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Foreword to the Second Edition

Being a physical therapist has two special joys. One is seeing the progress that our patients make each day in our care. Another is the satisfaction found in knowing and growing with our colleagues. This text epitomizes both of these joys for me.


Pathology: Implications for the Physical Therapist represents an important contribution to the quality of care that we provide to our patients. Knowledge of the pathology of disease has always stood as one of the fundamental prerequisites to safe and effective health care practice. By understanding principles of pathology, we can put names to the problems we find in our patients. These names, or diagnoses, allow us to then classify our patients to lead to effective interventions with maximum outcome.

With the development and application of the disablement model, physical therapists, along with others, have been able to place pathology in its appropriate context. Rather than seeing pathology as the primary, and perhaps single, basis for understanding and naming illness, the disablement model places pathology as the initiation of a cascade of affects that can lead to impairments, functional limitations, disability, and handicap. Physical therapists recognize that we also name these impairments and functional limitations in diagnosing and classifying our patients.

Catherine Goodman and Kenda Fuller set their presentation of pathology in this context. This text not only provides the basis for our conversations with other health care practitioners about our patients but also frames that conversation in the clinical decisions that we, as physical therapists, make about and with our patients. We must understand pathology and the changes it induces in our patients, and then we must use this knowledge to help us make accurate diagnoses that lead to accurate prognoses about the ability of our patients to benefit from our interventions. The format of this text, with its grounding in the disablement model, its presentation of pathology, the addition of the medical and surgical management of patients with specific pathology, and, finally, special implications for physical therapists, provides students and clinicians alike with the basis for our clinical decisions. In addition, the authors provide extensive text and journal references so that readers can seek the evidence that supports the authors’ contentions.

The authors’ concern about the quality of our care is imbued throughout the text. Because of this concern, the authors’ attention to detail, and the application of the disablement model, the text offers us an important and useful tool to improve our patient care. It can be used successfully by students, faculty, and clinicians as a reference for patient care, helping them to experience the true joy of providing the best possible physical therapy care to their patients.

This text has also given me the opportunity to experience the second joy to be found in our field. Physical therapy continues to grow and expand, but it remains a closely-knit group, offering many opportunities for development of a true community, with all of the interrelationships found in a community of colleagues.

I have had the great pleasure to meet and interact with almost all of the authors and reviewers of this text. They continually impress me with their professional expertise and their dedication to improving physical therapy. But I take special pride in my professional relationship with Catherine Cavallaro Goodman. I first met Cat many years ago when she was a student and I was a teacher and her advisor in the physical therapy program at the University of Pennsylvania. In the intervening years, we have each taken a different path. How wonderful it is to have these paths occasionally intertwine, to be able to point with pride and joy to her many contributions to our field, and to see the excitement, enthusiasm, and expertise she brings to her writing and teaching.

Physical therapy is truly a source of joy and excitement for those of us blessed to be part of this profession. Pathology: Implications for the Physical Therapist offers us one more opportunity to strengthen the quality of the care we provide our patients. I am confident that readers will agree with me that this is indeed cause for celebration. May they all enjoy the contribution of this text to our profession!

Laurita M. Hack, PT, MBA, PhD, FAPTA





Preface

The community of physical and occupational therapists has responded to this text in an overwhelmingly positive way. That is good because health professionals more frequently encounter illnesses, diseases, and conditions that limit mobility and function among people of all ages, but especially the aging population.

Physical therapy should be provided when pathology limits mobility and function and let’s face it: there is often some amount of lingering disability after many health problems. The older we get, the longer it seems to take to recover to our former level of function, if indeed we do get back to what we consider “normal.”

Improving functional abilities that contribute to independent living, returning home following hospitalization, less reliance on medical and support services, and reduced health care costs are major contributions made by the physical therapy community.3 We are able to achieve these goals through a unique appreciation of pathology as it fits within the continuum of care for each patient.2 Understanding the relationship among the problems, the intervention, and goals for physical therapy often requires knowledge of pathology, including risk factors, etiology, and prognosis.4


The information in this text is designed to provide therapists with a place of reference and clinical direction. As often as possible, the most up-to-date information and references are provided. Critical thinking based on evidence is intended to yield better outcomes. Communicating with and informing others (e.g., our patients/clients, their family members, and other members of the health care team), our plan of care and rationale, will aid in placing value on what we do.

Prevention and wellness have become more mainstream now. Therapists play an important role in disease prevention and health promotion across the life span so, whenever possible, risk-factor reduction and prevention strategies are a part of the discussion surrounding each disease. By communicating our consideration of these variables and our ability to meet the comprehensive needs of individuals both in staying well and in recovering from illness, disease, or injury, we demonstrate our unique contribution to health care and the field of rehabilitation.3,4


Although therapists do not usually devise intervention strategies for primary systemic conditions, we must be aware of the impact that such diseases may have on the rehabilitation process. Gaining a level of understanding of the pathogenesis and medical treatment beyond just the basics enables us to communicate more effectively with other health care personnel across the continuum of health care delivery settings.

In addition to integrating information from the APTA’s Guide and updating scientific and medical information, this fourth edition continues to offer details about the clinical impact of diseases and “dis-eased” body systems on clinical interventions. Toward that end, whenever possible, a special section on the role of exercise and each condition or pathology is included to reflect the current understanding of the importance of exercise as a primary intervention for many diseases.

The key strength of this text continues to be the Special Implications for the Therapist, whether the therapist is a student with that first client or a seasoned clinician of many years. This edition boasts the collaborative effort of over 57 contributors who have banded together to provide you with the clinical expertise of seasoned practitioners.

This edition offers a new feature entitled “A Therapist’s Thoughts” in the Special Implications sections. Here you can find comments, suggestions, and reflections based on observation, experience, and expertise. As always, we encourage you to search for high-quality, evidence-based studies to support all that you do in the clinic. But listen to the voice of experience and let a modicum of common sense prevail when making clinical decisions and applying the results of research.

We remind ourselves and our readers that this text is meant to help students and clinicians in all settings to appreciate the role of pathology in our patients’/clients’ clinical presentation and participation in their various life roles.

We deliver cost-effective care that is affected by underlying pathology(ies) and impacts not only the immediate, but also the long-term health of each patient/client. Our differential diagnostic skills, education of diverse caregivers and patients/clients, and dynamically evolving status of the patient/client demands a dynamic bridge between physical therapists and physicians, and attention to post-acute continuity of care for optimal outcomes.1


Whenever possible, we have used language from the International Classification of Functioning, Disability, and Health (ICF) recognizing that the material in this text is really “in the front of the ICF” . . . meaning knowledge of each patient’s pathology comes before incorporation of the ICF format. The information on pathologic conditions, diseases, and illnesses offered within this text follows a traditional medical model in order to assist us in communicating with physicians and other health care professionals who use this framework for evaluation and treatment while we ourselves treat movement impairments rather than medical pathology.

Catherine Cavallaro Goodman





2 German SI: Nationwide acute care physical therapy practice analysis identifies knowledge, skills, and behaviors that reflect acute care practice, Phys Ther 90(10):1453-1467, 2010.

3 Smith J: President’s message, J Acute Care Phys Ther 2(3):86-87, 2011.

4 Sullivan KJ: A vision for society: Physical therapy as partners in the national health agenda, PTJ 91(11):1664-1672, 2011.

1 Bose S: Quote from Acute Care List Serve. February 25, 2012.
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Chapter 1

Introduction to Concepts of Pathology

Catherine Cavallaro Goodman


Pathogenesis of Disease


Pathology is defined as the branch of medicine that investigates the essential nature of disease, especially changes in body tissues and organs that cause or are caused by disease.45 Clinical pathology in medicine refers to pathology applied to the solution of clinical problems, especially the use of laboratory methods in clinical diagnosis. Pathogenesis is the development of unhealthy conditions or disease, or more specifically, the cellular events and reactions and other pathologic mechanisms that occur in the development of disease.

This text examines the pathogenesis of each disease or condition—that is, the progression of each pathologic condition on both its cellular level and clinical presentation whenever signs and symptoms are manifested. Advances in medicine have resulted in a population with greater longevity but also with a more complex pathologic picture. Orthopedic and neurologic conditions are no longer present as singular phenomena; they often occur in a person with other medical pathology. We must be knowledgeable of the impact other conditions and diseases have on the individual’s neuromusculoskeletal system and the necessary steps that must be taken to provide safe, effective treatment.

For the physical therapist, clinical pathology has a different meaning regarding the effects of pathologic processes (i.e., disease) on the individual’s functional abilities and limitations. The relationship between impairment and functional limitation is the key focus in therapy. In addition, how the person with the pathologic condition is able to participate in his or her family and community is paramount. Current clinical practice should include an emphasis on the person’s activity level, participation, level of supports, and environment. Thus, despite the disease process and related loss of function, the whole person must be considered.

Pathology and the Guide to Physical Therapist Practice

The American Physical Therapy Association (APTA) Guide to Physical Therapist Practice3 was developed for clinical use by physical therapists as an expert consensus document. Panels of clinicians were involved in the first step of formulating the Guide, and then more than 1000 therapists across the country participated in reviewing the document.

Three conceptual models are integrated throughout the Guide: the (Nagi) Disablement Model, the Integration of Prevention and Wellness Strategies, and the Patient/Client Management Model. The Guide uses an expanded version of the disablement model to provide therapists with a common language to understand and communicate about our clients. The Guide is currently in its second (revised) edition and being revised for a third edition that will reflect how the profession has moved toward using the World Health Organization (WHO) International Classification of Functioning, Disability, and Health (ICF) to describe the impact of a pathology on a person’s lifestyle and plan of care. This model expands on the previous disablement model by also a considering the individual’s participation and environmental constraints or supports.

The Guide includes a section of specific diagnostic groups referred to as Preferred Practice Patterns that represent the major body systems and are designed to facilitate a systems approach to patient/client management. The Practice Patterns are described in four sections: musculoskeletal, neuromuscular, cardiopulmonary, and integumentary. The therapist will encounter multiple medical comorbidities that extend beyond the four categories of the Preferred Practice Patterns outlined in the Guide.


However, the physical therapist will not be devising intervention strategies for systemic or visceral diseases, but must be aware of the impact that such diseases may have on the human movement system and rehabilitation process. In previous editions of this text, the most likely practice patterns associated with each disease or disorder discussed were presented in the Special Implications for the Therapist boxes, but in this edition they are now available on the Evolve site in a feature called “Preferred Practice Patterns.” These patterns may vary with each episode of care, depending on clinical presentation.


Concepts of Health, Illness, and Disability

Health

Many people and organizations have attempted to define the concept of health, but no universally accepted definition has been adopted. A dictionary definition describes health in terms of an individual’s ability to function normally in society. Some definitions characterize health as a disease-free state or condition. The WHO66 has defined health as a state of complete physical, mental, and social well-being and not merely as the absence of disease or infirmity. All of these definitions present health as an either/or circumstance, meaning an individual is either healthy or ill.

Health is more accurately viewed as a continuum on which wellness on one end is the optimal level of function and illness on the other may be so unfavorable as to result in death. Health is a dynamic process that varies with changes in interactions between an individual and the internal and external environments. This type of definition recognizes health as an individual’s level of wellness.

Health reflects a person’s biologic, psychologic, spiritual, and sociologic state. The biologic or physical state refers to the overall structure of the individual’s body tissues and organs and to the biochemical interactions and functions within the body. The psychologic state includes the individual’s mood, emotions, and personality.

The spiritual aspect of health addresses the individual’s religious/soul needs, which may be affected by illness or injury. The spiritual dimension in health care focuses on the integration of mind, body, and spirit, with the goal of promoting whole-person healing. The sociologic or social state refers to the interaction between the individual and the social environment. A high level of wellness or holistic health is achieved when the biopsychosocial-spiritual needs of a person are met.

Illness

Definition


Illness is often defined as sickness or deviation from a healthy state, and the term has a broader meaning than disease. Disease refers to a biologic or psychologic alteration that results in a malfunction of a body organ or system. Disease is usually a term used to describe a biomedical condition that is substantiated by objective data such as elevated temperature or presence of infection (as demonstrated by positive blood cultures).

Illness is the perception and response of the person to not being well. Illness includes disturbances in normal human biologic function and personal, interpersonal, and cultural reactions to disease. Disease can occur in an individual without that person being aware of illness and without others perceiving illness. However, a person can feel very ill even though no obvious pathologic processes can be identified.

Incidence and Prevalence

When discussing various diseases, disorders, and conditions, incidence and prevalence may be reported. Incidence is the number of new cases of a condition in a specific period of time (e.g., 6 months or 1 year) in relation to the total number of people in the population who are “at risk” at the beginning of the period. Prevalence measures all cases of a condition (new and old) among those at risk for developing the condition. Measures of prevalence are made at one point in time (e.g., on a specific day).

Natural History

The natural history of a condition, disorder, or disease describes how it progresses over time. The natural history of some conditions, such as cancer, can be judged based on the stage of the tumor at the diagnosis and response to treatment. Scientists are actively engaged in identifying predictive factors that help tell what the patient/client’s prognosis and outcome might be. In medicine, predictive factors (both negative and positive) are the closest thing we have to a crystal ball.

Even with known predictive factors, the natural history is not always clear; predicting what is going to happen and when it is going to happen can have wide or narrow margins, depending on the condition. For example, individuals with some forms of muscular dystrophy have a more predictive natural history, whereas individuals with cerebral palsy may not be so easy to gauge, especially during the early years of growth and development.

The therapist must develop a plan of care keeping in mind the natural history of the condition and where the individual is in the life span or life stage. Some thought should be given to dovetailing our view of impairments, dysfunctions, and disabilities with the natural history of the disease, condition, and illness. This is particularly important when working with individuals who have long-term, degenerative or progressive neurologic, or chronic conditions.

Improvements in treatment for neurologic and other conditions previously considered fatal (e.g., cancer, cystic fibrosis) are now extending the life expectancy for many individuals. Improved interventions bring new areas of focus such as quality of life issues. With some conditions (e.g., muscular dystrophy, cerebral palsy, cystic fibrosis, fetal alcohol syndrome), the artificial dichotomy of pediatric versus adult care is gradually being replaced by a lifestyle approach that takes into consideration what is known about the natural history of the condition.

Many individuals with childhood-onset diseases now live well into adulthood. For them, their original pathology or disease process has given way to secondary impairments. These secondary impairments create further limitation and issues as the person ages. For instance, a 30-year-old with cerebral palsy may experience chronic pain, changes or limitations in ambulation and endurance, and increased fatigue. These symptoms result from the atypical movement patterns and musculoskeletal strains caused by chronic increase in tone and muscle imbalances that were originally caused by the condition. In this case, the therapy would not be focused on decreasing the primary signs and symptoms of cerebral palsy, but rather on the issues that have developed as a result of the cerebral palsy.27


Acute Illness


Acute illness usually refers to an illness or disease that has a relatively rapid onset and short duration; it is not synonymous with “severe.” The condition often responds to a specific treatment and is usually self-limiting, although exceptions to this definition are numerous. If no complications occur, most acute illnesses end in a full recovery and the individual returns to the previous level of functioning.

Subacute refers to how long a disease has been present, but there is no set time that divides subacute from the other time descriptions (i.e., acute and chronic). Subacute describes a time course that is between acute and chronic. A symptom that is subacute has been present for longer than a few days but less than several months. Chronic conditions sometimes flare up and may be referred to as subacute.

Acute illnesses usually follow a specific sequence, or stages of illness, from onset through recovery. The first stage involves the experience of physical symptoms (e.g., pain, shortness of breath, fever), cognitive awareness (i.e., the symptoms are interpreted to have meaning), and an emotional response, usually one of denial, fear, or anxiety.

Subsequent stages of an acute illness may include assumption of a sick role as the person recognizes the problem as being sufficient to require contact with a health care professional. If the illness is confirmed, the individual continues in the sick role; if it is not confirmed, a return to normalcy may occur or the person may continue to seek health care to identify the illness.

A stage of dependency occurs when the person receives and accepts a diagnosis and treatment plan. This type of dependency in the psychologically and emotionally balanced person represents awareness, acceptance, reliance on diagnosis, and care beyond self-help. This definition of dependency differs from dependency associated with dependent personality disorder, in which the affected person lacks self-confidence or the ability to function independently, and allows others to assume responsibility for his or her care. Depending on the severity of the illness, the individual may give up independence and control and assume a more dependent sick role. During this stage, sick people often become more passive and concerned about themselves.

Most people move from acute or subacute to the final stage of recovery or rehabilitation. During this stage, the individual gives up the sick role and resumes more normal activities and responsibilities. Individuals with long-term or chronic illnesses may require a longer period to adjust to new lifestyles.

Chronic Illness

Chronic illness describes illnesses that include one or more of the following characteristics: permanent impairment or disability, residual physical or cognitive disability, or the need for special rehabilitation and/or long-term medical management. Chronic illnesses and conditions may fluctuate in intensity as acute exacerbations occur that cause physiologic instability and necessitate additional medical management (e.g., diabetes mellitus, fibromyalgia, rheumatoid arthritis, multiple sclerosis). A person who has exacerbations of chronic illness may progress through the stages of illness described in the previous section.

Psychologic Aspects

One of the most important factors influencing psychologic reactions to illness is the premorbid (before illness) psychologic profile of the affected person. For example, a person with a dependent-type personality may become very dependent, perhaps seeking unusually large amounts of advice or reassurance from the health care specialist or expecting attention beyond that required for the degree of illness present. A narcissistic (self-centered) person may be particularly concerned about the need to take medication or the loss of the ability to work. The stoic person (indifferent to or unaffected by pain) may have difficulty admitting to being sick at all.

Other factors that affect a person’s psychologic reaction include the extent of the illness and the particular symptoms that develop. Extremely mild disease may have little effect, whereas completely unexpected and debilitating illness may be very distressing. A common reaction to any illness is fear or anxiety related to the loss of control over one’s own body. Denial is an unconscious defense mechanism that allows a person to avoid painful reality as long as possible. Denial can be a natural part of the process of dealing with illness, which culminates in acceptance.

Noncompliance with treatment may have a psychologic basis (e.g., denial: “There is nothing wrong with me, so I do not need medical treatment.”), but it may also occur as a result of previous experience. For example, noncompliance with prescribed corticosteroid therapy may be based on aversion to side effects experienced during use of this drug in a previous disease flare. With chronic autoimmune diseases (e.g., connective tissue diseases), denial may continue for years as a coping mechanism for the individual who continues to decline in physical functional capacity.

It is important to recognize that psychologic or psychiatric symptoms, such as impairment of memory, personality changes (e.g., paranoia), loss of impulse control, or mood disorders (e.g., persistent depression or elation), can have a functional or organic basis. Functional symptoms occur without significant physical dysfunction of brain cells, whereas organic symptoms can be caused by abnormal physiologic changes in brain tissue. An example of a functional symptom is depression that is considered to be the psychologic consequence of a general medical condition (e.g., myocardial infarction).

Organic symptoms occur as a direct physiologic consequence of a medication or medical condition. For example, onset of corticosteroid-induced psychologic symptoms is often dose-related, and symptoms subside as the corticosteroids are tapered. Another example of an organic basis for symptomatology is the person with systemic lupus erythematosus who experiences symptoms of organic mental disorders secondary to systemic lupus erythematosus–mediated vasculitis, called lupus cerebritis, or the person with end-stage liver disease who develops hepatic encephalopathy when toxic substances in the blood, such as ammonia, reach the brain.


Disability

Disability is a large public health problem in the United States affecting more than 50 million Americans, who report disabling conditions. This figure illustrates that nearly 20% of the U.S. population currently lives with a disability. Prevalence of disability is higher among women than men and is reported highest among people 65 years of age and older. One of the national health goals for 2010 is to eliminate health disparities among different segments of the population, including among people with disabilities.

National estimates of disability range from 15% to 20% for adults over the age of 18 years.16 Although these figures were determined in 1999, the Centers for Disease Control and Prevention reports that the number of adults reporting a disability has not changed since that time. However, the number of baby boomers (persons aged 45–64 years) reporting disabilities is expected to rise over the next decade as increasing numbers enter the 65 years of age and older group, which has a much higher risk for disability. When this happens, the absolute number of persons affected is expected to increase substantially. The added number of persons reporting disabilities will likely place more demands on the health care and public health systems. This trend will impact physical therapists directly as there will be an increased need for additional health care providers trained in musculoskeletal conditions.16


Disability is often viewed by physical therapists from a biopsychosocial model (see description and discussion in Chapter 3), which incorporates and integrates the traditional medical model with the less stringent and more flexible social model of disability. The medical model confines disability as a descriptor of the affected individual. In this context, disability requires intervention by others (usually health care providers) to correct the problem. The social model of disability is more likely to see an unaccommodating environment and lack of social response to individuals with disabilities as the problem requiring a social or political response.35


Disablement and Classification Models

There are many contemporary models proposed today to describe disability classifications and give us a framework for identifying the consequences of diseases, disorders, and injuries. Some are strictly medical models that emphasize the cause of disability as a medical condition or disorder. Others are economic models that examine the likelihood of employment or reemployment. Sociopolitical models present disability as a human (civil) rights issue that must be addressed in order to provide full access to (and participation in) society for the affected individual.31


Individually, none of these models focus on what or how the person with a disability experiences his or her problems. The APTA’s adoption of the WHO’s International Classification of Functioning, Disability, and Health (ICF) helps physical therapists avoid some of the pitfalls associated with other models of disability. The ICF can be used to more accurately identify and address the multiple factors that affect and contribute to an individual’s recovery.65 The model briefly summarized here has been incorporated into this text whenever possible.


Note to Reader

There are numerous articles written for the physical therapist further discussing the use of the IC that may aid you in applying the ICF to specific problems related to the human movement system.4,5,21,26,35,55,56,57 Readers are encouraged to take a look at these publications; additional information can be found on the APTA website at http://www.apta.org/ICF/.



International Classification of Functioning, Disability, and Health

The WHO’s framework to classify and code information about health and provide standardized language is the International Classification of Functioning, Disability, and Health, established in 2001. The ICF is presented as the international standard to describe and measure health, function, and ability (rather than disability) from a biopsychosocial perspective by all health care professionals. The ICF Health and Disability Model is a good framework for research from a global perspective—this one instrument can provide an international health information system. It will allow for research and clinical study describing function that can be combined and compared for better statistical significance and understanding.

While traditional health indicators are based on the mortality (i.e., death) rates of populations, the ICF shifts focus to “life” (i.e., how people live with their health conditions and how these can be improved to achieve a productive, fulfilling life). The ICF model is an interactive, integrative, and universal model that focuses on human functioning, not disability. Most notable in the current structure is the inclusion of “host factors” that impact the behavior of the individual such as demographic background, physical and social environments, and psychologic status. The full description of this model can be found at www.who.int/classification/icf.

The ICF Health and Disability Model includes the following five components (Fig. 1-1); each component has subsets or “qualifiers” to help define the level of functioning and health for the problem being described or evaluated:

• Body functions


• Body structures


• Activities and participation


• Environmental factors


• Personal factors


The ICF describes how people live with their health condition. The ICF uses these health-related domains to describe body functions and structures and activities and participation from body, individual, and societal perspectives. Because an individual’s functioning and disability occur in a context, the ICF also includes a list of environmental factors.68


The ICF changes our understanding of disability, no longer presenting disability as a problem of a minority group, or just of people with a visible impairment or in a wheelchair. For example, a person living with HIV/AIDS could be disabled in terms of his or her ability to participate actively in a profession. In that case, the ICF provides different perspectives as to how measures can be targeted to optimize that person’s ability to remain in the workforce and live a full life in the community.69


Bu using this model, physical therapists can describe the changes that occur in the body, the whole person, the person’s ability to perform tasks, his or her social roles, and the environment that forms the context of that person’s life. Using this model makes it possible to more accurately portray the function and disability state of an individual by describing (rather than classifying) individuals according to their functioning.

ICF—Language

The ICF introduces new “enablement” language to replace older disablement terminology that implied distinctions between individuals who are healthy and those who have disabilities. The new language defines body functions and structures as physiologic or psychologic functions of body systems or anatomic parts (e.g., organs, limbs). Impairments are defined as problems in body function or structure.
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Figure 1-1 Structure of the International Classification of Functioning, Disability, and Health (ICF).

(From World Health Organization [WHO]: Principles and process for including classifications in the Family of International Classifications, Geneva, Revised 2004, WHO.)





Activity is defined as the execution of specific tasks or actions by an individual. Activity limitations are the difficulties that an individual might have in executing activities, and participation is the individual’s involvement in life situations. Participation restrictions are problems the individual might have in real-life situations.34,68


Secondary conditions or impairments of body structures can result from limitation of activity and participation. Joint contractures, disuse atrophy, and heart disease are examples of changes from inactivity. If not prevented, these changes can lead to further limitation of activity but are not part of the underlying health condition. It is important to remember that the same impairments may not result in the same extent of activity limitation or that activity limitation may not limit the participation in a life role in the same way in two different individuals.

An example of this continuum could be described this way: a person has survived a stroke in the left side of the brain and has the impairments of hemiparesis and aphasia. This person may not be able to walk or talk but can participate in work with the assistance of a walker and communication board. On the other hand, a person who survived a stroke on the right side of the brain may be able to walk but not be able to participate in work because of loss of executive function and poor judgment.

If the first individual does not have access to a walker and communication board because of lack of funding, he or she may not be able to return to work. In many cultures, it is tradition that if a person is injured or has a medical condition, it is the responsibility of the family to provide passive or palliative care; that person may never have the opportunity to rehabilitate to full potential.

The ICF framework takes a broad biopsychosocial view that looks beyond mortality and disease to focus on how people live with their conditions.34,35 The ICF framework promotes international exchange using a common and consistent framework and universal language to discuss disability and related phenomena.35 The APTA has joined the WHO, the World Confederation for Physical Therapy, the American Therapeutic Recreation Association, and other organizations in endorsing the ICF model.



Cognitive Disability64


Disabilities are not just limited to the physical body. Problems such as mental illnesses like depression, alcoholism, schizophrenia, and cognitive impairments, although responsible for only about 1% of deaths, are seriously underestimated sources of disabilities that account for 11% of the world’s disease burden.67 These conditions are often undiagnosed, and although therapists cannot diagnose these impairments, recognizing the deficits is important. Only cognitive disability is discussed in this section; common mental illnesses are discussed in Chapter 3. Five types of cognitive deficit most commonly encountered by the physical therapist are presented here. Each one is associated with a specific area of brain damage and linked to possible causes that may be barriers to successful treatment (Table 1-1).

Executive functions may be described as cortical functions involved in formulating goals and in planning, initiating, monitoring, and maintaining behavior.38 Behavior is defined here in its broadest terms to include not only overt motor behavior but also affective and social behavior. A person with executive function deficits typically appears inert or apathetic. Clinically, these clients typically have a right hemisphere lesion and apraxia, unilateral neglect, or both. When frontal lobe damage occurs, the effects of impaired executive functions may be attributed to depression. Although the two may occur simultaneously, depression is usually characterized by a lack of energy, whereas impaired executive functions are demonstrated by a lack of involvement.

Complex problem solving may be described as the effective handling of new information. Impaired problem solving results in concrete thinking, inability to distinguish the relevant from the irrelevant, erroneous application of rules, and difficulty generalizing from one situation to another. For example, when a client learns how to accomplish wheelchair transfers and then generalizes that information to various settings (bed to chair, chair to toilet, chair to car, in hospital, at home), he or she is using new information in complex problem solving.



Table 1-1

Types of Cognitive Deficits



	Type
	Lesion
	Etiologic Factors
	Therapist Strategies




	Decreased executive functions
	Right hemisphere lesion, frontal lobe damage
	Car accidents, whiplash injuries, exposure to organic solvents,
 HIV/AIDS complications,
 Korsakoff disease,
 Parkinson disease,
 craniotomy
	More active role in maintaining treatment program, educating family and client’s employer, and teaching self-monitoring skills; include pacing in treatment regimen; use home trainers; closely monitor all clinic activities; teach time management techniques; include client in group activities; do not take socially inappropriate behavior personally



	Poor complex problem solving
	Diffuse and/or global cortical damage
	Exposure to occupational toxins, postsurgical anoxia, stroke, hydrocephalus, small-vessel disease associated with hypertension
	Fragment treatment program into small pieces and reassemble pieces into coherent whole when each has been well learned; turn the new into the familiar through repetition; reduce complexity of treatment components; avoid abstract visual aids and abstract verbal explanations



	Slowed information processing
	Diffuse cortical or subcortical system damage, reticular activating system of the brainstem
	Alcohol abuse, drug abuse, exposure to toxins, developmental delays, traumatic brain injury
	Slow the rate of presentation; remove environmental distractors; do not speak loudly as though client were hearing impaired; simply present one type of information at a time, making sure the client understands you before you move on



	Memory deficits
	Temporal lobe damage
	Alcohol abuse, temporal lobe injuries, seizures, traumatic brain injury, exposure to toxins, age-related deterioration
	Make certain that no learning or emotional disorder is involved; use external aids and multichannel approaches to improve retention of information; determine which aid or approach works best for each individual



	Learning disabilities
	Unclear
	Unknown; possibly traumatic birth or genetic predisposition, early acquired brain damage, metabolic abnormalities
	Avoid written material unless it is appropriate to the person’s reading level; use nonverbal modes of communication
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Modified from Woltersdorf MA: Beyond the sensorimotor strip. Clin Manage 12:63–69, 1992.




Information processing involves the speed with which information travels from one part of the brain to another and the amount of information assimilated at that speed.38 Whereas complex problem solving has to do with the orchestration of information, information processing involves the efficient transfer of information.

As a result of genetic, environmental, and educational factors, some people are more proficient processors than others. As a result of trauma, some people may lose processing ability and speed. Noise levels, external sensory stimulation (e.g., presence of other people and other activities), and presentation of more than one kind of information at a time (e.g., providing a written home program then discussing the time of the next appointment) are examples of distractions to people with reduced information-processing abilities.

Memory deficits result from a failure to store or retrieve information. Before it can be determined that the person is experiencing a memory lapse, it must be established that the material was learned in the first place. Memory problems typically are acquired rather than developmental. Depression may masquerade as memory loss, but the depressed person is usually less attentive or interactive with the environment and therefore registers (or learns) less. For example, a client may appear to be suffering from a memory dysfunction when, in fact, the decreased attention span is a result of depression that has reduced learning.

Learning disability occurs in a person with normal or near-normal intelligence as difficulty acquiring information in specific domains such as spelling, arithmetic, reading, and visual–spatial relationships. Therapists most commonly encounter learning disabilities manifested as noncompliance with written treatment programs, repeated tardiness or absence for treatment sessions, and an overly anxious approach to the physical symptoms that have brought the client to the therapist in the first place.


SPECIAL IMPLICATIONS FOR THE THERAPIST 1-1

Disability Classifications

Both the medical model and the ICF Health and Disability Model are reflected in this text. Diagnosis and treatment of disease are presented after the medical model, along with the ICF Model’s assessment of the impact of acute and chronic conditions on the functioning of specific body systems (impairments) and basic human performance (functional limitations).

The ICF Model extends the scope of the medical model of disease with its primary emphasis on diagnosis and treatment of disease by placing the focus on the functional consequences of disease. Thus the reader will see terminology reflecting these two models such as etiology, pathogenesis, diagnosis, and prognosis from the traditional medical model and impairments, interventions, desired outcomes, and functional limitations from the Disablement Model.


Using these tools and the definition of clinical pathology, we ask the following: How does this particular disease or condition affect this person’s functional abilities and functional outcome? What precautions should be taken when someone with this condition is exercising? Should vital signs be monitored during therapy for this disease? How will that information affect the plan of care or intervention?


Physical Disability

Each individual client must be evaluated on the basis of the clinical presentation in conjunction with the underlying pathology. For example, the person with osteoporosis may require joint mobilization, but this technique must be modified for the presence of osteoporosis. The individual with cardiac valvular disease may need a different exercise program than that prescribed for a healthy athlete. The adult with musculoskeletal symptoms of thoracic spine pain, muscle spasm, and loss of thoracic motion who has a primary medical diagnosis (e.g., posterior penetrating ulcer) will be unaffected by therapy techniques aimed at the human movement system.

Cognitive Disability

Although therapists cannot diagnose cognitive deficits, the therapist’s evaluation and clinical observations may help identify cognitive deficits that might interfere with treatment. Appropriate referral is always recommended when problems beyond our expertise are suspected.

There is a new prevalence of executive function impairments as a result of new information regarding the impact of multiple concussions on cognitive performance.8,61 Soldiers serving in combat zones or training to serve have a large incidence of blast injuries and concussions. In addition, athletes are being monitored for the effects of single concussion versus multiple concussions.14,36 These topics will be discussed in more depth in subsequent chapters related to neurologic pathologies.

Overall, a person with cognitive impairments requires adapted intervention and follow-up strategies. The treatment area may have to be modified to reduce noise, reduce lighting, and reduce the amount of activity so that the person can concentrate and improve. Hope programs may need to be in an altered format and not exclusively written. Multisensory formatting such as audio recording, video recording, or many repetitions may need to be implemented to assist the client in succeeding with the home program.27








Theories of Health and Illness

Germ Theory

Many theories exist as to the cause of illnesses. In the latter part of the 19th century, Louis Pasteur took medicine out of the Dark Ages. It was not “bad air” or “bad blood” that caused diseases like malaria and yellow fever but pathogens transmitted by mosquitoes.

Pasteur’s germ theory promoted our understanding of infectious disease and helped reduce deaths from infection. Pasteur proposed that a specific microorganism was capable of causing an infectious disease. Infections, such as poliomyelitis, tuberculosis, HIV associated with AIDS, or legionellosis (legionnaires’ disease), are caused by a known agent. Once the causative agent is identified, specific treatment methods can be determined.

Pasteur’s germ theory has been labeled Germ Theory, Part I, and has been expounded on by today’s biologists in what is referred to as Germ Theory, Part II. Taken from Darwin’s description of how an organism and its environment fit together, it is now restated that the success of an organism is relative to competing organisms. According to this theory, genetic traits that may be unfavorable to an organism’s survival or reproduction do not persist in the gene pool for very long. Natural selection, by its very definition, weeds them out in short order. By this logic, any inherited disease or trait that has a serious impact on fitness must fade over time because the genes responsible for the disease or trait will be passed on to fewer and fewer individuals in future generations. Common illnesses that cannot be linked to genetics or to some hostile environmental element (including lifestyle) must have some other explanation.

The current germ theory suggests that diseases present in human populations for many generations that still have a substantial negative impact may have an infectious origin. Chronic diseases of the late 20th century that have been considered hereditary, environmental, or multifactorial may in fact be caused by an infectious pathogen. For example, herpesviruses have been linked to multiple sclerosis, Kaposi sarcoma, B-cell lymphomas, Burkitt lymphoma, and several other forms of cancer.

Heart disease is now being linked to infections such as herpes simplex virus, enterovirus, and Chlamydia pneumoniae, a bacterium that causes pneumonia and bronchitis. Several studies have now shown that people who have had a heart attack have high levels of antibodies to one or more of these infections from previous exposure, often during childhood.1,33,35,49 But the germ theory does not account for all illness and disease as seen by the fact that chronic inflammation is also a large part of the underlying pathology of heart disease (as well as depression, diabetes, and cancer).9,24,25,59,63


Biomedical Model

The biomedical model explains disease as a result of malfunctioning organs or cells. Within this model, conditions can be classified as diseases if they have a recognized cause, if a change occurs in the structure or function of an organ, and if a consistently identifiable group of signs and symptoms is apparent. The biomedical model focuses on cause-and-effect relationships but does not take into account psychosocial components of disease, such as varying reactions to a disease because of age, lifestyle, personality, and compliance with therapy.

Neither the germ theory nor the biomedical model can explain the widespread increase in noninfectious chronic diseases that affect modern civilizations. In the past, the high death rate from epidemics of infectious diseases meant that many people did not live long enough for chronic illnesses to develop, especially those that occur with aging. With the development of penicillin in 1928 and the subsequent development of other antibiotics, people in the 20th century have had reduced mortality from infectious disease.
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Figure 1-2 Multiple variables influence the health and illness of an individual.

(From Ignatavicius DD, Workman ML: Medical-surgical nursing: patient centered collaborative care, ed 7, Philadelphia, 2010, WB Saunders.)




Multicausal Theory

It is now recognized that lifestyle, diet, and stress response contribute to the development of diseases, and treatment interventions are focusing more on the relationship of the individual with his or her external and internal environment. Multicausal theories have been proposed to take into account the many additional factors associated with health and the development of illness (Fig. 1-2). Many of these variables are discussed further in Chapter 2.

Homeostasis Theory

Homeostasis theories developed in the 19th century continue to be expanded on through the 21st century. Homeostasis is the body’s ability to maintain its internal environment in a constant state of equilibrium despite external influences that promote imbalance. Homeostasis begins at the cellular level in that the cell receives nutrients, oxygen, water, and essential minerals from the environment. It uses these resources to generate energy, maintain its own integrity, and contribute to the body’s internal stability. The body’s ability to maintain temperature, blood pressure, and levels of fluid and electrolytes, serum glucose, blood oxygen, and carbon dioxide within a given range are examples of dynamic homeostasis that begins at the cellular level. External stimuli can alter the body’s equilibrium or homeostasis. External demands may exceed the capacity of the cell to adapt, resulting in a permanent disequilibrium and injury or illness.

Injury occurs when the cells or tissues have been required to adapt beyond their limitations. Like a muscle that has exceeded its ability to stretch, has ruptured, and is no longer able to contract, cells can be irreparably damaged and unable to return to the original steady state. Illness is the result of an imbalance in the body’s (cell’s) ability to regulate the internal environment. The concept of “fight, flight, or freeze” to explain the body’s reactions to emergencies was added to the homeostasis theory and continues to be used today to explain homeostasis as a dynamic equilibrium designed to maintain a steady state.

General Adaptation Syndrome

The general adaptation syndrome continued to build on the homeostasis theory and the concept of fight, flight, or freeze by describing a response to stress that, regardless of diagnosis, has common symptoms such as appetite loss, weight loss, myalgias, and fatigue. The entire body responds to stress in an attempt to maintain or adapt through the autonomic and central nervous systems. If the demand or stress continues, the adaptive capacity of the body can be exceeded, and disease may result.

This theory suggests that stress causes disease by placing excessive demands on the body, which in turn produces high levels of adaptive hormones, such as glucocorticoids, which reduce inflammation, and mineralocorticoid hormones, which regulate electrolyte and water metabolism. These hormones lower the body’s resistance to disease and cause organ damage. When stress is continuous, the adaptive capacity of the body may be exceeded, and disease (or even death) may result.

Psychosocial Theory

Psychosocial theories of disease attempt to integrate physiologic, psychologic, and social factors to explain disease. An individual’s degree of resistance to microbes depends largely on how well he or she is coping with internal and external stresses. Resistance to infectious disease, allergies, and possibly cancer depends on a well-functioning immune system. People who cope poorly with stress have significantly impaired immune responses, as manifested by a diminished activity level in natural killer cells. These are a special type of leukocyte that destroy viruses and cancer cells without having previously encountered them. Biopsychosocial-spiritual concepts as they relate to health are discussed more fully in Chapter 3.

Psychoneuroimmunology Theory

As new research added important information, the psychosocial theory has been modified to become the psychoneuroimmunology (PNI) model, first described in the 1980s. PNI is the study of the interactions among behavior and neural, endocrine, enteric, and immune system functions.

Those who founded the research in this area point out that PNI is a misnomer because it reveals only part of the process and redundantly includes the brain as psycho and neuro, leaving out the powerful impact of the endocrine system.39 The literature refers to this theory by a variety of names, such as neuroendocrine immunology, neurogastroimmunology, or psychoimmunology, and is seemingly dependent on the system under investigation.


Illness was once thought of as the result of a breakdown within the immune system alone, but immune function is now recognized as the integrative defense mechanism of multiple systems. This theory has outlined the influence of the nervous system on immune and inflammatory responses and how the immune system communicates with the neuroendocrine systems. This information is very relevant in understanding host defenses and injury/repair processes.

Further, the integration of the hypothalamic–pituitary–adrenal axis and the neuro–endocrine–enteric axis has a biologic basis first discovered in the late 1990s. Physiologically adaptive processes occur as a result of these biochemically based mind–body connections. We now know that each thought and emotion is a message to the rest of the body, mediated by an intricate array of nerve signals, hormones, and various other substances.19


Candace Pert,39,51 formerly a molecular biologist at the National Institutes of Health, made a groundbreaking discovery when she identified the biologic basis for emotions (neuropeptides and their receptors). This new understanding of the interconnections between the mind and body goes far beyond our former understanding of psychosomatic or psychosocial theories of health and illness.

It is now known that these chemical messengers (sometimes referred to as peptides, neuropeptides, ligands, neurotransmitters, or information molecules) move through the bloodstream to every cell of the body. When these chemicals find body cells with receptors that attract them like magnets, they attach and make significant changes in that cell structure and organ system. These information molecules are the messengers the body uses to communicate between all the major body systems. For example, both the digestive (enteric) system and the neurologic system communicate with the immune system via these peptides. These three systems can exchange information and influence one another’s actions.

Knowledge of PNI sheds new light on many of the previously postulated theories of health and illness, whereas understanding dysfunctions in the PNI system may highlight a wide variety of system disorders and diseases. For example, explaining how the body maintains homeostasis through autonomic temperature regulation (homeostasis theory) will now have an added dimension when considering the role of these information molecules or understanding that the sympathetic nervous system controls cardiovascular and immune functions, hormones control energy balance, and neurohormones control salt and fluid balance (general adaptation syndrome) via the interactions of the PNI.

Continued research in this area has brought new information to light about the effects of variables, such as stress and coping, personality, mental status, socioeconomic status, and work and family life, and their role in the outcome of surgery or the development and progression of disease, morbidity, and mortality (e.g., Multicausal Theory, Psychosocial Theory).7,22,42


Energy Medicine

Many well-known scientists (e.g., Candace Pert, James Oschman, Larry Dossey) with extensive training and research in the areas of biophysics and biology have attempted to bring together evidence from a range of disciplines to provide an acceptable explanation for the energetic exchanges that take place in all therapies.18,50 Studies in biophysics have shown that physical instabilities result in fluctuations, the quantum properties of which can be applied to regulatory control mechanisms in living organisms with promising results. The discovery of the existence of macroscopic quantum coherence in living systems has led to a new field of mind–body medicine and a new understanding of the role of natural “energy forces” within the body in maintaining normal health and well-being.31


At the same time, behavioral scientists have been exploring the concept that consciousness in the form of beliefs, expectations, and intention plays a central role in healing. Studies of prayer and the spiritual aspects of medicine have moved many health care professionals away from a biomedical model of health care to a model of whole-person caring.36 This in turn has led to interest in how these energies or forces may be used to assist in healing and the restoration of normal health. The concept of energy medicine has resulted in a new discipline called complementary and alternative medicine or complementary and integrative medicine.


Health Promotion and Disease Prevention

The topic of health promotion and disease prevention has taken front and center stage in many arenas within the health care industry. There has been a change in health care focus from intervention for cure and healing to healing, health, wellness, and prevention. Traditional health promotion has not been to take care of the sick and disabled but rather to prevent disease and disability in the healthy.23 Today’s concepts of health place all health on a continuum. The focus is on practicing healthy behaviors, even in the presence of disease and disability. Although disability can increase a person’s risk of or susceptibility to secondary health conditions, the primary disability does not mean that individual is “unhealthy.”

Research has proved without a shadow of a doubt that many of today’s illnesses, disorders, and conditions can be prevented altogether. Diseases of longevity, lifestyle, and health behaviors are prevalent, and more people are living longer with chronic diseases, all of which drive up the cost of health care. The health care industry as a whole and especially third-party payers have been slow to respond with ways to change our approach to this information.

The first set of national health targets was published in 1979 in Healthy People: The Surgeon General’s Report on Health Promotion and Disease Prevention. Healthy People 2000 was released in 1990 as a management tool with goals to reduce mortality, increase independence among older adults, reduce disparities in health among different population groups, and achieve access to preventive health services.

This program has become an ongoing comprehensive program of public health planning now called Healthy People 2020 that is a tremendously valuable asset to all who work to improve health. Healthy People 2020 (available at http://health.gov/healthypeople/) has a series of objectives to bring better health to all people in this country and to eliminate disparities among different segments of the population. These include differences that occur by gender, race or ethnicity, education or income, disability, residence in rural localities, and sexual orientation. This program has a built-in means to measure progress toward achieving 10-year targets across a broad range of health behaviors and outcomes.

Health Promotion

Health promotion as a concept and as an active process is built on the principles of self-responsibility, nutritional awareness, stress reduction and management, and physical fitness. Health promotion is not limited to any particular age or level of ability but rather extends throughout the life span from before birth (e.g., prenatal care) through old age, including anyone with a disability of any kind.

Health promotion programs that encompass the entire life span are applicable to people of both genders and all socioeconomic and cultural backgrounds, to those who have no health problems, and to those with chronic illnesses and disabilities. Many types of health promotion programs are in existence such as health screening, wellness, safety, stress management, or support groups for specific diseases.

Disease Prevention

Even since the last edition of this text, disease prevention has gained momentum and today is at the forefront of the health care industry. It is now recognized and addressed by greater numbers of health care professionals that preventing disease is more cost-effective than treating disease. Many new areas of study have developed as a result of this paradigm shift in focus from treatment to prevention. Scientists are revolutionizing the way we fight infection, manage chronic illness, and stay well. For example, one group has coined the term immunotics to describe this new approach to preventing and treating disease.17


Immunotics is to the 21st century what antibiotics were to the 20th century—but perhaps even better. Whereas antibiotics are used to treat illness after it occurs, immunotics is designed to prevent illness in the first place. Unlike antibiotics, which can have serious side effects, immunotics has no side effects; at the very least it adopts the Hippocratic philosophy of do no harm.17


In another area, cancer prevention strategies to reduce the incidence of cancer occurrence and recurrence have commanded the attention of oncology researchers. Chemoprevention, the use of agents to inhibit and reverse cancer, has focused on diet-derived agents. Another term, preventive oncology, is a relatively new branch of medicine that includes both primary and secondary prevention.

Preventive medicine as a branch of medicine is categorized as primary, secondary, or tertiary. Primary prevention is geared toward removing or reducing disease risk factors, for example, by maintaining adequate levels of calcium intake and regular exercise as a means of preventing osteoporosis and subsequent bone fractures or by giving up or not starting smoking to reduce multiple causes of morbidity. Use of seat belts, use of helmets by motorcyclists and bicyclists, and immunizations are other examples of primary prevention strategies.

Secondary prevention techniques are designed to promote early detection of disease and to employ preventive measures to avoid further complications. Examples of secondary prevention include skin tests for tuberculosis or screening procedures such as mammography, colonoscopy, or routine cervical Papanicolaou smear.

Tertiary prevention measures are aimed at limiting the impact of established disease (e.g., radiation or chemotherapy to control localized cancer). Tertiary prevention involves rehabilitation and may end when no further healing is expected. The goal of tertiary prevention is to return the person to the highest possible level of functioning and to prevent severe disabilities.

Specific therapy interventions are not the focus of this text but, whenever possible, risk factor reduction strategies are offered because risk factors are a part of the discussion surrounding each disease and therapists play an important role in disease prevention and health promotion.


SPECIAL IMPLICATIONS FOR THE THERAPIST 1-2

Health Promotion and Disease Prevention

The practice of physical and occupational therapies is becoming increasingly complex. Rapid changes in the health care system are placing increased pressure on therapists for effective and efficient management of clients amid fast client turnover and high productivity quotas. Additionally, many individuals seeking physical and occupational therapy services have extensive medical histories requiring careful evaluation. Yet diagnosis, prediction of prognosis, intervention, and client-family education must be done quickly and accurately. The integration of examination, evaluation, diagnosis, prognosis, and intervention (including health promotion and prevention education) is an important part of routine client management.33


In many hospitals, decreased acute care length of stay means that physical and occupational therapists are being consulted or called on to treat clients earlier in the course of the hospitalization to help prevent secondary complications of immobility. For example, in the acute care setting, decreasing mortality from critical illness has led to an increasing number of ICU survivors. A new approach for managing critically ill patients includes reducing deep sedation and increasing rehabilitation therapy and mobilization soon after admission to the ICU. Survivors of severe critical illness commonly have significant and prolonged neuromuscular complications that impair their physical function and quality of life after hospital discharge (see “Discussion” in Chapter 5).

Understanding the diseases, surgeries, and medications frequently encountered in practice is necessary for safe and appropriate interventions and establishing a reasonable prognosis. The APTA Guide to Physical Therapist Practice3 describes the components that make up the history portion of an examination. These components include the investigation of a client’s coexisting health problems, such as illnesses, surgeries, and medications that have implications for health promotion, disease prevention, and direct treatment interventions.10


Role in Secondary and Tertiary Care3


Physical and occupational therapists play major roles in secondary and tertiary care. Clients with musculoskeletal, neuromuscular, cardiopulmonary, or integumentary conditions are often treated initially by another health care practitioner and then referred to the therapist for secondary care. Therapists provide secondary care in a wide range of settings from hospitals to preschools.

Tertiary care is provided by therapists in highly specialized, complex, and technologically based settings (e.g., transplant services, burn units, emergency departments) or when supplying specialized services (e.g., to clients with spinal cord lesions or closed-head trauma) in response to requests for consultation made by other health care practitioners.

Role in Prevention and Wellness3


Physical and occupational therapists are involved in prevention and wellness activities, screening programs, and the promotion of positive health behavior. These initiatives decrease costs by helping clients achieve and restore optimal functional capacity; minimize impairments, functional limitations, and disabilities related to congenital and acquired conditions; maintain health and thereby prevent further deterioration or future illness; and create appropriate environmental adaptations to enhance independent function.

Prevention is not confined to a single form of presentation but rather takes one of three forms: primary, secondary, or tertiary. All individuals are included—even those who already have one or more primary disabilities.

Primary prevention involves preventing disease in a susceptible or potentially susceptible population through general health promotion. Secondary prevention comprises decreasing duration of illness, severity of disease, and sequelae through early diagnosis and prompt intervention. Tertiary prevention includes limiting the degree of disability and promoting rehabilitation and restoration of function in clients with chronic and irreversible diseases.

As mentioned, acute care therapists are especially involved in secondary and tertiary prevention regarding complications of mechanical ventilation and immobility in the ICU. Early mobility is decreasing length of stay with greater likelihood of discharge to home and rehab versus extended care facilities.

The beneficial role of prescriptive exercise for health and disease has been documented many times and in many ways. When prescribed appropriately, exercise, including cardiovascular training, endurance training, and strength training, is effective for developing fitness and health, for increasing life expectancy, for the prevention of injury and disease, and for the rehabilitation of impairments and disabilities (see Box 2-2).

Prescriptive exercise programs to develop and maintain a significant amount of muscle mass, endurance, and strength contribute to overall fitness and health. Exercise plays a significant role in reducing risk factors associated with disease states (e.g., osteoporosis, diabetes mellitus, heart disease), the risk of falls and associated injuries, and the morbidity associated with chronic disease.22


Although not as abundant, the evidence also suggests that involvement in regular exercise can provide a number of psychologic benefits related to preserved cognitive function, alleviation of depression symptoms and behavior, and an improved concept of personal control and self-direction. It is important to note that although participation in physical activity may not always elicit increases in the traditional markers of physiologic performance and fitness in older adults (e.g., maximum oxygen consumption [VO2max], body composition, blood pressure changes), it does improve health as measured by a reduction in disease risk factors and improved functional capacity and quality of life in the aging population.2


As always, when planning treatment interventions, including client education, the therapist must take into consideration the comorbidities and pathologic processes present. This requires identification of lifestyle factors (e.g., amount of exercise, stress, weight) that lead to increased risk for serious health problems, identification of risk factors for disease or injury, and performance of screening examinations (e.g., osteoporosis, skin cancer).

As a final reminder, the study and understanding of basic mechanisms of disease physiology and pathokinesiology along with the identification of lifestyle or risk factors are necessary but insufficient guides for clinical practice. Many variables affect the relationships among pathology, impairments, and disability. Attention must be paid to the psychosocial, spiritual, educational, and environmental variables that can modify client outcomes.19







Genetic Aspects of Health and Disease

Advances in immunology and molecular genetics have accelerated our understanding of the genetic and cellular basis of many diseases. Remarkable progress has been made in recombinant deoxyribonucleic acid (DNA) technology, making it possible to offer molecular and cellular treatments for infectious diseases, inherited disorders, and cancer. Development of the monoclonal antibody technique is finding ever-increasing uses in the treatment of diseases such as rheumatoid arthritis, cancer, and AIDS.46


At the same time, innovations in gene therapy have advanced the field of vaccine development, especially recombinant vaccine technology. Although the field of vaccination has historically focused on the prevention of infectious diseases, this technology provides a broader base for immune modulation of pathologic responses underlying other conditions.46


The completion of the Human Genome Project just 50 years after the discovery of the structure of DNA, combined with advances in technology, has enabled researchers to begin identifying the actual genes that encode particular disorders.48 It may be possible in the near future to treat altered gene structure (gene therapy) in an attempt to cure or control previously incurable diseases. The laboratory studies and advances in the collection of immune cells made it possible to begin clinical trials of gene therapy in the early 1990s. The recent explosion in biotechnology has advanced the field of genetic testing, which is a necessary component in the genetic treatment of diseases and disorders.

The development of epigenetics, the study of the molecular mechanisms by which the environment controls gene activity, is one of the most active areas of scientific research today. The genetic code that we call the “blueprint of life,” our DNA, changes with the environment. Environment includes not just the toxins in our air and water and electromagnetic noise from cell phone towers, power lines, and transformer stations but our beliefs, emotions, and thoughts as well. Epigenetics is beginning to show us that we are not just “victims” of heredity or other environmental factors that are out of our control.11


The role of the environment in regulating gene activity has taken a more front and center priority in research investigating control above genetics. Environmental influences, including nutrition, stress, thoughts, and emotions can influence the behavior of cells without changing the genetic code but can also modify genes and be passed on to future generations. It is starting to look like epigenetic mechanisms have a much larger role to play in diseases such as cancer, cardiovascular impairments, and diabetes than even heredity.41


The Human Genome Project

The Human Genome Project, an international project led in the United States by the National Human Genome Research Institute and the Department of Energy, was completed in April 2003 and provides a reference DNA sequence of the human genome. Researchers identified 25,000 genes existing in 23 pairs of chromosomes and deciphered the genetic code by sequencing the 3.1 billion base pairs of human DNA and mapping their location in the chromosomes.

Genes are the chemical messengers of heredity. Two hundred thousand (200,000) human genes composed of DNA molecules along a double helix and carrying instructions for synthesizing every protein that the body needs to function properly (Fig. 1-3) have been identified. Their order determines the function of the gene. Genes determine everything from appearance to the regulation of everyday life processes (e.g., how efficiently we process foods, how effectively we fight infection).

DNA is composed of different combinations of molecules called nucleic acids. The sequence of nucleic acids provides instructions for assembling amino acids, which are the basic structural units of proteins (Fig. 1-4). A change in the normal DNA pattern of a particular gene is called a mutation. Some illnesses are caused by a tiny change in the DNA of just one gene, whereas others are caused by major changes in the DNA of multiple genes.

Most illnesses, including many cases of cancer, are caused by acquired mutations. Acquired mutations arise during normal daily life, usually during the process of cell division. Each day the body replaces thousands of worn-out cells. Some genetic errors are inevitable as old cells replicate and pass DNA flaws along to replacement (daughter) cells. When all goes well, daughter cells recognize these mutations and repair them, but the repair mechanism can fail or be disabled by environmental toxins and diet. Although acquired mutations can be passed on to daughter cells, they cannot be inherited.
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Figure 1-3 Example of genetic basis for cancer found in early cervical carcinoma.

The gain of chromosome 3q (tumor DNA seen as green) that occurs with human papillomavirus 16 infection defines the transition from severe dysplasia/carcinoma in situ to invasive carcinoma of the uterine cervix. Genetic testing can help identify chromosomal aberrations such as this that occur during carcinogenesis. (From Heselmeyer K, Schrock E, du Manoir S, et al: Gain of chromosome 3q defines the transition from severe dysplasia to invasive carcinoma of the uterine cervix. Proc Natl Acad Sci U S A 93:479–484, 1996.)





The goals of the Genome project have been to identify all human genes, map the genes’ locations on chromosomes, and ultimately provide detailed information from the genetic coding about how the genes function. Because virtually every human illness and even many lifestyle-related conditions have a hereditary component, the Human Genome Project may hold the key to the prevention or cure of many, if not all, diseases and disorders.38


The Human Genome Project dispelled the idea that race- or ethnicity-based biologic differences existed when they discovered that 99.99% of the genome is the same across the human population, regardless of race or ethnic origin. Individual variations can increase the risk of disease as some people can become more vulnerable to bacteria, viruses, toxins, and chemicals, but the Human Genome Project disproved many previously held beliefs about biologically based racial differences.

Knowing the order in which these chemical units are arranged on each strand of DNA does not tell where the genes are located within the genome, the specific function of each gene in the sequence, or which genes make which proteins. The study of genomes has been labeled genomics, which includes the investigation of an organism’s entire hereditary information encoded in the DNA. The term comes from the words gene and chromosome.

The genome of any organism (including humans) is a complete DNA sequence of one set of chromosomes. Genomics is different from genetics, which is generally the study of single genes or groups of genes. Genomics with its unfolding of the complete DNA sequences will provide a basis for the study of susceptibility to disease, the pathogenesis of disease, and the development of new preventive and therapeutic approaches.
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Figure 1-4 Schematic diagram of deoxyribonucleic acid (DNA).

Inside the nucleus of nearly every cell in the body, a complex set of genetic instructions, known as the human genome, is contained on 23 pairs of chromosomes. Chromosomes are made of long chains of a chemical called DNA, packaged into short segments called genes. Every cell of every human body contains a copy of the same DNA. Genes contain instructions to direct all body functions written in a molecular language. This molecular language is made up of four letters; each letter represents a molecule on the DNA: adenine, cytosine, guanine, thymine. The As, Cs, Gs, and Ts form in triplets, constituting a code; each triplet of letters instructs the cell to attach to a particular amino acid (e.g., TGG attaches to amino acid tryptophan). Amino acids combined together form proteins. If the DNA language becomes garbled or a word is misspelled, the cell may make the wrong protein or too much or too little of the right one—mistakes that often result in disease.




Additionally, the completion of the Human Genome Project has enhanced the widespread use of prenatal diagnosis and DNA chip technology and will make it possible to analyze a sample of DNA collected from saliva. Drugs designed and prescribed to accommodate individual differences in metabolism may be possible from the data derived from this project. All of these areas of interest will be the substance of future studies.

Information about the genes is made available immediately on the Internet to scientists, clinicians, librarians, educators, and the general public. The cataloging and filing of this information are under the auspices of the Cancer Genome Anatomy Project. The Human Cancer Genome Project is another program that is attempting to develop a comprehensive description of the genetic basis of human cancer and specifically the complete identification and characterization of genetic alterations present in a large number of major types of cancer (Fig. 1-5).

Gene Therapy

Gene therapy is the science of replacing genes or other defective cells; it is a means of treating diseases by genetic manipulation.58 Gene therapy may be able to help heal injuries or replace worn out tissue that lead to pain and disability from degenerative processes.
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Figure 1-5 The chain of events from DNA; this is how the DNA directs the cell.


A, Ribonucleic acid (RNA) receives instructions from the DNA code in the chromosomes. B, The RNA travels from the nucleus to link up with ribosomes (protein-making units). C, Instructions from the code contained within the DNA are used by the RNA–ribosome complex to assemble amino acids. D, Cellular function is now directed by proteins containing the amino acids.




More specifically, gene therapy (also known as human genetic engineering) is the process in which specific malfunctioning cells are targeted and repaired or replaced with corrected genes (Fig. 1-6). A gene can be delivered to a cell using a carrier known as a “vector.” The most common types of vectors used in gene therapy are genetically altered viruses, but nonviral vectors are being developed as potential gene delivery vehicles as well. Essentially, DNA is used like a drug, allowing it to replace or repair defective genes. It is hoped that the altered cells will yield daughter cells with healthy genes; these offspring cells will help eliminate the diseased cells. Alternatively, cells can be genetically altered to contain a toxin-producing suicide gene to treat some cancers.40


Uses for Gene Therapy

Research is ongoing into such cures for a wide variety of hereditary disorders and diseases caused by aging (Box 1-1); some diseases, such as hemophilia, are being studied as a good model for gene therapy. At present, there are three main gene therapy strategies for treatment of cancer: oncolytic viruses, suicide gene therapy, and gene-based immunotherapy. Gendicine, the first approved anticancer drug based on the gene therapy principle, makes use of oncolytic viruses.58 Gene therapy for the treatment of diseases in children before birth is being actively pursued at many medical centers using animal models. In utero gene therapy could be beneficial for those with genetic diseases if gene therapy is performed before symptoms are manifested.47,64,49


Gene therapy is being investigated as a means of helping injuries heal, replacing worn-out tissue, reducing scar tissue, or fusing spinal segments together. The gene for bone growth has been injected into the disk space and shown to signal enough bone growth to bridge the bone on either side of the space. Investigational studies using animals may find an injectable method to fuse bone to replace the costly and complicated spinal fusion surgery.53
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Figure 1-6 Gene therapy.

A therapeutic gene is engineered genetically into the retrovirus DNA and replaces most of the viral DNA sequences. The recombinant virus that carries the therapeutic gene is allowed to replicate in a special “packaging cell,” which also contains normal virus that carries the genes required for viral replication. The replicated recombinant virus is allowed to infect the human diseased tissue, or “target cell.” The recombinant virus may invade the diseased tissue but cannot replicate or destroy the cell. The recombinant virus inserts copies of the normal therapeutic gene into the host genome and produces the normal protein product. (From Yanoff M, Duker JS: Ophthalmology, ed 3, St. Louis, MO, 2008, Mosby.)





Gene insertion has been used to successfully treat humans with inoperable coronary artery disease. Researchers injected a gene that makes a protein called vascular endothelial growth factor into the hearts of candidates with severe chest pain caused by ischemia that could not be corrected with bypass surgery or angioplasty.

Tests suggest that once installed, the gene produces blood vessel–promoting proteins for 2 or 3 weeks (enough to grow a permanent new blood supply) before ceasing to work. The heart actually sprouts tiny new blood vessels (therapeutic angiogenesis) too small to be seen but with improved blood flow to the heart readily demonstrated.30,54 Investigations continue to examine gene therapy strategies to deliver genes coding for the angiogens.



Box 1-1 POTENTIAL USES OF GENE THERAPY∗


• Acquired immunodeficiency syndrome (AIDS)


• Adenosine deaminase (ADA) deficiency


• Alzheimer disease


• Arthritis


• Blindness (inherited)


• Cancer


• Chronic pain


• Congenital heart defects


• Cystic fibrosis


• Deafness


• Diabetes mellitus


• Familial hypercholesterolemia


• Heart disease


• Hemophilia


• Hepatitis


• Huntington disease


• Hypertension


• Immunodeficiency syndrome (HIV/AIDS)


• Liver failure


• Marfan syndrome


• Mesothelioma


• Muscular dystrophy (Duchenne)


• Neurofibromatosis


• Parkinson disease


• Peripheral vascular disease


• Schizophrenia


• Severe combined immunodeficiency (SCID)


• Sickle cell disease





∗ This is only a partial list of diseases or disorders being studied and compiled from research reported but should give the reader an idea of the broad and varied applications of genetic manipulation intended to treat, cure, or prevent disease.






Approaches to Gene Therapy

Gene therapy may take a number of different approaches. The original design was to inject one or more genes into the person to replace those that are absent or not functioning properly. A second approach called small-molecule therapy injects a small molecule (i.e., a drug) to modify the function of one or more genes in the body that is making a normal product but just too much or too little of it.

Other approaches include transferring a gene into cancer cells to sensitize them to drugs20 or restoring immune function in HIV32 by transferring a therapeutic gene into target cells, rendering them resistant to HIV replication. Infusion of protected cells may limit virus spread and delay AIDS disease progression. Efforts are underway to deliver antiviral genes to hematopoietic stem cells to ensure a renewable supply of HIV-protected cells for the life of the individual.13,15,39


Germ-line gene therapy is an approach that delivers genes to sperm or egg (or to the cells that produce them). It might prevent defective genes from being transmitted to subsequent generations by repairing the original genetic defect in germ cells. Gene modification at an early stage of embryonic development might also be a way of correcting gene defects in both the germ-line and body cells. This therapy is highly controversial because it carries an unknown level of risk (interference with another gene, specificity of the insertion). As a consequence, germ-line gene therapy is not being considered for application to humans at this time. In the future, if scientists determine ways to make sure that a transferred gene goes into the cell’s genome at the same position as the already mutated gene, then the safety of germ-line gene therapy procedures might be dramatically increased.

Obstacles to Gene Therapy

Some obstacles to gene therapy must be overcome before this procedure can be considered a viable treatment option. Examples include finding appropriate harmless viral vectors to carry the normal gene to the target cells that do not provoke an immune response against them as foreign invaders or cause toxic side effects, engineering the transplanted genes to be efficient and effective, and finding ways to modify retrovirus vectors so they can carry the genes into nondividing cells (presently, genes can only be delivered to actively dividing cells when delivered by retrovirus vectors).

Ethical concerns have also been raised about the use of human genetic engineering for purposes other than therapy (e.g., eugenics).43 These include the use of genes to improve ourselves cosmetically, improve memory, increase intelligence,37 accomplish ethnic cleansing (“designer babies” genetically engineered before birth),44 or cause permanent changes in the gene pool. Some researchers are advocating the use of human genetic engineering for the treatment of serious diseases only.6


Gene Doping

Gene therapy in sports athletes, called gene doping, involves transferring genes directly into human cells to blend with an athlete’s own DNA, enhancing muscle growth and increasing strength or endurance. Gene doping is banned in sports, and although there has been no direct evidence yet to prove it, there is some concern that gene doping has already begun.28,62


Concerns have been raised about long-term effects such as leukemia, other forms of cancer, and unknown effects, including the potential harm in passing changes on to the athlete’s children. Although not currently in use, the potential for gene doping to enhance performance has been discussed in the literature.29,60


Gene Testing

The rapidly expanding field of genetic testing holds great promise for detecting many devastating illnesses long before their symptoms become apparent. Such testing identifies people who have inherited a faulty gene that may (or may not) lead to a particular disorder. In the last 15 years, such predictive tests have been developed for more than 200 of the 4000 diseases thought to be caused by inherited gene mutations. The result has been earlier monitoring, preventive treatments, and in some cases, planning for long-term care.

However, gene testing is not without its difficulties. For example, the presence of a particular mutation does not mean that illness is inevitable, making the interpretation of test results a highly complex task. The psychologic implications of predictive testing must be considered. Identifying who is a candidate for testing remains to be determined. Inheritance accounts for a limited number of diseases, suggesting that genetic testing should be reserved for people with a strong family history of a particular disease. Safeguards and protocols are not always in place before testing finds its way into general practice. For these reasons, it has been recommended that predictive testing should be confined to research or clinical settings where skilled counseling is available. Other ethical issues and privacy concerns, such as the potential use of genetic testing to screen job applicants or to qualify for insurance coverage, must also be settled.
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Genetic Aspects of Disease

As scientists strive to unravel the complex etiologic factors of diseases, such as obesity, diabetes, and cardiovascular disease, through the use of molecular and genetic tools now available, understanding the interaction and influence of environmental factors, such as exercise, on gene expression and function has taken on increasing importance.

The Human Genome Project emphasizes the importance of other factors in disease susceptibility when genetic differences are eliminated. For example, regular exercise has been shown to improve glucose tolerance, control of lipid abnormalities, diabetes mellitus, hypertension, bone density, immune function, psychologic function, sleep patterns, and obesity, with the greatest benefits realized by sedentary individuals who begin to exercise for the first time or after an extended period of inactivity. Responses to exercise interventions are often highly variable among individuals, and research has indicated that response to exercise may be mediated or influenced in large part by variation in genes.12


The study of acute and chronic effects of exercise on the structure and function of organ systems is now a field of research referred to as exercise science. During the last 30 years, exercise-related research has rapidly transitioned from focus on an organ to a subcellular/molecular focus. It is expected that genetic research will focus on translating fundamental knowledge into solving the complexities of a number of degenerative diseases influenced heavily by activity/inactivity factors such as cardiopulmonary disease, diabetes mellitus, obesity, and the debilitating disorders associated with aging.6


Individual genotypes and other genetic information may eventually help therapists assess a client’s risk for conditions, enable us to understand why some people respond to the same intervention faster or better than others who have the same diagnosis, and develop and execute an appropriate plan of care. Gene therapy and the elimination of some diseases and conditions may contribute to the continued trend to focus on health and fitness for physical therapists of the future.52
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Chapter 2

Behavioral, Social, and Environmental Factors Contributing to Disease and Dysfunction

Tamara L. Burlis, Susan S. Deusinger,  and Denise Gaffigan-Bender


Overview

Using the concepts of health and disease presented in Chapter 1, we recognize that the consequences of disease include effects on tissues (pathology), on organs or organ systems (impairments), and on the person’s ability to function in daily life (disability, activity limitations) and in society (handicap, participation restrictions). As rehabilitation specialists, physical therapists reduce (mitigate) the impact of the effects of disease by focusing on improving physical function and/or performance of daily activities.

Aside from the pathology itself, many behavioral, social, and environmental factors influence health and may mitigate (or alternately, enhance) the effects of disease. The impact of these factors on the disease process or the consequences of disease will be a major focus of this chapter. The influence of selected behavioral, social support, and environmental factors on health will be reviewed separately with models or theories described that integrate these components in defining and characterizing health.

During the last two decades of the 20th century, health care professionals developed a better understanding of the importance of behavioral and social issues and how unhealthy behaviors are linked to many conditions and diseases. This shift in emphasis encourages the development of new treatments or interventions that can impact an individual’s health.

The Centers for Disease Control and Prevention (CDC) has responded to a growing awareness of these changes by establishing three new internal units to deal with them directly: (1) the National Center for Chronic Disease Prevention and Health Promotion; (2) The National Center for Injury Prevention and Control; and (3) the National Center for HIV, STD, and TB Prevention. The task of these groups is to focus on conditions, diseases, and injuries that have clear behavioral risks.152


Other areas of behavioral and social research have focused on social forces affecting the environment that could impact health and the influence of class, family structure, and ethnicity on health and illness.154 In keeping with these changes in the direction of behavioral and social sciences in public health, the intent of this chapter is to increase the physical therapists’ understanding of behavioral, social, and environmental issues in addition to the pathology that can affect health and physical function.

Role of the Physical Therapist in the Current Health Care Environment

Physical therapists have received recognition as essential health care professionals within the current health care delivery system. The American Physical Therapy Association (APTA) has provided a vision for physical therapists in society as partners in the national health agenda.291 The physical therapist will be the recognized specialist in the human movement system. In this role, physical therapists provide primary care (including rehabilitation), primary and secondary prevention, and health promotion while also reducing the effects of disease to protect the physical health and mobility of the human movement system.291


Our practice as physical therapists takes us from birth to death through all health care settings (e.g., emergency departments, schools, home health, inpatient, outpatient, transitional unit, assisted living, long-term care, hospice, and so on). We must not be constrained to the medical model with its emphasis on the diagnosis and treatment of disease or injury in an environment of episodic care, but rather address the effects of disease or injury on the human movement system across the life span291 or life stages.

In accordance with Healthy People 2020,306 physical therapists are involved in guiding others to practice safe physical activity across the many life stages (infancy and childhood, preadolescence, adolescence, young adult, middle-aged adult, older adult, and senior and frail adult).291,67 This includes preventing disease or injury at the community level, risk reduction at all life stages, preventing early disability, promoting the health and well-being of people with disabilities, and assisting children and adults who have comorbid health conditions.





Clinical Models of Health

The theories of health and illness presented in Chapter 1 are the basis for many different models of health; most can be narrowed down to the following main approaches:

• Biomedical model focuses on the disease process.


• Biopsychosocial model describes the role of biological, psychological, and social factors on a person’s health.


• Biopsychosocial-spiritual model develops the biopsychosocial model one step further so that the physical, mental, social, and spiritual aspects of a person’s life are viewed as an integrated whole.


• Social-ecologic model describes multiple levels of interaction that influence health.


Biomedical Model

The biomedical model of health care has governed the thinking of most health practitioners for the past three centuries holding to the premise that all illness can be explained based on disorder and disease of bodily anatomy and physiologic processes. This model assumes that psychologic, social, and spiritual influences are independent of the disease process. Chemical or mechanical treatments are aimed at the underlying pathophysiology and pathoanatomy in order to treat the underlying disease process and improve health, if not provide a cure.321


Traditionally, physical therapists have approached rehabilitation from a medical model mediated through the mechanism of physiologic impairments. The medical model generally considers the underlying assumptions that pathology should be treated or cured and that pathology leads directly to consequences, including impairment, limitations in physical function, and diminished quality of life. The medical model is then logically focused on eliminating pathology or the resulting impairments, which would then lead to improved function.

Although this model is important for understanding medical care, it does not address the other factors that influence a person’s physical or mental health. The medical model focuses on factors internal to the individual that directly affect an individual’s health status; however, considerable information now indicates that factors external to an individual also play a significant role in a person’s health status.

Biopsychosocial Model

By contrast, the biopsychosocial model of health and illness supports the idea that biologic, psychologic, and social variables are key factors in health and illness. The mind and body cannot be separated because they both influence the state of health. The biopsychosocial model emphasizes health and illness, rather than considering illness as a deviation of the healthy state.

In this model, a person’s psychologic system, including aspects of cognition, emotion, and motivation, interacts with biologic and environmental factors to produce various states of health. Likewise, how an individual interacts with family, community, and society also influences health outcomes.321 The World Health Organization’s (WHO’s) International Classification of Functioning, Disability, and Health (ICF) adopted by the APTA is a biopsychosocial model of health.

Compared to the biomedical model, the biopsychosocial approach has several benefits. First, it includes factors other than physical condition that influence health. For example, this approach helps explain differences in outcomes for individuals with persistent pain as a result of living in difficult social conditions. And it encourages health care professional and clients to work together to find solutions to problems in order to enhance the healing process.87 The downside of this approach is to place blame on the individual for his or her health status, while neglecting the influence of social or environmental factors on the individual.

Biopsychosocial-Spiritual Model

During the 1980s, the medical model was influenced by a movement toward what was then called holistic health, the notion that the physical, mental, social, and spiritual aspects of a person’s life must be viewed as an integrated whole. During the 1990s, basic scientists and clinicians continued to recognize the healing potential of faith, spirituality, and religious beliefs and started to consider the complex biopsychosocial-spiritual phenomena associated with disease, illness, and injury.

Since that time, it has become well established that social and spiritual support play important roles in promoting health, decreasing susceptibility to disease, and facilitating recovery from illness or injury. Multidisciplinary team and managed care approaches to such conditions address the needs of the client in terms of the emotional and psychologic impact, social and spiritual needs, and comprehensive biologic picture that goes beyond medication and surgical intervention as the primary forms of medical treatment. Physical therapists can use this information to guide clinical decision making to enhance the physical therapist–patient/client relationship, potentially improve compliance with the physical therapist’s plan of care, and improve the quality of care.117


Social-Ecologic Model

From the field of social community health and health promotion, the social-ecologic model was developed on a broader view of health issues. Social ecology is viewed as an overarching framework or a set of theoretic principles for understanding the interrelations among diverse personal and environmental factors in human health and illness.335 Social-ecologic theory, an extension of the biologic concept of ecology, creates a framework in which to place and discuss health at a level beyond the individual.

Four primary assumptions regarding social-ecologic theory have been outlined.287,288 First, intrapersonal, social, and physical environments work jointly to influence health behavior. Second, environmental influences on health are the result not only of physical and social components but also the perception of these variables by the individual. Recognition of various collective levels of human interaction with the environment (e.g., individual-environment, community-environment, or population-environment) comprises the third assumption.


[image: image]

Figure 2-1 Social structures influencing the individual.

Aside from the pathology itself, many behavioral, social, and environmental factors influence health and may mitigate or enhance the effects of disease. The individual is influenced in various ways by family, community, and society. Each of these nested social structures influences the individual and can shape behavior, including the ability to make health decisions, compliance with regimens, or even with initial health choices. (Courtesy Ira Gorman, PT, MSPH, Regis University, Department of Physical Therapy, Denver, CO.)





The fourth and critical assumption of social-ecologic theory is the relationship between environmental levels and collections of individuals. In short, altering behaviors among individuals will influence environmental level characteristics, which will in turn further influence groups of individuals within a community or population.

Various models of social ecology have been described and applied in intervention programs. The most common construction of social ecology, provided by Sallis and Owen,271 proposes that behaviors are influenced by intrapersonal, sociocultural, policy, and physical-environmental factors.

In another social ecology model, Bronfenbrenner’s48 model describes three levels of environmental-individual interaction, the microsystem (i.e., interpersonal interactions), the mesosystem (i.e., interactions among various settings such as work, family, and social networks), and the exosystem (i.e., cultural, political, and economic forces).

The model proposed by McLeroy et al in 1988202 is composed of five classes of factors: intrapersonal factors, interpersonal processes and primary groups, institutional factors, community factors, and public policy. Behavior is the outcome of interest and is determined by the five classes, with four of the five pertaining to the person’s environment and clearly beyond the intrapersonal. Moos’s210 ecologic model is geared toward health behavior and constructed of physical settings, organizational factors, human aggregates, and social climate.

The important point in recognizing the diversity of the models used to describe social-ecologic theory is to observe the common threads that run among them. Each reflects the interrelationship between individual-level characteristics and large-scale social forces (Fig. 2-1). Increasingly larger social structures influence the individual and can shape behavior, including the ability to make health decisions such as adherence with regimens or even initial health choices.

This model attempts to identify the various levels of influence that have an impact on health, from the individual to the environment. This view greatly broadens the types of interventions that can improve health and helps us understand the role pathologic processes have at the cellular level as they interact with the environment to cause disease, impairment, functional limitations, and disability.


Variations in Client Populations


Healthy People 2020307 recognizes the need for all Americans to benefit from advancements in quality of life and health, regardless of race, ethnicity, gender, geographic location, disability status, income, sexual or spiritual orientation, or educational level. Recognizing variations in client populations is important in helping all health care professionals to provide health-promoting and preventive programs.

Sociodemographics

Sociodemographic information and the results of the 2010 Census have provided us with a composite picture of America never before so broad based or so complete. Americans are more diverse ethnically, with an estimated ethnic racial mix of 72% white alone, 12% black or African American alone, 12% Hispanic, and 4% Asian and Pacific Islander. Statistics collected for the Census now also include a Two or More Races population. It is estimated that in the next decade, the number of people of Asian descent will double from 10 million to 20 million, and by 2050, whites will comprise only 53% of the U.S. population.

Rapid population shifts to the mountain states and resurgent growth in suburbs have changed the urban–rural configurations. More than 70% of all rural counties gained population in the last decade. Finally, the percentage of Americans who are married continues to drop—with unmarried partner households and multigenerational households being relatively new categories.300


Health Status

The health status of the United States is a description of the health of the total population using information that is representative of most people living in this country. However, it must be noted that our current epidemiologic system does not keep data on people who do not obtain treatment; no universal or uniform registry is available in the United States.

Health status of a nation can be measured by birth and death rates, life expectancy, quality of life, morbidity from specific diseases, risk factors, the use of ambulatory care and inpatient care, accessibility of health personnel and facilities, financing of health care, health insurance coverage, and many other factors.

The leading causes of death are often used to describe the health status of a nation. For example, in the United States, obesity, alcoholism, sedentary lifestyle, and tobacco use have contributed significantly to the most common causes of morbidity and mortality in 2010. This is in contrast to the year 1900, when infectious diseases ran rampant in the United States and worldwide and topped the leading causes of death. In the year 2010, 65% of all deaths were caused by cardiovascular disease, cancer, and diabetes.68


Deaths, permanent disability, and unnecessary suffering from medical errors (e.g., medication errors, health care–acquired infections, falls, handoff errors, diagnostic errors, and surgical errors) are an escalating problem that remains largely unreported. It is estimated that medical errors account for almost 100,000 death each year in the United States.252 Studies show that nursing home residents may be at higher risk for experiencing adverse medical events that lead to serious safety and quality of care concerns. These risks may be attributable to lack of effective communication among caregivers who help transition patients across acute care settings.270 Statistics are not available for similar errors in other health-related settings such as same-day surgery centers, outpatient clinics, retail pharmacies, nursing homes, and in-home care. Deaths from medication errors that occur both in and out of hospitals (more than 7000 annually) exceed those caused by injuries in the workplace.


Table 2-1

Leading Causes of Death in the United States∗



	Cause of Death in 1900
	Cause of Death in 2010
	Etiology of Death in 2010 (Lifestyle/behaviors: modifiable)




	Pneumonia, influenza
	Heart disease
	Tobacco use



	Tuberculosis
	Cancer
	Poor diet and physical inactivity



	Heart disease
	Stroke
	Alcohol consumption



	Diarrhea, enteritis
	Chronic lower respiratory disease
	Toxic agents (e.g., environmental pollutants)



	Stroke
	Stroke
	Microbial agents (e.g., influenza)



	
	Accidental injuries
	Motor vehicles



	
	Alzheimer disease
	Firearms



	
	
	Sexual behavior



	
	
	Illicit drug use





∗ Listed in descending order of incidence; five leading causes of death accounted for 63% of all deaths in the United States. Causes may vary when evaluated by age (e.g., unintentional injuries and suicide account for more deaths in younger individuals, whereas chronic conditions are attributed more to deaths among older adults).

Data from National Center for Health Statistics. Death in the United States, 2010. Available online at http://www.cdc.gov/nchs/data/databriefs/db99.htm.




Chronic Diseases

Over the last century, a shift from infectious to noncommunicable chronic diseases such as heart disease, cancer, and diabetes has occurred. As a result of the control of many infectious agents, eradication of childhood diseases, and the current increasing age of the population, chronic diseases now top the list as causes of morbidity and mortality in the United States (Table 2-1). Many of these illnesses are modifiable through changes in behavior and lifestyle. This trend has led to a new focus in rehabilitation: chronic disease management. In some places, chronic disease management is a new term for rehabilitation.

Cost of health care delivery has increased exponentially with the rise in aging, risky lifestyle behaviors, and associated medical conditions. Chronic conditions, such as heart disease, hypertension, diabetes, and mental disorders reportedly affect more than 130 million Americans (nearly half the population) at a cost into the billions of dollars.136 Up to half of Medicare patients aged 65 and older have at least three chronic medical conditions, and one-fifth has five or more.297


Medical spending has increased as more people have chronic disorders with multiple complex comorbidities. In addition, some conditions have become more expensive to treat, and the number of people diagnosed with these conditions has increased.297


With modifiable behavioral risk factors as leading causes of mortality in the United States, identifying trends and gearing prevention strategies and opportunities toward these specific behaviors may help offset escalating health care costs.207 The new Patient Protection and Affordable Care Act of 2010 created the Prevention and Public Health Fund to invest in public health and disease prevention. The intent is to reorient U.S. health care toward wellness while restraining cost and expenses created by the high prevalence of chronic disease.153


Americans with Disabilities

Over 50 million Americans (one in five people) are living with at least one disability and it is predicted that most Americans will experience a disability some time in their lives.60 Traumatic brain injury (TBI) is a leading cause of death and disability in the United States.82 Older adults have the highest rates of TBI hospitalizations and deaths among all age groups. TBI is the leading cause of injury-related death in children and young adults in the United States and other industrialized countries. Overall rates of disability (including TBI) are higher among older adults who also have higher rates of chronic diseases.82


Almost half of all seniors (over age 65) have a physical, sensory, mental, or learning disability of some kind. One difficulty in identifying how many people have a disability is the wide range of definitions for disability used in social research situations. In some cases, disability is any difficulty with activities of daily living (ADLs) or limitations associated with over 30 associated health conditions.203 Other definitions include those receiving federal benefits on the basis of an inability to work or those with any limitation in the ability to work at a job or business, yet over half (56%) of working-age individuals with a disability are employed.301


According to the U.S. Census, there are 21.5 million military veterans in the United States in 2011. For a breakdown of number based on demographics (e.g., race, gender, income, when they served, and where they are located) go to http://www.census.gov/newsroom/releases/pdf/cb12ff-21_veteran.pdf. An estimated 3.5 million have a service-connected disability rating, with the most typical injuries being TBI, amputations, and posttraumatic stress disorder.303 Physical therapists are seeing many combat-related disabilities among men and women in the military, as well as in the civilian sector once they are discharged.


With increasing life expectancy and the aging of America, health issues related to disability are likely to increase in prevalence and importance over the next few decades. Living longer means increasing percentages of individuals with disabilities.203



Geographic Variations

The concept of “community” as it relates to where individuals live geographically and the characteristics of that place has a definite impact on the status of people’s health. Although somewhat controversial and highly debated, some of the most stressful U.S. cities and jobs have been identified. Some published lists base their findings on cost of living, crime index, education, divorce, population density, unemployment, and average commuting time. Likewise, suggestions have been made as to the least stressful locations and occupations.15,44,76


Other factors, such as urban pockets of minority groups (usually associated with increased levels of poverty), access to fresh fruits and vegetables (or lack thereof), and even local smoking ordinances, contribute to the geographic variations people experience that can impact their health.239


The geographic and political climates of countries also play a role in determining how people live and the health problems that commonly develop. A half-century ago, a few physicians cultivated an interest in diseases that seemed to have strict geographic boundaries. As a result, a discipline called geographic pathology developed. Geographic pathology was concerned with diseases endemic (present in a community at all times) to certain areas of the world, most often parasitic and infectious diseases that seemed unique to individual geographic regions. A component called occupational disease was added with the discovery that chemical agents are mediators of a variety of tissue changes and the recognition that many of these causative agents are environmental contaminants. Disease caused by contaminants was included to constitute the field of environmental pathology. For further discussion, see Chapter 4.

One other issue related to geographic variations is the fact that treatment for a single medical condition can vary significantly from one geographic location to another. Rates and types of surgical procedures differ from one geographic location to another, depending on the prevailing health care system, physician and hospital preferences (notably not client preferences or needs), and where the physician was trained.39,201,230


Race and Ethnicity

The use of the terms “race” and “ethnicity” are seldom well defined and are generally thought to have less scientific and biologic significance than sociologic and cultural importance. The CDC defines race as “an arbitrary classification based on physical characteristics; a group of persons related by common descent or heredity.” The CDC defines ethnicity as “an arbitrary classification based on cultural, religious, or linguistic traditions; ethnic traits, background, allegiance, or association.”217


Identification of race and ethnicity is widely used when collecting vital statistics and demographic data for documenting health patterns among population groups living in the United States and globally. The National Health and Nutrition Examination Survey (NHANES) I, II, and III (developed in 1959, the 1970s, and the 1980s, respectively) used race and ethnicity data when evaluating the health and nutrition status of the civilian, noninstitutionalized population of the United States. This survey is updated annually.220


The Hispanic HANES (HHANES) was conducted to obtain sufficient numbers to produce estimates of the health and nutritional status of Hispanics in general, as well as specific data for Puerto Ricans, Mexican Americans, and Cuban Americans. Included in the survey were Mexican Americans from Texas, Colorado, New Mexico, Arizona, and California; Cuban Americans from Dade County, Florida; and Puerto Ricans from the New York area, including parts of New Jersey and Connecticut.66,309


In the past, it was believed that race or ethnic background predisposed people to certain diseases and chronic conditions. However, during the last 50 years, “race” has been scientifically disproved—that is, race is not a real, natural phenomenon. Data on human variation come from studies of genetic variation, which are clearly quantifiable and replicable. Genetic data show that no matter how racial groups are defined, two people from the same racial group are as different as two people from any two different racial groups.

Current information about biologic and genetic characteristics of various groups (e.g., blacks, Hispanics, Native Americans, Alaskan Natives, Native Hawaiians, or Pacific Islanders) does not explain the health disparities experienced by these groups. These differences are thought to be the result of the complex interaction among genetic variations, environmental factors, and specific sociocultural and health behaviors.

Data indicate that some conditions are more prevalent in certain groups; for example, nonwhite people (black, Native Americans, and Asians) are three times more likely to die of hypertension than whites of the same age group. In the past, causes of death were identified that together accounted for more than 80% of mortality in nonwhite people, including cancer; cardiovascular disease and stroke; chemical dependency; cirrhoses; diabetes; homicides, suicides, and accidents; and infant mortality.233


Other conditions that are peculiar to ethnic or racial groups include Tay-Sachs disease (Jewish people of northeastern European origin are most susceptible); cystic fibrosis (incidence is highest in whites and rare in Asians); and sickle cell anemia, which affects blacks, especially Africans.

Health Disparities and Inequities

Health disparities have been defined as the differences in individual or regional community health due to lack of access, high cost, or other factors that create barriers to health services.291 Although over the last 100 years health care has dramatically improved the life span and the quality of life for many through advances in public health, medical discoveries, and technology, not every segment of the population has benefited equally from the advances in health care.

Social factors, such as socioeconomic status, access to health care, language differences, place of birth, residential segregation, and access to nutrition, have all been variables that help explain the disparities in health care that result in higher morbidity and mortality rates among groups of Americans.2 For example, statistics show a broad gap between the death rates for blacks and whites, but blacks differ more from each other than they do from whites.106 Whites living in higher socioeconomic areas have lower mortality rates than whites living in predominantly black areas for all age groups, and elderly blacks living in black areas (despite their less favorable socioeconomic status) have lower mortality rates for all causes than those living in white areas.107


Education and health care resources often are not accessible to minorities and rural residents with limited financial means. Routine programs, such as antismoking campaigns and cancer screenings (e.g., breast, prostate, or colon), tend to be focused on affluent Americans who are better educated and can afford regular medical care.95


The general understanding regarding health care was that those who could afford health care had access to health care and those who could not afford health care did not have access to health care. Thus, there was disparity in health care related to access based on socioeconomic factors. As previously mentioned, the new Patient Protection and Affordable Care Act of 2010 has been passed in an effort to address these kinds of disparities but remains under considerable debate and controversy.153


Factors Contributing to Health Disparities and Inequities

The impact of social and economic determinants of health status and the existence of racial and ethnic health care access disparities have been well documented.268 The Institute of Medicine (IOM) is one agency in the forefront that continues to examine, investigate, research, and report on health disparities. A brief presentation is provided here but more information is available on their website at www.iom.edu including free access to a document updating progress made in this area over the past decade.13


The IOM has also identified several factors that contribute to health disparities and inequities. First, health systems have financial expectations that influence health care practice. For example, increased productivity demands utilize scheduling practices that often limit health practitioner contact with clients and require health care practitioners to engage in multiple duties at the same time. Health systems also provide financial incentives to physicians for limiting services including diagnostic procedures and interventions.

Second, there is disparity in the quality of health care in different populations. For example, the IOM report indicates that minority populations are more likely to be diagnosed with late-stage cancer than whites.3 Minority individuals typically have less access to preventive care, causing later diagnosis and more severe disease.168,272 Health status is consistently higher among individuals with more social advantage—people of low income and little education have worse health indicators.47


Third, clients are not always followed by the same health care provider, and inconsistencies exist when one health practitioner orders certain tests and procedures for a medical workup while another practitioner does not. There is evidence of this type of fragmentation of health care along socioeconomic lines. Clients in lower socioeconomic groups are less likely to receive a complete array of medical tests routinely ordered for individuals with a higher socioeconomic status. Other factors contributing to racial and ethnic health disparities include cultural and linguistic barriers, discrimination, bias, stereotyping, and uncertainty and a lack of cultural competence on the part of the health practitioner.38,58


Another model has been proposed by well-known researchers in this content area58—one that provides a practical framework for understanding and working with modifiable barriers to health care access. The Health Care Access Barriers Model (HCAB) describes three categories of modifiable health care access barriers: financial, structural, and cognitive. The three types of barriers reinforce one another and affect health care access individually or in concert together. These barriers are associated with screening, late presentation to care, and lack of treatment. Each of these factors contributes to poor health outcomes and health disparities. By targeting those barriers that are measurable and modifiable, the model facilitates root-cause analysis and intervention design.58


Despite best intentions to avoid such practices, health practitioners engage in stereotyping and bias that may be conscious or unconscious. The health care provider may experience uncertainty in the clinical encounter and rely on a previous experience as the basis for the clinical decision making. The bias, stereotyping, and uncertainty may be the result of cultural differences and linguistic issues and affect the clinical management and ultimate health outcomes.264


Strategies to Eliminate Disparities

The health of individuals within the society directly influences the health of the nation in the collective. Citizens contribute to the culture and the society to create the fabric of national life. The health of the citizens of the nation is of paramount importance; every effort must be made to eliminate racial and ethnic disparities in health care. The IOM has recommended the following strategies to that end; other proposed local solutions to reduce inequities in health are available78 on their website (e.g., www.iom.edu and http://www.iom.edu/∼/media/Files/Activity%20Files/SelectPops/HealthDisparities/Commissioned_local_disp.pdf).

• Education to address discrimination, bias, stereotyping, and uncertainty that contribute to health disparity; engage health practitioners in reflective practice that can alter conscious and unconscious behavior.


• Cross-cultural education provided to current and future health care practitioners to develop attitudes, knowledge, and skills in working with diverse populations.


• Standardize data collection to include race and ethnicity data for both the client and the provider, primary language data, socioeconomic data, and monitoring of performance outcomes.



• Policy and regulatory strategies that address:



• Reduction in fragmentation of health plans along socioeconomic lines



• Use of clinical guidelines and best practice recommendations



• Increases in the number of racial and ethnic minorities in health professions



• Use of interpreter services for health care






See Evolve Box 2-1, Strategies to Eliminate Health Disparities, on the Evolve website for more information on this topic.


Beyond Cultural Competence: Transnational Competence

Understanding of cultural diversity and cultural competence has become a familiar topic in the physical therapist’s education. Likewise, some consideration of these topics has become a part of all U.S. medical schools. Cultural competence has been linked with quality assurance and cost-containment programs to help reduce disparities in health care.175 A new goal is to prepare students for multiple (international) practice sites.175


Given rapidly changing global demographics and the continued health disparities, social scientists propose a need to move beyond cultural competence to embrace transnational competence (TC). TC teaches the health care professional how to address issues of physical and mental health along with experiences related to geographic dislocation and adaptation to unfamiliar settings.175


Consistent with global trends, demographic patterns are changing rapidly in the United States. Disparities in health and health care are increasing. More than 35 million foreign-born persons are living in the United States—more than 12% of the total population. Currently, 6 of every 10 babies born in New York City have at least one foreign-born parent.37


It is not enough to consider lists of ethnocultural characteristics and single-factor explanations such as health-belief systems. Relevant links between health and postmigration stressors may include employment status and experiences, discrimination, insecurity of immigration status, or family fragmentation.174 TC requires a multidimensional approach that takes into account the current era of globalization and migration and their impact on health beliefs, disparities, and diversity within ethnic groups.


Age and Aging

Age and gender play important roles in the development of most diseases. Age often represents the accumulated effects of genetic and environmental factors over time. Intrinsic cellular mechanisms play a role in aging, though these can be modulated by extracellular factors such as hormones. Discriminating between causes and effects of aging is often impossible. Separating aging from pathology remains a major challenge in our understanding of these two concepts.

There are many theories to explain what changes occur that lead to aging, but no universal theory of aging or consensus over what causes aging or determines the rate of aging exists. Theories of aging that have gathered more experimental support than others are presented here.

Theories of Aging

Senescence, the process or condition of growing old, may be the result of continuous cellular metabolism, cellular damage, and inefficient repair systems throughout the entire life span. Some researchers in gerontology (specifically biogerontologists) regard aging itself as a “disease” that may be curable. Understanding aging from this framework is referred to as a damage-based theory. Examples of damage-based explanations of aging include error theory, the wear and tear theory, the free radical theory, the neuroendocrine theory, and the waste accumulation theory. To those who accept the damage-based view, aging is an accumulation of damage to macromolecules, cells, tissues and organs.

Examples of environmentally induced damage range from alterations to deoxyribonucleic acid (DNA), formation of free radicals from oxidative processes causing damage to tissues and cells, and increased cross-linking of tendon, bone, and muscle tissue reducing tissue elasticity and obstructing the passage of nutrients and waste between cells. These concepts are discussed in greater detail in Chapter 6.

An alternate explanation for the aging process is programmed-based, which presumes that aging is a genetically driven process and not primarily the result of ongoing and accumulated cellular or environmental processes. In other words, aging is regulated by a biologic clock. Changes in gene expression are either preprogrammed or derived from DNA structural changes and affect the systems responsible for maintenance, repair, and defenses.54 Examples of the programmed-based explanation of aging include the gene mutation theory, the genetic control theory, and the planned obsolescence theory. Both damage-based and programmed-based theories acknowledge that aging is influenced to some degree by intrinsic and extrinsic factors. It is also possible that elements of both theoretic models apply.

A newer theory in the field of antiaging medicine is the telomerase theory of aging. The basis of this theory is the shortening of telomeres in the process of DNA replication during cell division. Telomeres are sequences of nucleic acids extending from the ends of chromosomes. Telomeres do not encode genes; rather they act to maintain the integrity of our chromosomes by ensuring that the sequence lost during replication is a nonessential, noncoding sequence. However, every time our cells divide, telomeres are shortened. Once the safety margin provided by a telomere is consumed, gene coding regions of the chromosome are no longer protected during replication leading to replicative senescence, progressive damage to the chromosome, and eventual cellular damage and cellular death associated with aging.170


Researchers also found that the enzyme telomerase is a key factor in rebuilding the disappearing telomeres. Telomerase is found only in germ cells and cancer cells. Telomerase may be manipulating the biologic clock that controls the life span of dividing cells. Future development of telomerase inhibitor may be able to stop cancer cells from dividing. The hope is to convert them back into normal cells.

Life Expectancy

Life expectancy at birth for persons born in the United States is now about 78.7 years for white women and 75 years for white men, compared with 48 years at the turn of the last century.219,302 These estimates have continued increasing for both genders216 but some researchers predict a decline in U.S. life expectancy based on the dramatic rise in obesity, especially among young people and minorities.236 Whites and blacks have similar life expectancies at age 65, but a higher death rate exists among younger blacks. Once adults reach age 65, men can expect to live an additional 15.8 years, and women can expect an additional 17.6 years. Individuals 75 years of age can be expected to live an average of 11 more years for a total of 86 years.300


The majority of cancers occur in adults over the age of 65, with about 70% of all cancer deaths in this population. Mortality rate from cancer remains higher for blacks who are not diagnosed and treated early. For many cancers, a person’s advanced chronologic age is considered a major adverse prognostic factor. Many older adults tolerate cancer treatment, but they experience delayed recovery and are at increased risk of serious infectious and bleeding complications.339


Centenarians and Supercentenarians

A dramatic extension of longevity has occurred in the last 100 years. In 1900, people over age 65 constituted 4% of the U.S. population. By 1988, that proportion was up to 12.4%, and it is predicted that by 2025, one-third of all Americans will be age 65 or older, and 30% of the over-65 population will be nonwhite by 2050, representing an even greater cultural diversity among the aging.18


The most rapid population increase in the past decade has been among those over age 85 and the “oldest old” over 100 years of age (centenarians: those who live to the age of 109; supercentenarians: those who live to the age of 110 or more).205 More than half (62.5%) of the 53,364 centenarians alive at the 2010 census were age 100 or 101: 82.5% were white alone and 12.2% were black or African American alone; 5.8% were Hispanic, and the Asian alone share was 2.5%. Women outnumbered men in all ages and ethnic groups; there were 330 total reported supercentenarians.205


This aging trend of the U.S. population is reflected in the kinds of clients and problems therapists will treat in the coming decades. Confusion; fractures and other injuries related to falls; strokes; infections; and effects of polypharmacy, inappropriate medications, and decline in drug clearance are just a few of the more common characteristic problems this group of older adults faces.

Finally, the older adult can be assessed for modifiable risk factors that contribute to functional decline. Slow gait, short-acting benzodiazepine use, depression, low exercise level, and obesity with its associated comorbidities are significant modifiable predictors of functional decline in both vigorous and basic activities. Weak grip predicts functional decline in vigorous activities, whereas long-acting benzodiazepine use and poor visual acuity predict decline in basic activities. Known nonmodifiable predictors of functional decline include age, education, medical comorbidity, cognitive function, smoking history, and presence of previous spine fracture.276


Children and Adolescents

Research has produced dramatic advancements in children’s health that have an impact on adulthood. The long-term benefits of childhood intervention to prevent adult disease are documented. For example, preventing osteoporosis in the aging adult begins by providing necessary dietary calcium intake during bone development and calcification in childhood.

Tobacco use remains the leading cause of preventable morbidity and mortality in the U.S. The health consequences of tobacco use include heart disease, multiple types of cancer, pulmonary disease, adverse reproductive effects, and the exacerbation of chronic health condition.69 There has been a slowing in the decline of smokers among younger adults but smoking remains widespread among all age groups suggesting that tobacco use will remain an important public health issue for the foreseeable future unless effective tobacco control strategies are fully implemented and sustained.69


Preventing tobacco-related cancer and lung diseases begins with educating children about the risks of initiating smoking. Healthy People 2020 leads the country in trying to develop effective and economic self-management strategies and interventions for children and families to prevent disease and improve health.

As the young and the aging continue to garner attention, teenagers are falling between the cracks of medical care. Prenatal and well child prevention programs have boosted the care given to the under-12 age group, but most physicians do not categorize teenagers as adults and may not be adequately addressing the needs of this group.

Adolescents as a group are the primary users of illicit drugs, tobacco, and alcohol and comprise the largest group with unwanted pregnancies, abortions, and sexually transmitted diseases. Preventive health care and intervention among this age group are the next targets for the Healthy People 2020 campaign.


Gender or Sex?

Although the terms gender and sex are often used interchangeably, technically, these terms are not the same. According to the Society for Women’s Health Research (SWHR),285 sex refers to our biology, or genetics (XX for women, XY for men); gender refers to social roles, behaviors, and environmental influences. Sex and gender affect health independently as well as interactively.

After almost two decades of research, we now know that these differences between the sexes and implications are significant even in terms of promotion of wellness, as well as prevention (or cure) of diseases.187 A move toward more personalized medical care in regards to the integration of sex and gender competency is now part of the IOM’s 2010 recommendations.157


Gender/Sex Bias and Gender/Sex Equity

Gender bias on the part of health care providers (whether conscious or unconscious) can affect health outcomes.273 Fortunately, the importance of gender equity in health is receiving more attention, with increasing focus on gender roles linked with health-related problems. Until the late 20th century, evidence for gender bias, usually against women, was seen in three areas: (1) the historical use of public monies to fund research predominantly in men, (2) the perpetuation of the view in medicine that the 70-kg man is the norm for representing all humans in medicine, and (3) the use of federal funds through Medicare to provide better reimbursement for conditions more prevalent in men compared with those more prevalent in women.57


The National Institutes of Health (NIH) issued guidelines in 1990 requiring the inclusion of women and minorities in all NIH-sponsored clinical research and revised these guidelines in 1994 to require analysis of clinical trial outcomes by gender. Although most clinical studies since that time have included women as study subjects, only a small percentage of research findings are analyzed by gender.315


Gender-Based Biology and Physiology


Note to Reader

Having made the distinction between gender and sex, you will still see ways in which the terms are used in the literature and at large that do not follow the definition provided above. The subtitle here, “Gender-Based Biology and Physiology,” is a good example; by the SWHR definition, these topics would not be labeled “gender”-based biology and physiology, but rather, sex-based biology and physiology.



Increasingly, research efforts are finding that the differences between men and women go far beyond the reproductive organs to affect every physiologic function and organ in the body, including the aging process. Physiologic or biologic differences between males and females are clearer now than ever before and form the basis for a new area of medicine referred to as gender-specific medicine (sometimes referred to as just gender medicine).

Gender-based biology has demonstrated major gender differences in such things as risk factors, response to medications, response to surgical procedures, and response to treatment. Striking physiologic differences exist between men and women.261 For example, women’s hearts beat faster, which is now recognized as a result of the configuration and activity of the cardiac cell membrane as they function differently between the genders. Men’s brains are larger than women’s, but women have more brain cells. Diagnostic scanning shows that different areas of the brain light up in response to an identical task between men and women.187 Age-related changes that differ in men and women are just now coming to the forefront of science.

Gender-Based Patterns of Disease

It is clear now that men and women experience different patterns of disease. Some gender differences may represent either environmental or genetic factors. Diseases with rates of occurrence that differ between men and women may reflect lifestyle or environmental differences or anatomic and hormonal differences.

Women are twice as likely as men to contract a sexually transmitted disease (STD) and 10 times more likely to contract HIV, in particular during unprotected sex with an infected partner. Women smokers are more likely to develop lung cancer than men who smoke. Women are more likely to have a second heart attack within a year of the first, and nearly one-half of men but only one-third of women survive 1 year after a heart attack.

Women constitute 80% of those who have bone loss (osteoporosis) severe enough to increase fracture risk significantly; women have higher blood alcohol levels than men after both consume the same amount; and women tend to regain consciousness after anesthesia more quickly than men.96 Additionally, the incidence of health risks to women, such as depression, anxiety, alcoholism, and eating disorders, is increasing.90,155


Men, however, face some unique health challenges. Deaths from malignant melanoma are 50% higher in men than in women, despite a 50% lower incidence of the disease in men. In general, men die an average of 5 years earlier than women, develop heart disease a decade earlier, and are more likely to participate in dangerous jobs and recreational activities. Men are two times more likely than women to die from unintentional injuries and four times more likely to die from firearm-related injuries.

Additionally, researchers are now examining whether people are more vulnerable to environmental and biologic challenges during periods of critical biochemical change than in times of relative quiescence. For example, are social, biologic, or psychologic changes that affect health influenced by hormonal fluctuations associated with puberty, premenstrual cycles, pregnancy, and menopause, compared with other periods in a woman’s life cycle?



Lifestyle Factors that Influence Health

Overview

According to the World Health Organization (WHO), the highest number of deaths are attributed to the risk factors of tobacco use, high blood pressure, high body mass index (BMI), high cholesterol, low fruit and vegetable intake, alcohol consumption, and lack of physical activity, in that order.240 More than half of deaths from the leading causes in the United States (see Table 2-1) are associated with behavioral and lifestyle factors such as diet, exercise, smoking, and substance abuse. These factors not only contribute to the number of deaths but also contribute significantly to disability and the burden of disease.

More than any other intervention, changing behavior and lifestyle could help prevent death, enhance the quality of life, and reduce the escalating costs of treating chronic illnesses. For example, although heart disease remains the number one cause of death in the U.S. adult population, the cardiac death rate has been reduced by 52% over the last 2 decades as a result of changes in diet and lifestyle.

Other risk factors in lifestyle affecting health status and health care are considered individually modifiable and include personal habits such as rest and sleep; diet, including calcium, fat, and fiber intake; level of activity and exercise (fitness); stress and coping ability; substance abuse; travel; environmental or occupational status; and high-risk sexual activity.

The gay and lesbian population comprises a diverse community with disparate health concerns. Major health issues for gay men are HIV/AIDS and other STDs, substance abuse, depression, and suicide. Gay male adolescents are two to three times more likely than their peers to attempt suicide. Some evidence suggests lesbians have higher rates of smoking, obesity, alcohol abuse, and stress than heterosexual women. The issues surrounding personal, family, and social acceptance of sexual orientation can place a significant burden on mental health and personal safety.92


This section examines selected lifestyle and behaviors that affect health and directly influence physical therapy practice. Psychologic and behavioral risk factors that influence health outcomes presented include physical activity, nutrition, tobacco use, alcohol and other drug use, stress and coping, and domestic violence. Some current theories about health behavior change that can influence effectiveness of physical therapy interventions will also be discussed.

Cultural Influences

Variations in lifestyle influencing clients’ perceptions of health care may occur as a result of cultural, religious, socioeconomic, or even age factors. Although clinical manifestations of a disease or condition are essentially the same across cultures, how a person (or family member) responds or interprets the experience can vary.

This phenomenon of response based on cultural influence is called cultural relativity—that is, behavior must be judged first in relation to the context of the culture in which it occurs. For example, some groups consider health as a function of luck (good or bad), whereas others see health problems as a punishment for bad behavior and good health as a reward for good behavior.

Cultural factors may also prevent illness. For example, people belonging to religious faiths that forbid drinking or smoking have lower cancer rates than the general population. Religious beliefs related to health must be recognized and respected. Research to study the effects of religiosity as a predictor of outcome in a variety of disorders is beginning to draw definitive conclusions about the efficacy of prayer, religious practices and activities, and philosophic orientation toward health.16,176,282 Research suggests that one of the principal reasons people are attracted to alternative medicine is that they find many of these therapies in keeping with their personal beliefs.17


Demographics by Generation

Generational differences are seen among groups such as the Matures, also known as postwar/depression-era (born from 1900 to 1946); the baby boomers (born from 1946 to 1964); the Generation X-ers (born from 1965 to 1979); the Millennials, also referred to as Generation Y (born from 1980 to 1999), Generation Z or the Digital Natives (the first generation to grow up using technology as a way to communicate, study/educate, record personal/societal history, and understand and make global connections257), and now Homelanders, the name suggested for the youngest generation (other names suggested for this group include iGen or Generation Net since they were born into the world with the Internet).

Many people born before 1946 tend to assume a passive role in their own health and in receipt of health care by accepting whatever happens to them and whatever treatment is outlined. However, baby boomers have grown up questioning authority, and their offspring are even more likely to consider themselves consumers asking for treatment rationales, seeking second opinions, and combining allopathic treatment with alternative/integrative approaches (e.g., naturopathy, aroma therapy, acupuncture, massage therapy, Reiki, BodyTalk, yoga, tai chi, qi gong).

Socioeconomic Status

The most adverse influence on health is socioeconomic status, with a higher percentage of low-socioeconomic-class members experiencing health-related problems than any other group. Adults with higher incomes tend to experience better health and can expect to live more than 3 years longer than those in the lowest income bracket.

The percentage of people in the lowest-income families reporting limitation in activity caused by chronic disease is three times that of people in the highest-income families.307 Lack of health insurance coverage and/or access to quality health care may result in delayed or postponed diagnosis and treatment of health problems.

Differences in attitudes toward health have been found to be greater between social classes than between races or ethnic groups. Ninety percent of all health care dollars is spent on extraordinary care in the last 2 to 3 years of life. This style of death-based medicine assigns the greatest financial and professional resources to treating the diseases of aging.125


The homeless have become one of the fastest growing populations in need of health care in the United States. Traditionally, the homeless consisted primarily of older, single men, often alcoholics, but now this group includes families and children who are runaways or adolescent throwaways.

Declining public assistance, a shortage of affordable rental housing, and an increase in poverty are contributing factors to the rise in homelessness. Although estimates of homeless people vary, the National Coalition for the Homeless221 reports that on any given night, 700,000 Americans are homeless and up to 2 million homeless people are reported in a year’s time. This number includes an estimated 100,000 children in the United States who are homeless; more than half are under age 5.

Adverse Childhood Experiences

Adverse experiences in childhood are linked to the development of problems later in life, including alcohol and other drug use, drug and/or tobacco addiction or addictions, obesity, fibromyalgia, or other autoimmune disorders. Children who have been exposed to four or more adverse experiences in childhood are more likely to have attempted suicide and to have had multiple sex partners, increasing their risk of STDs. Dangerous or apparently counterproductive behaviors can serve a purpose (e.g., coping mechanism, barrier against social contact).

The strong relationship between exposure to abuse or household dysfunction during childhood and multiple risk factors for several of the leading causes of death in adults is beginning to be recognized in the health care setting.12,109 Healthy People 2020 has set goals of primary prevention of adverse childhood experiences and improved treatment of exposed children to reduce self-destructive behaviors, such as smoking, among adolescents and adults. For a more complete understanding of the impact of adverse experiences in general, see Chapter 3.



SPECIAL IMPLICATIONS FOR THE THERAPIST 2-1

Variations in Lifestyle: Adapting Treatment Intervention to the Individual

In the final decades leading to the 21st century, the demographics of the United States changed rapidly, bringing with it a better understanding of the biopsychosocial-spiritual variables that affect the episode of care seen in a physical therapist’s practice, especially health care issues centered around minorities and economic variables. The physical therapist’s role in education and prevention has never been more important as we come to understand the effect individual modifying (risk) factors have on pathology and recovery. A biopsychosocial-spiritual model is essential because risk factors correlate with results, especially in chronic disease/disorders.

Cultural Awareness

Race/ethnicity, culture, and religion are important factors in an individual’s response to pain, disability, and disease. It is essential to remember that people of any culture may deal with pain, impairment, movement dysfunctions, and disability differently than expected.

The culturally sensitive health professional must screen for cultural practices, such as fasting or the use of alternative remedies; document these practices; and communicate appropriate information to other members of the team providing care for that individual. This is especially important for the client who may have a medical condition (e.g., diabetes mellitus, hypertension) that could be compromised by these practices.

The APTA is committed to ensuring equality in physical therapy services through education of physical therapy professionals. This education focuses on increasing knowledge about the inequalities that currently exist in health care and in the education of culturally competent and transnational professionals who engage in evidence-based physical therapy that eliminates racial, ethnic, geographic, and socioeconomic health disparities.10


In any setting, it is important for therapists to be aware of their own attitudes and values regarding lifestyle choices; responses to pain, illness, and disability; and health practices. It may be beneficial to adapt the individual intervention program to ethnic practices and beliefs. Health care education may be most effective if provided without trying to change the individual’s or family’s longstanding beliefs. Knowing what is needed to effectively rehabilitate an individual does not assure success unless provided within a cultural and socioeconomic framework acceptable to the individual or family.

Some cultures have a very conservative view of physical contact, requiring a modified approach to the hands-on or manual therapist. In all situations where control may be an issue, the rationale and specifics for direct intervention must be clearly communicated and acceptable to the client.

Illness, especially life-threatening illness, often results in feelings of loss of control. Control, modes of control (e.g., passive acceptance, positive yielding or acceptance, or assertive control), and the desire for control are considered important variables that may influence physiologic function and health outcomes. Balancing active and yielding control styles and matching control strategies to client control styles and preferences may lead to optimal psychosocial adjustment and quality of life in the face of life-threatening illnesses.29,42


Language barriers make health care literature unavailable to many individuals who do not speak English and who require an interpreter (often unavailable) or for whom English is a second language, especially if English is spoken but not read. Keeping an open mind, asking questions, and respecting cultural differences are other ways to improve health care quality and delivery among minority groups.

Disabilities

The Americans with Disabilities Act of 1990 was designed to eliminate discrimination against people with disabilities, including discrimination in health care services. Although the Americans with Disabilities Act has improved access, barriers still exist for many people in receiving full age-appropriate primary care services. Disabled individuals, especially disabled women age 65 and older, often do not receive appropriate primary care. The more severe the disability, the less likely a person is to receive adequate care and undergo health screening.49


The physical therapist can be instrumental in assessing the disabled person’s access to important screening and prevention services, advocate for the care of the disabled, encourage these people to become their own advocates for health care, and conduct research on people with disabilities.

Homelessness

Physical therapists are increasingly faced with addressing the needs of the homeless, who often experience frostbite, poor nutrition and hygiene, fatigue, mental illness, and a host of other minor medical problems. Many have additional secondary diagnoses (e.g., diabetes mellitus, hypertension, peripheral vascular disease, HIV, previous or present untreated orthopedic injuries) that complicate rehabilitation services. A third of the homeless clients have histories of past (and current) alcohol addiction and substance abuse.52






Physical Activity

The benefits of physical activity have been recognized since the time of Hippocrates, as evidenced by this quote attributed to Hippocrates (460–377 BC): “All parts of the body which have a function, if used in moderation and exercised in labours in which each is accustomed, become thereby healthy, well-developed and age more slowly; but if unused and left idle they become liable to disease, defective in growth, and age quickly.” The importance of physical activity is as relevant today as it was then.


Physical activity is defined as any bodily movement produced by skeletal muscles that results in an expenditure of energy.308 Physical activity is different from other lifestyle behaviors, in that all individuals have to move, although some move more and some move less. Physical activity contributes both directly and indirectly to health status and outcomes. Physical activity levels appear to contribute directly to disease mortality and morbidity, as well as indirectly by the influence of physical activity on conditions such as obesity, diabetes, and osteoporosis.


Physical fitness may be defined as “a set of attributes a person has in regards to a person’s ability to perform physical activities that require aerobic fitness, endurance, strength, or flexibility and is determined by a combination of regular activity and genetically inherited ability.”308 Physical fitness and physical activity are related since increased physical activity is required to improve physical fitness, although one can perform a modest amount of physical activity without seeing improvements in fitness.

Effects of Physical Activity on Morbidity and Mortality

Much has been learned in the last decade about the adaptability of various biologic systems and the ways that regular physical activity and exercise can influence them. Participation in regular physical activity (both aerobic and strength training) is an effective intervention modality to reduce and/or prevent a number of functional declines associated with aging and to elicit a number of favorable responses that contribute to healthy aging42 (Box 2-1).

The effect of training intensity, psychosocial variables influencing exercise, and the breadth of emotional benefit from physical activity has not been fully determined, although studies in this area are ongoing. The risks and benefits of exercise among people with disabilities are not fully known; more research is needed in this area. As people with disabilities live longer, the need for addressing long-term health issues, assessing the risk for secondary disability, and prescribing exercise from the perspective of disease prevention while reducing the risk for injury is needed.80


Other research to determine the potential links between oxidative stress and physical activity/exercise in the aging adult is ongoing. Exercise, especially when performed strenuously, is associated with increased free radical formation (see Fig. 6-2) that damages key cellular components.186 In the older adult, the benefit of exercise is influenced by sedentary lifestyle, nutritional deficiencies, and comorbidities that can all deplete the individual’s antioxidant reservoir.

Aging adults face additional problems of deconditioning or loss of balance and stability as a result of disease or illness. The most successful exercise programs take into consideration the person’s functional capacity, medical status, and personal interests. Some helpful strategies for facilitating an exercise program (whether for a specific body part or as an overall fitness program) are listed in Box 2-2.

Morbidity

Physical inactivity contributes to the incidence of some chronic diseases. According to the WHO, there is convincing evidence that physical inactivity increases the risk of obesity and type 2 diabetes. In other words, regular physical activity decreases the risk of cardiovascular disease, type 2 diabetes, obesity, and osteoporosis and decreases the risk of some types of cancers (e.g., colorectal).319




Box 2-1 BENEFITS OF REGULAR PHYSICAL ACTIVITY AND EXERCISE


Note to Reader

You can access the ACSM’s position stands on exercise for specific population groups (e.g., female athlete triad; individuals with coronary artery disease, hypertension, diabetes; healthy adults, older adults, wrestlers, etc.) at http://www.acsm.org/access-public-information/position-stands.



• Reduces/prevents functional declines associated with aging


• Maintains/improves cardiovascular function; enhances submaximal exercise performance; reduces risk for high blood pressure; decreases myocardial oxygen demand


• Aids in weight loss and weight control


• Improves the functioning of hormonal, metabolic, neurologic, respiratory, and hemodynamic systems


• Alters carbohydrate/lipid metabolism, resulting in favorable increase in high-density lipoproteins


• Strength training helps to maintain muscle mass and strength, especially in the aging group


• Reduces age-related bone loss; reduction is risk for osteoporosis


• Improves flexibility, postural stability, and balance; reduces risk of failing and associated injuries


• Psychologic benefits (e.g., lowers risk of cognitive decline and dementia, prevents and alleviates symptoms/behavior of depression and anxiety, improves self-awareness, promotes sense of well-being)


• Reduces disease risk factors for stroke, type 2 diabetes, coronary heart disease, and some forms of cancer (colon, breast)


• Improves functional capacity


• Improves immune function (excessive exercise can inhibit immune function)


• Reduces age-related insulin resistance


• Contributes to social integration


• Improves sleep pattern


Data from American College of Sports Medicine (ASCM) Position Stand: Exercise and physical activity for older adults. Med Sci Sports Ex 41:1510–1530, 2008. Available online at http://www.acsm.org/access-public-information/position-stands/position-stands. See also Garber CE. Quantity and quality of exercise for developing and maintaining cardiorespiratory, musculoskeletal, and neuromotor fitness in apparently healthy adults: guidance for prescribing exercise. Med Sci Sports Ex 43(7):1334–1359, 2011. Available online at http://journals.lww.com/acsm-msse/Fulltext/2011/07000/Quantity_and_Quality_of_Exercise_for_Developing.26.aspx.



Regular physical activity appears to modify or reverse cardiovascular disease severity in individuals with known cardiovascular disease.294 These effects include decreased risk of death from cardiovascular causes,295 decreased atherosclerotic plaque formation,93 and improved health status.238


Aerobic and resistive exercise appear to be associated with a decreased risk for type 2 diabetes, even among people at high risk for the disease.144 In one large study, the risk of type 2 diabetes decreased 6% for every increase in energy expenditure of 500 kilocalories (kcal)/week.143 In addition, moderate physical activity was shown to be as effective as one type of diabetes medication (metformin) in reducing risk of diabetes.173




Box 2-2 STRATEGIES TO FACILITATE SUCCESSFUL EXERCISE PROGRAMS

• Ask the client if he or she is currently exercising regularly (or was before illness or injury). Provide a brief description of benefits that the person could achieve from such a program.


• Stress exercise benefits of improving health rather than achieving weight loss.


• Allow the person to respond to the recommendation for an exercise program. Encourage the person to verbalize any thoughts or reactions to your suggestions.


• Determine whether the person believes that an exercise program will benefit him or her personally. Help the individual to set personal goals for exercise.


• Establish a patient/client self-charge contract and plan to monitor one’s own success


• Be aware of any cultural or philosophical beliefs the person may have regarding exercise


• If resistance to the idea of an exercise program is encountered, give the person an opportunity to list potential barriers to exercise. Ask the person to suggest ways to overcome potential barriers.


• Whenever possible, provide a written (preferably just pictures because of the potential of undisclosed illiteracy) of the proposed exercise program. Review progress and reward attempts, successes, and progression of the exercise program.


• Make it fun to foster a lifestyle approach characterized by long-term adherence.




Osteoporosis is associated with increased disability and frequency of some types of fractures. The greatest benefits to bone mineral density and the incidence of osteoporosis appear to come from resistance training.318 Exercise training programs have been found to prevent the 1% of bone loss per year observed in the lumbar spine in premenopausal and postmenopausal women.330


In regard to cancer, physical activity has an effect on some kinds of cancers.184 Physical activity decreased the risk of colon cancer for men and women by 30% to 40% and also demonstrated a risk reduction of 20% to 30% for breast cancer in physically active women.184


Since there is an association of improved health with increased physical activity, it is important to define how much physical activity is beneficial. There is debate over the optimal amount of exercise needed for health benefits, although the general agreement is that more is better. Current discussion centers on whether the volume or intensity of exercise is most important for health.103 Given that moderate exercise appears to provide significant health benefits and that vigorous exercise is difficult for individuals to achieve, public health policy has emphasized regular moderate exercise as an achievable goal for the greatest number of individuals.

The current recommendation of the U.S. Surgeon General indicates that adults gain substantial benefits from 2½ hours a week of moderate-intensity aerobic physical activity, or 1 hour 15 minutes of vigorous-intensity aerobic physical activity; each person is encouraged to accumulate 30 minutes of moderate exercise on most days of the week. Minimum increments of 10 minutes are advised. Additional wording indicates that people who are already active may benefit from more intense levels of physical activity.308 For details of key guidelines by age, see the U.S. Department of Health and Human Services Physical Activity Guidelines, available online at http://www.health.gov/paguidelines/guidelines/default.aspx.

Mortality

Physical activity patterns appear to have a direct effect on deaths. In the 1990s, activity patterns and nutrition contributed to 14% of all deaths in the United States.200 In addition, 23% of deaths from major chronic diseases were also linked to lack of physical activity.137 Increased levels of physical activity appear to reduce the relative risk of death in both men and women by 20% to 35%.197,198 In addition, increased physical activity by 1000 kcal/week or 1 metabolic equivalent (MET) of fitness is associated with a 20% decrease in mortality, at least among women.158,185


Physical fitness appears to confer a greater benefit than physical activity alone. A clear relationship between fitness and all-cause mortality and deaths from cardiovascular disease has been established.96 These studies demonstrate that death rates are highest in the lowest quartile of fitness. The greatest improvement in mortality occurs between the lowest and next lowest category of fitness, suggesting there is a graded effect of improved fitness on mortality. This is consistent with other research that demonstrates that small improvements in fitness are associated with significant reduction in risk of cardiovascular events and death.319



Occupational Versus Leisure-Time Physical Activity

Early investigation of the role of physical activity in mortality compared people in sedentary versus physically active occupations.212 Much of the literature, including the Surgeon General’s report, has investigated leisure-time physical activity.308 Taking the evidence together, it appears that the overall volume and intensity of physical activity are most important, whether at work or during leisure time. However, there may be additional effects of strenuous work on health status or musculoskeletal pathology. For example, self-reported health was lower in people with active and strenuous jobs.242


In a study of industrial workers over a 28-year period of time, vigorous leisure-time activity was associated with low risk of poor physical function, but strenuous work activity increased the risk of poor physical function.186 In addition, low levels of physical activity were associated with higher rates of low back pain.146 Future investigations may clarify the various effects of leisure versus occupational physical activity.

Aerobic Capacity Versus Musculoskeletal Fitness

Physical activity, regardless of aerobic capacity level, appears to provide health benefits. Musculoskeletal performance is increasingly linked to improved physical function and prevents or modifies disability.211 Many ADLs require more musculoskeletal performance and rely less on aerobic capacity.319 Furthermore, a decline in physical performance, defined by activities such as rising from a chair and climbing stairs, is associated with dependence in ADLs and assisted living placement.135


Prevalence of Physical Activity Behaviors

Two behavioral strategies for reducing the risk for chronic disease have been identified: (1) consuming fruits and vegetables five or more times per day and (2) engaging in regular physical activity. Despite the importance of physical activity, only a minority of Americans are meeting physical activity guidelines.

Data for the prevalence of physical activity behaviors are available from a variety of population surveys. One common source of information is the Behavioral Risk Factor Surveillance System,62 a population-based, random digit–dialed telephone survey of the U.S. population older than age 18 years conducted by the CDC.208 Information regarding health risk behaviors, clinical preventive health practices, and health care access, primarily related to chronic disease and injury, is obtained from a representative sample of adults in each state.208 Respondents are asked to recall the overall frequency and time spent in a variety of leisure time activities, as well as in moderate and vigorous physical activity.

The current Behavioral Risk Factor Surveillance System indicates that less than half (48%) of U.S. adults meet the physical activity guidelines; less than 30% of high school students get at least 60 minutes of daily physical activity. Rates of activity and inactivity vary across states and regions: for example, individuals living in the South are less physically active than any other region. Adults with higher education and socioeconomic status are more likely to remain physically active.63


There are differences in physical activity and nutrition reported by ethnicity. Among men, engaging in regular physical activity was significantly less common for non-Hispanic blacks, Hispanics, and Asian/Pacific Islanders than for non-Hispanic whites. Among women, regular physical activity was significantly lower among non-Hispanic blacks and Hispanics than among non-Hispanic whites.63


Compared with non-Hispanic white men, the combined prevalence for eating fruits and vegetables five or more times per day and engaging in regular physical activity was significantly higher for men of multiple/other races. Among women, the combined prevalence of eating fruits and vegetables five or more times per day and engaging in regular physical activity was significantly lower for non-Hispanic blacks and Hispanics than for non-Hispanic whites.133


There is also great concern about children’s activity levels. Based on the study Youth Risk Behavior Surveillance System conducted in 2010, most children and youth are not meeting current physical activity guidelines. About 15% of children reported no recent physical activity of any intensity during leisure time. Inactivity is higher in girls than in boys and in black girls than in white girls.

Approximately 25% of youth reported no vigorous physical activity; however, 25% also reported walking or biking nearly every day (equivalent to light or moderate activity). Participation in physical activity decreases significantly as age or grade in school increases. Additionally, the Youth Risk Behavior Surveillance System reports that one-third of all students in grades 9 to 12 did not meet national guidelines for physical activity in 2010; only 31% attended physical education class daily.71


Regular physical activity is beneficial in improving both physical and mental health outcomes. There is evidence that physical activity decreases blood pressure, improves lipid profile by decreasing triglycerides and total cholesterol while increasing high-density lipoprotein, improves insulin sensitivity, and enhances endothelial function, all of which contribute to decreasing cardiovascular risk.228 Regular physical activity helps build and maintain healthy bones and muscles. In addition, regular physical activity is associated with an increased sense of well-being, can modify the symptoms of depression, and increase self-efficacy (the ability or confidence of a person to implement an effective behavior).71


Interventions for Increasing Physical Activity

Given the benefits of physical activity, it is helpful to know what type of interventions are successful in changing health behaviors, including increasing physical activity. There are a variety of strategies used to encourage physical activity, including self-directed behavior, exercise referral schemes,247 supervised programs, online interventions,102 specific reminders (including electronically generated), or combined approaches. However, it is difficult to compare the success of interventions since they are so varied.245,246


A review of physical activity interventions examined randomized controlled trials for different interventions for community-living adults with a 6-month follow-up and no more than 20% participant loss over the time period.149 In this study, all types of interventions were successful at increasing physical activity levels, including individual and positive encouragement and group or individual exercise programs.149 This implies that all medical practitioners, including physical therapists, should encourage individuals to exercise. Cardiopulmonary fitness also improved in people who exercised, as compared to controls. However, few studies were able to demonstrate success for individuals in achieving a predetermined amount of physical activity.194


The interventions that appear to improve physical activity the most include physician advice; counseling from a health educator on action planning and follow-up phone calls, emails, monitoring cards; and a pedometer.149 Adding weekly classes on skills for increasing physical activity and educational materials appears to help women achieve higher fitness goals, although these additions do not significantly influence men.337 Success appears to increase with ongoing support in which there are four or more contacts among exercise participants and staff.149



SPECIAL IMPLICATIONS FOR THE THERAPIST 2-2

Physical Activity

Promoting Physical Activity

Healthful exercise and eating behaviors have been shown unequivocally to reduce the risk for health compromise and chronic disease. Physical therapists are in an ideal position to promote healthy behaviors and reduce the risk of chronic disease in all individuals by including each of the following steps.

• Assess physical activity along with other health indicators and risk factors such as smoking, heart disease, and hypertension


• Work with other public health groups to address the importance of increasing physical activity


• Recommend physical activity as part of a physical therapy plan of care


Physical Activity Recommendations305



Note to Reader

For full details of Physical Activity Guidelines for Americans by age group (life stage) with a review of the strength of the scientific evidence, go to http://www.health.gov/paguidelines/guidelines/default.aspx. These are general guidelines and provide a starting point to help people of all ages engage in more physical activity. The complete publication can be accessed at http://journals.lww.com/acsm-msse/Fulltext/2011/07000/Quantity_and_Quality_of_Exercise_for_Developing.26.aspx


There are additional health benefits from increasing activity levels beyond these initial guidelines. The physical therapist’s understanding of pathophysiology and ability to consider patient/client goals and individual factors (age, general health, lifestyle, comorbidities) positions us as the health professional best suited to prescribe exercise programs for all ages and all groups (e.g., pregnant or postpartum women, individuals with disabilities, athletes, centenarians, individuals with chronic conditions, and so on).



• Accumulating 30 minutes of daily physical activity for adults and 60 minutes daily for children and adolescents (ages 6–17) has been shown to have health benefits; however, the minimum amount of time to be spent in physical activity is 10 minutes. Most of this time should be either moderate- or vigorous-intensity aerobic activity.


• Adults are advised to complete a total of 2½ hours of moderate-intensity physical activity each week or 75 minutes (1 hour 15 minutes)/week of vigorous-intensity aerobic physical activity.


• Moderate exercise is defined as reaching a certain threshold of energy expenditure. Energy expenditure estimated in METs gives a guideline for energy expenditure. By definition, 1 MET is equivalent to the amount of oxygen consumed at rest, averaged at 3.5 mL/kg–1/min–1. Moderate activity ranges from 3 to 6 METs, or 10.5 to 21.0 mL of oxygen consumed for each kilogram of body weight per minute. This leads to approximately 100 calories burned for 30 minutes of exercise in an individual who weighs 150 lb.


• Muscle- and bone-strengthening exercises should be performed at least 3 days a week for children and teens and a minimum of twice a week (more often is preferable) for adults of all ages.


• Older adults should do exercises that maintain or improve balance.


• How can physical therapists estimate energy expenditure?



Table 2-2 provides some estimates of energy expenditure for the average person that can be used in physical therapy settings.






Table 2-2

Estimates of Energy Expenditure



	METs
	Oxygen consumption
	Kcal/min
	Kcal for 30-min exercise
	Walk speed




	3
	10.5 mL/kg–1/min–1

	3.5
	100
	2.6 mph



	4
	14 mL/kg–1/min–1

	4.5
	135
	3.9



	5
	17.5 mL/kg–1/min–1

	5.75
	175
	3.0 mph 4.2% grade



	6
	21 mL/kg–1/min–1

	7
	210
	3.0 mph 9.2% grade






[image: image]


METs, Metabolic equivalents; Kcal/min, kilocalories per minute; mph, miles per hour.






Nutrition

Nutrition is a modifiable risk factor for chronic disease; there is increased evidence that diet has significant effects (positive or negative) on health. Studies by the WHO indicate that diet has an important role in preventing and controlling both morbidity and mortality.332 The chronic diseases most influenced by diet and creating the greatest cost in deaths or disability include obesity, diabetes, cardio- and/or cerebrovascular disease, cancer, and osteoporosis.

The National Cholesterol Education Program and the American Cancer Society both emphasize lifestyle modifications that include diet and physical activity to reduce disease risk. Diets high in fruits and vegetables combined with participation in regular physical activity are associated with a lower risk for all individuals, especially those whose health is at risk from lifestyle factors and individuals with chronic diseases and conditions.32,228 These are also two of the strategies implemented by states participating in the CDC Nutrition and Physical Activity Program to Prevent Obesity and Other Chronic Diseases.178


Significant changes have occurred in the world food economy with profound effects on diets and lifestyles. These shifting dietary patterns include increased consumption of energy-dense foods high in saturated fat and low in unprocessed carbohydrates at the same time there has been a decline in energy expenditure associated with a sedentary lifestyle and ageing population.333 Nutritional patterns indicate that in industrialized countries, energy intake averages 3380 kcal per capita per day, with a large increase (26%) from 1969 to 1999 in energy supplied by animal fat. North America remains above the recommended average of fat-to-energy ratio defined as the percentage of energy derived from fat in the total number of calories supplied, as well as above the recommended amount of saturated fat per total calories (10%).334


Obesity

Definition and Measurement

Obesity is defined as an excessive accumulation of fat in the body that contributes to numerous chronic diseases as well as early mortality and morbidity. Bariatrics is the branch of medicine concerned with the management of obesity.286


Prior to the development of the Clinical Guidelines on the Identification, Evaluation and Treatment of Overweight and Obesity in Adults: The Evidence Report,224 measures used to determine weight status varied (e.g., weight–height tables, skinfold measurements, 20% higher than normal weight).

Currently, most studies use one of three commonly accepted measures to define obesity in adults: BMI, waist circumference, and waist-to-hip ratio. All of these measures are clinically feasible to administer and have been shown to relate to health risk. Ranges of BMI, calculated as a ratio of height to weight, are used to categorize body weight status and health risk (Table 2-3).

The National Institutes of Health223 clinical guidelines and the WHO336 define overweight as a BMI equal to or greater than 25 kg/m2. Obesity, defined as a BMI equal to or greater than 30 kg/m2, is further divided into three classes. A BMI greater than or equal to 25 kg/m2 is associated with increased risk for premature death and disability. As one progresses to a higher class of obesity, health risk and morbidity increase.120 The term morbid obesity has been used by some authors to refer to a BMI greater than 40 kg/m2.159 BMI varies with age and sex in children and adolescents, necessitating the CDC to develop BMI guidelines that uniquely account for growth using weight and height. BMIs greater than or equal to the 85th and less than or equal to the 95th percentile signify a risk for being overweight; BMI greater than or equal to the 95th percentile signifies risk for being obese. Regardless of the person’s age, gender, or socioeconomic status, all medical practitioners should track weight and height regularly and address any concerns or weight-related risks with their patients/clients.

Waist circumference is used to determine an individual’s measure of abdominal fat and to further elucidate disease risk. The presence of excess fat in the abdomen is a predictor of cardiovascular risk factors and disease.311 Waist circumference provides an independent prediction of risk beyond what BMI alone can provide. However, once waist circumference is beyond the level predictive of high risk, the values lose their predictive power. Waist-to-hip ratio is also used as an indicator or measure of obesity and the risk of developing serious health conditions. Waist-to-hip ratio shows a graded and highly significant association with myocardial infarction risk worldwide (85% or higher ratio for women and 90% or higher for men increases the risk).88,192 Redefinition of obesity based on waist-to-hip ratio instead of BMI has been suggested. The waist-to-hip method increases the estimate of myocardial infarction attributable to obesity in most ethnic groups.341 Of the three measures, only the waist-to-hip ratio takes into account the differences in body conformation and distribution of adiposity in the trunk and extremities (“apple vs. pear” shape).


Table 2-3

Body Mass Index to Determine Obesity Classification



	NHLBI Terminology
	Body Mass Index (BMI) Range (kg/m2)
	WHO Classification




	Underweight∗

	<18.5
	Underweight



	Normal
	18.5–24.9
	Normal



	Overweight
	25.0–29.9
	Preobese



	Obesity Class 1
	30.0–34.9
	Obese Class 1



	Obesity Class 2
	35.0–39.9
	Obese Class 2



	Obesity Class 3
	≥40.0
	Obese Class 3





NHLBI, National Heart, Lung, and Blood Institute.

∗ BMI less than 17.5 is classified as anorexic.





New strategies for measurement are being considered as researchers and practitioners seek the best measures for describing the extent of the obese condition and its relationship to health risk. For example, the Body Adiposity Index (BAI), a relationship between hip circumference and height, has been proposed as a clinically feasible strategy for measuring percentage body fat. Thus far, however, the BAI measure is still being studied for its accuracy and ability to predict health risk.33 Although BMI may not accurately reflect individual variations in fat-free mass, this measure is currently the most common measure of obesity and is an internationally accepted and understood definition of the condition. Regardless of the measure used, obesity is a condition that is inherently risky for health and longevity, especially if the distribution of such fat is in and around the abdomen (see Fig. 11-8).341


See further discussion of the diagnostic relevance of measures of obesity under “Diagnosis” later in this topic.

Incidence and Prevalence

Obesity is now regarded as a pandemic (affecting all people globally),266 with implications for 300 million people across the world. 10,175 Obesity has begun to replace other known causes of mortality (e.g., undernutrition and infectious diseases) as the most significant contributor to ill health. It is second only to cigarette smoking as a leading cause of preventable death in the United States and contributes to 500,000 deaths annually; out of these deaths, the CDC reports that 30,000 are premature deaths. In the United States, it is estimated that 65% of adults can be categorized as overweight or obese.171


The prevalence of obesity among adults continues to increase43,64 From 1980 to 2002, obesity doubled in adults and overweight prevalence tripled in children and adolescents.64 Rates of obesity have been expected to increase more quickly than overweight, resulting in a predicted prevalence in the United States by 2015 of 40% for men and 45% for women.314


Other countries’ estimates of future obesity prevalence and health-related concerns are similarly troublesome. For example, in Australia, estimates of weight gain project the prevalence of adult obesity to rise by 65% if the rate of change occurring between 2000 and 2005 continues. Further, the impact on longevity of both men and women who are obese will be a loss of life expectancy of 43.3 years and 42.2 years, respectively, in comparison to normal-weight individuals.317 Thus, obesity is a worldwide concern with a significant impact on life and health.

This growth in the percentage of people who are now overweight or obese is occurring across all age groups and is of significant concern in both pediatric and geriatric populations. The disease burden created by obesity is not felt equally across all populations; disparity exists across race, gender, age, socioeconomic status, and education level.114,328 Also of concern is the medical cost associated with obesity in the United States, estimated to be at least $147 billion and 37% more than for adults who are not obese.111


The U.S. Department of Health and Human Services (DHHS) reports that nearly one out of every five children 6 to 11 years old is obese, with prevalence rates being slightly lower for children 2 to 5 years (10.4%) and for adolescents 12 to 29 years of age (18.1%).234 Of great concern is the 147% increase in obesity rates that occurred from 1971 to 1994 among children ages 6 to 1142 because of the socioeconomic disparities associated with these rates.235 The increase in numbers of people who are obese is paralleled by a considerable reduction in daily energy expenditure and physical activity that leads to a decrease in aerobic capacity and deficiencies in the ability to perform physical activities.65,200,225,299


Existing evidence indicates that physical inactivity is strongly associated with body weight gain and that participation in purposeful and regular exercise and maintenance of a physically active lifestyle can be effective in maintaining a healthy body weight.48,74,80,121,233,327 Although sedentary lifestyles have not been shown to be the cause of obesity, sedentary behavior (i.e., muscular inactivity) has been linked to metabolic risks,94 and the risk of becoming sedentary increases with BMI.214 Research has confirmed the importance of physical activity to maintain weight loss, especially if exercise commitment reached or exceeded 200 minutes per week.160,164 Prescribing regimens to meet this criterion is definitely in the scope of practice for physical therapists.

Etiologic and Risk Factors

The development of obesity depends on an imbalance between energy intake and energy expenditure, with more energy consumed than is expended. Inactivity and an energy-dense diet (i.e., highly processed and refined foods without fiber) are known contributors for weight gain. Environmental factors (including lack of access to full-service grocery stores, increasing costs of healthy foods and the lower cost of unhealthy foods, and lack of access to safe places to play and exercise) all contribute to the increase in obesity rates by inhibiting or preventing healthy eating and active living behaviors.171


Absolute reasons why energy imbalance leads to obesity remain to be determined. However, several factors associated with the development of the energy imbalance and that may lead to excessive fat deposition and obesity are listed in Box 2-3. In addition, the failure of aging people to adjust food intake in response to lowered metabolism and diminished activity, and weight cycling with fluctuations of body weight produced by repeated cycles of weight loss and gain appear to contribute to the inability to lose weight on a long-term basis.



Box 2-3 RISK FACTORS FOR OBESITY

• Sedentary lifestyle


• High glycemic diet∗



• Underlying illness (e.g., hypothyroidism, polycystic ovary syndrome)


• Genetic disorder (Prader-Willi syndrome)


• Genetic, familial, or biologic factors



• Medications (e.g., increased appetite or food cravings associated with prescription medications)

    Corticosteroids (see Box 5-5)

    Antidepressants

    Antihypertensives

    Anticonvulsants

    Diabetes medications (short acting insulin)



• Environmental or psychosocial/behavioral factors (e.g., history of sexual abuse, socioeconomic status, eating disorders, lack of sleep, stressful lifestyle, smoking cessation)





∗ High glycemic diet refers to foods that are high in sugar, salt, and fats with little or no nutritional value because of the absence of vitamin, mineral or fiber content.






Medication-induced weight gain also may occur as a result of increased appetite, episodes of hypoglycemia, or water retention. Other drugs, such as corticosteroids, make the body less able to absorb blood glucose, leading to increased fat deposits in the trunk. Antihypertensive medications, such as beta-blockers, may produce fatigue or shortness of breath, leading to reduced activity levels and increased weight gain.

A growing body of evidence suggests that some forms of obesity may result from biochemical defects rather than just consumption of excess calories.167,326 After a 40-year search, scientists originally found three genes linked to obesity (ob, neuropeptide Y [Npy], and the Beacon gene). Npy and the Beacon gene produce a protein that stimulates the appetite, whereas the ob gene produces a protein (leptin) that switches off the appetite. In some obese people, the body does not respond to leptin; in others, the Beacon gene is working in overdrive, producing too much appetite-stimulating protein.79


Despite the new discoveries of single-gene mutations resulting in obesity, most cases of obesity are more likely the result of subtle interactions of several related genes with environmental factors that favor the net deposition of calories as fat resulting in obesity. The increasing rates of obesity cannot be exclusively explained by changes in the gene pool, although genetic variants that were previously silent may now be triggered by the high availability of energy- and fat-dense foods and by the increasingly sedentary lifestyle of modern societies.199


Pathogenesis

The mechanisms proposed to explain the development or effects of obesity on the human body target neurologic, metabolic, and energy regulation systems.

Accumulating evidence indicates that obesity is a central nervous system–mediated neuroendocrine dysfunction. Because the central nervous system plays a key role in the regulation of food intake and energy balance, one explanation may be that either spontaneous genetic mutations or targeted gene deletions that impair central nervous system signaling cause disrupted food intake and body-weight control.31 Researchers are studying the highly complex process of signaling molecules involved in the regulation of food intake and how inherited or acquired defects in the function of these hormonal and neuropeptide signaling pathways contribute to obesity.279,331


Another explanation involves the neuroendocrine system and suggests that hormonal dysfunction affecting the hypothalamic–pituitary–adrenal (HPA) axis results in a complex series of events. Stress stimulates daily, periodic elevations of cortisol secretion and results in impaired cortisol secretion, prolonged stimulation of the sympathetic nervous system, and subsequent hypothalamic arousal. The net effects of this neuroendocrine–endocrine cascade are poorly regulated cortisol secretion, insulin resistance, elevated blood pressure, and visceral accumulation of body fat (central obesity).40 The result can be a collection of metabolic risk factors, referred to as the metabolic syndrome, which includes abdominal obesity, atherogenic dyslipidemia, elevated blood pressure, insulin resistance, and prothrombotic and proinflammatory state of the blood (see “Metabolic Syndrome” in Chapter 11).


Energy regulation also has been a target for explaining the mechanism(s) of obesity. In this case, the sodium (Na+)/potassium (K+)/adenosine triphosphatase (ATPase) pump is thought to play a major role in the development of obesity. This enzyme pump transports sodium out of the cell and potassium into the cell at the expense of cellular energy in the form of adenosine triphosphate (ATP). Obese people are thought to have fewer ATPase pumps than the non-obese; the obese person uses less energy and expends fewer calories, keeping a state of equilibrium within the body.

The adipose cell theory postulates that some people inherently have an excessive number of fat cells (adipocytes), and the size of the fat cells is increased. Similarly, the lipoprotein lipase theory suggests that the enzyme lipoprotein lipase, which helps fat to be deposited in adipocytes, is elevated in obese persons, and weight reduction stimulates even more production of the enzyme, causing fat cells to return to their hypertrophic size.

More recently, researchers have proposed the theory that for some people, obesity is the result of intestinal microorganisms. The microbial theory of obesity suggests a biologic cause of weight gain from an altered level of bacterial intestinal microbes called gut microflora.19,188 Gut microbes contribute to body weight regulation through an effect on the metabolic and immune system of each individual resulting in an improved ability to extract and store energy from ingested food.189,274


In recent years, viral infections have been recognized as a possible cause of obesity, along with the traditionally recognized causes. A human virus adenovirus-36 (Ad-36) has been recognized as a potential cause of obesity (referred to as infectoobesity). This virus is known to increase the replication, differentiation, lipid accumulation, and insulin sensitivity in fat cells and reduce those cells’ leptin secretion and expression (gene that switches off appetite).312




Box 2-4 COMPLICATIONS ASSOCIATED WITH OBESITY

• Metabolic syndrome


• Type 2 diabetes mellitus


• Liver diseases


• Osteoarthritis


• Sleep apnea


• Atherosclerosis; hypertension; cardiovascular diseases


• Stroke


• Asthma


• Cancer


• Menstrual disorders and infertility


• Lymphedema


• Impaired mobility


• Gallbladder disease


• Psychologic disturbances such as irritability, loneliness, depression, binge eating, and tension


• Premature death


Data from Deusinger SS et al: The obesity epidemic: health consequences and implications for physical therapy. PT Magazine 12(6):82–104, June 2004.



Linked to the regulation of leptin, there is some evidence that people who sleep less, weigh more. Chronic sleep deprivation defined as sleeping only 4–5 hours/24-hour cycle alters levels of the appetite-regulating hormones leptin and ghrelin, leading to increased appetite. Weight gain may occur as a result of increased wake time, altered appetite, and the resultant fatigue, which makes exercise more difficult.244


Clinical Manifestations

Regardless of the mechanisms of the condition, the outward signs and symptoms of obesity are readily observable (excess body fat). However, the effects and complications of obesity are less easily identified at onset.

Obesity is associated with significant increases in both morbidity and mortality from many conditions (Box 2-4) and is associated with three leading causes of death: cardiovascular disease, cancer, and diabetes mellitus. The roles of obesity in inflammation, fat (adipose tissue) as an endocrine gland, and the relationship of obesity and fat accumulation to cancer are discussed in Chapters 9 and 11.

Diabetes Mellitus

Type 2 diabetes mellitus is often associated with obesity. Excessive food intake, with or without physical inactivity, stimulates hyperinsulinemia. Through a negative-feedback mechanism, excessive insulin levels decrease the number of insulin receptor sites on adipose cells. The decrease in insulin receptor sites decreases the amount of glucose that can enter the cells. This promotes high blood levels of glucose. The excess glucose is stored as glycogen in the liver or as triglycerides in adipose cells, thereby enhancing hypertrophy and hyperplasia of fat cells in the already obese person. Weight reduction can reverse this process.

Asthma

Rising asthma rates and poor management of the disease are increasingly linked to obesity.45,55 The mechanism for the causality is thought to be related to an inability of the person to take deep breaths, which leads to more reactive airways and, if severe enough, asthma. Research is mixed as to whether the link between obesity and asthma is the same for women and men. One study concluded that independent of age, women with a BMI greater than or equal to 30 kg/m2 were about twice as likely to develop asthma as women of a normal weight.73


Functional Impairments

Obesity also is associated with significant functional deficits or problems that lead to functional impairments. Shortness of breath; fatigue; ADL limitations274; increased risk for falls81; and an increased incidence of hip, knee, and back pain in those who are obese14 are potential problems. Given a strong association between obesity and osteoarthritis (OA) of the knee, the risk for dysfunction in functional activities, such as walking and stair climbing, has been investigated.77,206 Weight loss has been shown both to reduce the risk of OA and to improve function in the face of this condition.206


Both perceptions and observed measures of functional limitations have been tested and found to be associated with difficulty of accomplishing daily tasks related to housework and self-care.181,182 Thus the clinical manifestations of obesity have broad implications for numerous body systems and health dimensions.

Lower Extremity Lymphedema

Obesity may be a cause of lower extremity lymphedema. Individuals with a BMI greater than 59 have been documented with lymphedema. It has been hypothesized that this may be the threshold above which lymphatic flow becomes impaired.134 The mechanism for this relationship between BMI and lymphedema has not been established. Lymphatic vessels may be compressed or inflamed, resulting in impaired lymph flow, or alternately, elevated production of lymph from the enlarged limb may overwhelm the lymph system’s capacity to move/remove fluid.134


Complications with Pregnancy

Obesity in pregnancy is of concern and affects maternal–fetal outcomes. Women who are obese face high risk of developing health problems during their prenatal and postnatal periods, increased risk of spontaneous abortions and still births,86 gestational diabetes mellitus,124 pregnancy induced hypertension,1,124 development of deep venous thrombosis,86 and prolonged pregnancy and labor.338 Risks to the fetus include birth defects,162 macrosomia (birthweight more than 4000 g [9 lb]),86 and shoulder dystocia142 during birth; in addition, there is a higher risk of developing childhood obesity and glucose intolerance in adulthood.142


Other Complications

Other complications may include nephrotic syndrome and renal vein thrombosis; other thromboembolic disorders; digestive tract diseases, such as gallstones and reflux esophagitis; asthma; obstructive sleep apnea; carpal tunnel syndrome; subfertility- and pregnancy-related issues in women; and subsequent pulmonary compromise with decreased gas exchange, vital capacity, and expiratory volume. As discussed, dietary patterns, portion control, and energy-dense choices in combination with physical inactivity contribute to obesity and metabolic consequences.


Medical Management

Prevention

Preventing obesity from occurring or worsening is an important part of achieving a healthier population. Prevention includes maintenance of healthy weight, maintenance of weight loss, and prevention of weight gain. Identifying risk factors that can lead to obesity or cause related health problems and learning strategies toward achieving a healthy weight are the keys to successful prevention.9 The CDC has recommended 24 strategies and appropriate measurements to help communities create environments that promote good nutrition and physical activity (available at http://www.cdc.gov/mmwr/preview/mmwrhtml/rr5807a1.htm?s_cid=rr5807a1_e). These strategies confirm the importance of a multidimensional approach to the causes and solutions for the obesity epidemic.

Physical therapists’ scope of practice includes an imperative for involvement in all levels of prevention (primary, secondary, tertiary) of this important health risk. Physical therapists have been traditionally comfortable with tertiary prevention, which aims to limit the sequelae of chronic health conditions, and actively involved with secondary prevention, which focuses on reducing the severity or duration of existing conditions. Providing primary prevention services is a contemporary expectation that involves vigilance about health risk and promotion of lifestyle strategies that reduce risk and impart health. With regard to obesity, primary prevention would be aimed at achieving appropriate energy balance to avoid weight gain in the first place—especially during biological or personal stages of life (e.g., puberty) shown to be related to potentially unhealthy weight gain.

Diagnosis

Physical examination should be directed at determining the presence and distribution of body fat by measuring height, weight, body circumference (extremity and waist), and nutritional status. In addition, the presence of associated causes of obesity should be investigated.

Abdominal (visceral) fat is metabolically active. Measurement of abdominal circumference is needed to identify the distribution of body fat and to determine the risks associated with increased waist circumference. Waist circumferences that are higher than 40 inches for men and 35 inches for women increase the risk for premature death and disability as a consequence of overweight or obesity. Waist circumference is the best predictor of visceral (intraabdominal) fat and total fat. The most clinically telling physical sign of serious underlying disease is increased waist circumference, which is linked to insulin resistance, hypertension, dyslipidemia, type 2 diabetes, coronary heart disease, sleep apnea, and gallbladder disease.139


Although BMI and waist circumference measurements are the most clinically feasible methods to identify clients who are overweight or obese, additional methods may be used to measure subcutaneous fat or body composition.97 Methods that are known for accuracy but often only used in research settings include hydrostatic weighing and dual-energy x-ray absorptiometry.51,177


Additional methods that require less expensive equipment include the use of skinfold measurement calipers and the measurement of bioelectrical impedance. Skinfold measurements using calipers (the pinch test) are performed in several locations on the body (e.g., midbiceps, midtriceps, and subscapular areas). Measurements greater than 1 inch are thought to indicate excessive body fat. Interobserver variability may be high with skinfold measurement, thus raising questions about the accuracy of this method of assessing obesity.193 Any use of skinfold measures should include consideration of adiposity distribution and height.

Another way to measure obesity is through bioelectrical impedance analysis (BIA). BIA measures the impedance or resistance to an electrical signal that is circulated through the body. A person who has more fat mass will have larger impedance because there will be more resistance to the electrical signal traveling through the body since fat mass contains less water. BIA measures have been shown to be reliable and valid; however, variability among individuals can be high, and inaccuracy can occur in situations of altered hydration status and extreme obesity in those being measured.30,151 BIA has not been shown to be superior to BMI as a predictor of overall adiposity in a general population.324 Although inexpensive BIA machines are in common use, they typically lack reliability. It is anticipated that the measurement of body composition will become more reliable and accurate as technology improves.

All of these measures can provide a baseline measurement for relative fat mass and can be used to monitor progress of body composition as people advance through a weight loss program. BIA is commonly used in community health clubs and health fairs.

Treatment

Both physical activity and nutrition are important in addressing obesity. Physical activity and nutrition are modifiable factors that respond similarly to the same interventions. To maintain a healthy weight, it is important to keep energy expenditure at or above energy intake. This can be accomplished by decreasing caloric intake, increasing exercise energy expenditure, or both.

Weight Loss

Weight loss is regarded as a major aspect of treatment for the person who is obese. Although the amount of weight loss necessary may be individual, 10% loss in body weight is regarded as a standard that improves health. The National Weight Control Registry (www.nwcr.ws/) reports that weight loss and maintenance of the weight loss are best accomplished if individuals participate in regular intensive exercise, attend support groups, restrict the amount and kinds of food eaten, and weigh themselves often.

A multidisciplinary approach with emphasis on weight loss and maintenance of that loss is appropriate for anyone with a BMI of 30 and above and for those people with a BMI in the 25 to 29 range who have associated health problems. Such a treatment program includes moderate calorie intake, behavior modification, exercise, and social support. The same recommendations are appropriate for individuals who have not yet become overweight but are at risk for the condition because of genetics, personal habits, or environment.

Medications

Medications for obesity are widely available over the counter and by prescription. The use of pharmacologic agents to calm cravings, inhibit appetite, reduce fat absorption, and increase metabolic rate is highly controversial and provides at best only a short-term benefit. Drug therapy is thought to work best when it is part of an overall program aimed at lifestyle change involving dietary changes, exercise, and behavior modification.317,322 To be effective, drug treatment for obesity should be continued indefinitely, much like treatment for any chronic condition.8,105,322 Researchers continue to look for drugs that can prevent or alter the physiology of obesity.

Surgery

Surgical treatment, referred to as bariatric surgery, may be considered for some obese people if serious attempts to lose weight have failed, if BMI is greater than 40 kg/m2 with or without comorbidities, or if there is a BMI of 35 kg/m2 with significant health-related comorbidities8,105,227,290,322 and complications of obesity that are life-threatening. Surgical approaches rely on reconfiguring or redirecting the gastrointestinal system through bariatric weight loss surgery (e.g., Roux-en-Y gastric bypass, laparoscopic adjustable gastric banding, vertical banded gastroplasty). Bariatric surgery has been shown to provide the greatest degree of sustained weight loss in people with morbid obesity.190 Other benefits and complications of bariatric surgery are listed in Table 2-4.

Laparoscopic Roux-en-Y gastric bypass has been referred to as the “gold standard” operation for surgical control of obesity. It is effective in achieving weight loss, improving comorbidities and quality of life, and reducing recovery time and perioperative complications.277 This procedure is safe and effective and decreases overall costs.227


Evidence supports this shift in surgical approach for individuals having laparoscopic surgery based on studies demonstrating improved SF-36 scores,2,127,226,290 decreased recovery times,2,226 earlier return to work,226 less postoperative pain,226,277 and comparable amounts of weight loss.89,226



Table 2-4

Potential Benefits and Complications of Bariatric Surgery



	Potential Benefits
	Potential Complications



	Weight loss
Improved serum lipids
Remission of type 2 diabetes∗
Decreased blood pressure
Improved or resolved comorbidities:• Diabetes mellitus

• Improved or resolved sleep apnea

• Reduced hypertension


Reduced venous stasis
Decreased joint pain
Improved quality of life
Overall improved function
Improved quality of life
	Nephrolithiasis
Hepatic failure
Cholelithiasis
Malnutrition; vitamin and mineral deficiencies
Reflux
Small bowel obstruction (SBO)
Hemorrhage
Iron-deficiency anemia
Gastric prolapse
Postoperative bleeding
Atelectasis; pneumonia
Death





[image: image]


American Society for Metabolic and Bariatric Surgery: Benefits and complications of bariatric surgery. Available online at http://asmbs.org/.

∗ After gastric bypass, more than 80% of diabetics cease to be diabetic; essentially 100% of prediabetics are spared from developing the disease in the first place. Individuals with type 2 diabetes treated with gastric bypass are reportedly more successful at keeping diabetes in remission. (Mingrone G: Bariatric surgery versus conventional medical therapy for type 2 diabetes. N Engl J Med March 26, 2012. Epub ahead of print; Schauer PR: Bariatric surgery versus intensive medical therapy in obese patients with diabetes. N Engl J Med 366(17):1567–1576, 2012.)

Courtesy Tamara L. Burlis, PT, DPT, CCS, Washington University Program in Physical Therapy, St. Louis, MO. Used with permission, 2012. Data compiled from a variety of published studies.




Behavioral and Lifestyle Changes

The relationship(s) between biologic and behavioral factors influencing obesity is not yet completely understood. However, regardless of the medical and surgical treatments available to treat obesity, behavioral change in the frequency and type of eating and exercise habits remains the foundation of both prevention and intervention.316


Behavior in both prevention and treatment is influenced by what options are available (e.g., vending machines, safe parks in which to walk), how and to whom health information is portrayed (e.g., media vs. health practitioner), and what type of support is given to individuals who seek and/or need to make a change.165


Practitioners require knowledge of what motivates change, how behavioral change occurs, what resources are needed to make change, and strategies useful for promoting change. Across the theoretic foundations guiding this knowledge, the combined merits of providing accurate information, understanding barriers preventing change, anticipating personal readiness for change, and providing structure and support over extended periods to enable sustained new behaviors have been recognized as helpful.24


Although lifestyle programs have been shown to be the most successful in creating durable change, regulation of body weight (to either prevent gain or maintain loss) is still affected by a myriad of intrapersonal and environmental factors that interact to make obesity control difficult. Tailoring all interventions to the “personal environment” of each individual is critical in overcoming the intrinsic and extrinsic pressures in the American culture that affect the current epidemic of obesity.195



Prognosis

The management of obesity continues to be challenging, particularly because its effect on the whole person is so broad and the causes/influences are so numerous that prognosis relies on significant and sustained lifestyle changes that must last a lifetime. When therapy is confined to dietary measures alone, treatment of obesity is less likely to be successful. Because the risk of mortality and morbidity from obesity rises in proportion to the degree of obesity and the presence of complications, treatment is essential. For example, among the cardiovascular problems associated with obesity, hypertension in combination with obesity increases the risk for development of cerebrovascular disease, specifically cerebral thrombosis.

Weight loss alters conditions associated with obesity, and even moderate weight loss in an obese person (i.e., 10–20 lb) provides substantial changes in risk factors. Following weight loss in individuals who are obese, a decrease in blood pressure usually occurs with a regression of left ventricular hypertrophy, total and high-density lipoprotein cholesterol are favorably changed, and glucose tolerance improves in those people with type 2 diabetes mellitus.

The addition of exercise to a comprehensive program of caloric reduction and behavior modification can improve results. Regular exercise can maximize body composition change and increase the probability of maintaining weight loss.

Patterns of fat distribution are important in determining the risks associated with obesity. Visceral fat within the abdominal cavity is more hazardous to health than subcutaneous fat around the abdomen. Upper body obesity around the waist and flank is a greater health hazard than lower body obesity marked by fat in the thighs and buttocks.

People who are obese with high waist-to-hip ratios (greater than 1.0 in men and 0.8 in women) have a significantly greater risk of diabetes mellitus, stroke, coronary heart disease, and early death than equally obese people with lower ratios. Waist circumference alone has also been designated as an independent predictor of health risks and may replace the waist-to-hip measurement as a predictor of increased risk. For women, weight-related health risks increase when the waist measurement is 35 inches or more; for men, this figure is 40 inches or more.

Although the connection between obesity (BMI greater than 30) and coronary heart disease is well established, it remains unknown whether a similar link exists for those who are mildly overweight. Research has shown that people whose BMI at midlife (30–55 years of age) was between 23 and 24.9 had a 50% higher risk of heart attack compared with those whose BMI was under 20. Women whose BMI was greater than 29 had a 3.6 times greater risk of heart attack compared with the leanest group.325 Moderately higher adiposity at younger ages (18 years) is associated with increased premature death in younger and middle-aged women.310



SPECIAL IMPLICATIONS FOR THE THERAPIST 2-3

Obesity

Obesity has negative effects on overall health; emerging evidence indicates that obesity has effects beyond those associated with chronic disease. For example, obesity has negative effects on overall physical function and mobility, although the contributions of obesity to overall musculoskeletal function are not well understood. For example, for every day someone lies in bed or remains immobile, it takes even more time to regain the strength from that day of bedrest. Also, presumably the person was not losing weight at the same rate he or she was losing strength. Because sedentary habits have increased the disparity between body mass and strength over the last 5 years, those conditions create an even greater challenge when treating someone who is obese and who is chair or bed bound.

Problems associated with obesity commonly seen in a therapy program include back pain; arthritis; biomechanical dysfunction affecting the hips, knees, and ankle/foot; skin breakdown; and cardiopulmonary compromise. Obesity is a known risk factor in the development of type 2 diabetes mellitus often accompanied by diabetic neuropathy, foot ulcerations, and neuropathic fractures (see “Diabetes Mellitus” in Chapter 11).

For the physical therapist, working with the individual who is obese poses a definite risk to personal safety and health. Using proper body mechanics, careful planning for transfers, and obtaining adequate help are essential during any lifting, transfers, and hands-on therapy. A screening tool, developed by Michael Dionne (Dionne’s Egress Test, or DET) can be used to predict the safety of bariatric patient transfers. It provides a three-step process to evaluate a person’s mobility to go from sit-to-stand, march in place, and step forward and back. The DET takes into account neurologic deficits that may be linked to balance, not muscle weakness, and may assist health care clinicians to determine whether someone with extreme obesity can safely mobilize out of bed or whether mechanical conveyance is indicated. The DET has been shown to be moderately reliable in a pilot study; validity has not been established.284


Obesity and Body Composition

Body composition (i.e., the relationship of fat mass to lean body mass) is an important variable in judging health risk and one that many people may seek to understand. The public has become aware that BMI is not a sufficient measure of body composition and is flawed when used (for example) in reference to professional athletes who have a high ratio of lean body mass, or the elderly who have less lean body mass.104,313 Standard expectations for percent body fat are 10% to 22% for men and 20% to 32% for women.5 Clearly, it is important to provide education about health risk from adiposity, not from accumulation of muscle from resistance training or other exercise strategies.

Obesity and Back Pain

A relationship between obesity and low back pain has not been definitively established. Studies show mixed results, with only severe obesity (BMI greater than 40) being consistently linked with back pain.126,243 The link between obesity and the incidence of symptomatic lumbar disease manifested by low back pain is a weak one at best. Whereas some studies demonstrate a high incidence, others report no correlation between the conditions.204,243


Obesity and Joint Pain

Obesity contributes to increases in musculoskeletal pain, demonstrated by increased odds ratios of 1.7 to 9.9 of work-restricting pain in obese subjects as compared to the general population.250 There is an association between obesity and knee OA but not hip OA or general OA.289


There is also some relationship between BMI and the frequency of hip and knee replacement surgery323 and poorer outcomes after total knee arthroplasty,116 but no association is demonstrated between BMI and the need for total hip or knee revision surgery.

Obese individuals should have greater joint loading forces; however, at least one study demonstrated that obese individuals could have gait loading forces in the knee that are less than normal-weight individuals, if they adjust their gait by adopting a slower self-preferred speed.91


Obesity and Mobility/Balance

Individuals with moderate and severe obesity have been found to report that their mobility is less than very good or excellent. They also demonstrate low levels of mobility on performance-based measures. Higher BMI categories are not associated with statistical differences in self-reported or physical measures of balance; however, a trend was observed, with a greater percentage of subjects with higher BMIs being unable to complete tests of unilateral stance.145


Obesity and Physical Activity

Obesity might have a negative effect on performance of activities that require muscular strength or power, because the muscle would have to apply a greater force to move a larger mass. This was demonstrated in one study of children where obesity limited the ability to perform lower extremity activities such as vertical jump and standing long jump.148


In addition, walking requires a training level of moderate to high intensity in most obese women, 56% VO2max in obese women versus 35% in normal-weight women.200 Therefore, long and brisk walks should not be regarded as low intensity and fat-burning for obese women. Because walking in obese adults also has been shown to require more energy than in nonobese counterparts, pursuing greater participation in physical activity may not be motivating.50


Compliance may be improved with exercise and activity programs that require a lower VO2max level, for example, bicycling, water activity, and simple calisthenics and weight resistance training. Another ADL that requires significant lower extremity strength is rising from a chair. One study demonstrated that in 8- and 9-year-old obese children, 69% needed assistance in rising from a chair.148 This difficulty may accelerate the cycle of obesity and encourage sedentary behavior as a result of the difficulty in getting up to perform physical activity.

Obesity and Operative Complications

There are technical challenges in preparing and operating on an obese individual. Imaging equipment may not be large enough to accommodate the very obese individual and the quality of the image may be poor. Motion studies using flexion and extension radiographs may not assess range of motion adequately. Additional considerations include maintaining an open airway and accessing venous or arterial blood vessels because of adipose tissue getting in the way.243


There is no strong correlation between obesity and perioperative complications,166,215 but there are many reports of operative complications in obese individuals after many different kinds of procedures (e.g., gynecologic, orthopedic, cardiovascular, transplantation, urologic). There are reports of positional neuropathies after surgery in morbidly obese individuals (BMI greater than 40). Positional palsies are attributed to increased weight causing traction or compression on peripheral neurovascular bundles, especially when the individual is placed in the prone position without adequate support and padding.243


Increased body mass also increases blood volume, placing added strain on the cardiovascular and respiratory systems. Over time, this can lead to decreased lung compliance and hypoxia. Preventing respiratory complications must be a team priority.85 Early mobility to help prevent both respiratory complications and venous thromboembolism is advised. The American Society for Metabolic and Bariatric Surgery recommends early postoperative ambulation, perioperative use of lower extremity sequential compression devices, and chemoprophylaxis (anticoagulation regimen) unless contraindicated.11


Bariatric Weight Loss Surgery

After bariatric surgery, vitamin and mineral deficiencies can occur; the physical therapist should watch for signs and symptoms such as brittle nails, poor wound healing, easy bruising, paresthesias of the hand and feet, and bone pain. Dumping syndrome, a problem associated with Roux-en-Y gastric bypass procedure is characterized by nausea, weakness, perspiration, and diarrhea.

Changes in physical function and mobility following gastric bypass surgery (e.g., increased distance during the 6-minute walk test), and quality of life have been reported.298 Additional research is needed to examine individual-specific interventions that can further enhance improvements in functional mobility and further define the role of the physical therapist with this patient population.

Postoperative complications can include chronic inflammation of the lower extremities; increased pendulous tissue in the abdomen, trunk, and extremities; and lymphedema of the head, neck, trunk, genitals, and extremities. Individuals with diabetes and/or vascular problems may have lower extremity lymphedema complicated by slow- or non-healing wounds.

Techniques of lymphatic massage and compression strategies may be needed. Care must be taken to address postural and breathing issues (e.g., forward head, rounded shoulders, deep breathing in the upright position). The plan of care should also emphasize cardiopulmonary endurance, muscle strengthening, and adaptive techniques for hygiene and self-care.

Prevention

Prevention and screening programs for adults and children were advocated by Healthy People 2010 and again reinforced in Healthy People 2020 toward the goal of promoting health and reducing chronic disease associated with diet and weight because no state achieved the intended reduction in prevalence of adult obesity to 15%.70 The physical therapist’s role in prevention and wellness, including screening programs and health promotion, is discussed in Chapter 1 and presented in detail in the APTA Guide to Physical Therapist Practice.

In the face of a true epidemic of obesity, our roles will undoubtedly be focused on secondary prevention (e.g., adapting exercise regimens to avoid high-impact activity for people carrying excess weight) or tertiary prevention (e.g., prescribing support stockings to potentially prevent vascular insufficiency). However, primary prevention of weight gain is a must for individuals still at low risk for obesity and could include prescription of multiple exercise strategies that sustain long-term participation and referral to literature or professionals dealing with proper (not fad) nutrition habits. See also previous discussions of physical activity and nutrition in this chapter.

Physical therapists must be involved in screening for obesity and its comorbidities as suggested by the Surgeon General to reinforce how important regular exercise is in enhancing physical and mental well-being and prevention of the comorbidities associated with obesity. Since obesity is often associated with an increased prevalence of cardiovascular risk factors, graded exercise testing may be indicated before prescribing an exercise program. Even morbidly obese people can be evaluated on the treadmill with some modification in the testing protocol such as beginning with slow walking without treadmill elevation, followed by gradual increases in speed to achieve maximal exertion. Submaximal exercise testing overcomes many of the limitations of maximal exercise testing and may be applicable to this population.6,95


Exercise

The effects of overconsumption in adults can be addressed with just 3 minutes more walking per day. This means that closing the gap between energy intake (i.e., eating) and energy expenditure (e.g., moving) may require minimal additional energy expenditure.314 Physical therapists recognize the challenges of encouraging lifestyle change in their patients/clients and must seek creative and individualized ways to promote healthy approaches to balancing the energy equation associated with the epidemic of obesity.

Hill and colleagues,147 using National Health and Nutrition Examination Survey147,218 data over an 8-year period, have determined that the median energy accumulation is 15 kcal/day and that 90% of the population accumulates an excess of less than 50 kcal/day. On the basis of this information, much of the weight gain seen in the population could be eliminated by some combination of increasing energy expenditure and reducing energy intake, thus closing the energy gap.90 For example, this can be accomplished for many people simply by walking an extra mile per day or for 15 to 20 minutes, or by reducing intake with smaller portions of food.

Prescribing exercise for obese people follows the principles used with healthy people (see Box 2-2), including modifications for mechanical limitations, awareness of potential hazards during exercise (Box 2-5), and awareness of the greater heat intolerance of the obese. Some equipment modifications may be necessary if the client is too large to use a stationary bicycle or exceeds the manufacturer’s recommended weight capacity. For example, the client can pedal some stationary bikes while seated in a chair behind the bike.

A higher incidence of exercise-related injury exists among the obese that requires extra caution in the first few weeks of exercise participation. Recommendations include adequate warm-up and stretching and progressive increases in intensity, frequency, and duration. Severe obesity contributes to back pain and back injury and affects foot mechanics, which can lead to foot and ankle problems. Selection of appropriate footwear with possible orthotic devices that provide heel support or compensatory foot pronation is recommended to make exercise safer and more comfortable.

The American College of Sports Medicine6,7 presents the benefits of low-intensity, short-duration regular exercise. Exercise regimens, paired with appropriate nutritional change have healthful effects and may produce significant weight loss. Long-term continuation of this dual lifestyle change is required for both weight loss and maintenance. Accumulation of 60 minutes of formal exercise and daily physical activity is recommended. Performance at an appropriate frequency and intensity are the early goals toward achieving a habit of regular exercise rather than weight loss.

Developing an exercise program the person likes and can complete over time is the initial focus. Finding the right match may take some time and several unsuccessful attempts. Moreover, studies indicate that improved fitness through regular physical activity reduces cardiovascular morbidity and mortality for overweight individuals even if they remain overweight. The ultimate goal for the exercising obese person is to make a lifelong commitment to achieving reasonable energy expenditure through routine physical activity.281


The influence of body weight on exertion and lower-extremity trauma may support an initial program of stationary cycling. Aquatic exercise programs can be an important part of reducing strain on joints by providing non–weight-bearing exercise for the obese person. Resistive exercises and weightlifting can be structured to produce aerobic gains by using a circuit style with low resistance, multiple repetitions, and short rests between sets. For most individuals, caloric expenditure with traditional strength-training techniques is not as great as with circuit lifting or aerobic conditioning, but strength training does use calories and can increase lean body mass.

Behavior modification focusing on routine daily activities that require no special equipment and involve only simple lifestyle changes may be the only type of physical activity that is continued for any length of time. For example, less reliance on vehicular transportation, parking a distance from the destination, avoiding elevators and using stairs, delivering messages within the work structure rather than telephoning, and walking 10 minutes during lunch are useful and easily accommodated suggestions for increasing energy expenditure.






Smoking and Tobacco Use (See Discussion, Chapter 3)

Smoking and the use of tobacco products are associated with a number of chronic diseases, including chronic pulmonary diseases and cardiovascular conditions, as well as many types of cancers. Besides the obvious health risks associated with tobacco use as a lifestyle choice, it can become a psychologic problem because of the addictive qualities of this substance. For this reason, we have chosen to include tobacco use as part of a discussion of substance abuse in Chapter 3.



Box 2-5 POTENTIAL COMPLICATIONS OF OBESITY DURING EXERCISE

• Precipitation of angina pectoris or myocardial infarction


• Excessive rise in blood pressure


• Aggravation of degenerative arthritis and other joint problems


• Ligamentous injuries


• Injury from falling


• Excessive sweating


• Skin disorders, chafing


• Hypohydration and reduced circulating blood volume


• Heat stroke or heat exhaustion


From Skinner JS: Exercise testing and exercise prescription for special cases: theoretical basis and clinical application, ed 3, Philadelphia, 2005, Lea & Febiger.




Alcohol and Other Drugs (See Discussion, Chapter 3)

Addiction specialists and drug educators want to make it clear that alcohol is a drug. The commonly used phrase today when discussing substance use and abuse is “alcohol and other drugs.” Whether to consider substance use/abuse a behavioral condition or a psychologic problem remains uncertain. Many psychologists and addiction counselors say it is a condition, illness, or problem with multiple factors, including physical, psychologic, social, economic, and spiritual. Others place it on a continuum from behavior to disorder, depending on the individual’s relationship to the substance(s) and how that individual’s friends, family, colleagues, or coworkers are affected. Substance use is considered by some a “choice,” whereas addictions may be diagnosed as a disorder and then categorized as a pathologic psychologic disorder.

Culturally and socially, we live in a world that advertises and encourages the use of alcohol and other drugs as part of the American lifestyle. Addictions may be considered unique disorders that have their start in personal or lifestyle behaviors and choices but later become addictions with diagnosable pathology. Someone who drinks or uses drugs recreationally may not be an alcoholic or addicted, but when the use of substances has consequences in other areas of their life, then a problem is identified. There can be a fine line between lifestyle choices and behaviors and addictions and psychologic disorders. For now, we have chosen to place alcohol and other drug use in Chapter 3 but mention it here as a possible lifestyle, behavior, or choice that can affect the health of the individual and/or family members.

Domestic Violence

Domestic violence (DV) can be classified under categories of child abuse, intimate partner violence (IPV), and elder abuse. Because of the wide variety of practice settings in which they work, physical therapists are likely to encounter individuals of all ages who have been victims or survivors of DV.

DV includes the physical, emotional/psychological, or sexual abuse; financial exploitation; neglect; or stalking of an individual by a person with whom they have a marital, familial, social, or dependency relationship. DV occurs in all socioeconomic and racial/ethnic groups as well as across genders. Despite cultural stereotypes to the contrary, a large number of males experience domestic violence. A combination of male underreporting, societal beliefs, and the failure of officials to classify reported injuries as the result of a domestic violence may account for the widely held belief that it is a crime committed solely against females.278


Even with abuse that crosses gender lines, certain subgroups of women are more vulnerable than the rest of the population. Women with disabilities have indicated that their primary health concern is abuse.140 In all forms of DV, the incidence of abuse, especially from partners or caregivers, of individuals with disabilities is much greater than occurs in the nondisabled population.26,255,292,304,340 Abuse resulting from domestic violence can take many forms:

• Physical abuse involves nonaccidental physical injury, which can range from superficial bruises and welts to broken bones, burns, serious internal injuries, and death.


• Emotional and psychologic abuse can result from acts or omissions that cause or could cause serious behavioral, cognitive, emotional, or mental disorders as a result of actions such as confinement or the constant use of verbally abusive language and criticism.


• Sexual abuse ranges from nontouching offenses, such as exhibitionism, to the contact offenses that include fondling, rape, molestation, or the forced use of a child or an adult in the production of pornographic materials.


• Neglect can involve the withholding of or failure to provide adequate food, shelter, clothing, hygiene, emotional support, medical care, and/or supervision needed for optimal health and well-being. Neglect also includes refusal or delay in seeking health care, abandonment, inadequate supervision, and expulsion from home.


• Stalking, another form of DV, is defined by the National Criminal Justice Association as “a course of conduct directed at a specific person that involves repeated visual or physical proximity, nonconsensual communication, or verbal, written or implied threats, or a combination thereof, that would cause a reasonable person fear.”222



Child Abuse

Child abuse involves the physical or emotional abuse or neglect or sexual abuse of a child under the age of 18 years, unless a state’s protection law specifies a different age limit. Estimates suggest that 12 out of every 1000 children in the United States are victims of physical or sexual abuse or neglect and that many other cases are never reported.304 Almost 1500 children die each year as the result of abuse; the majority of these children are younger than 3 years of age.304


Because children are prone to accidents, it is important for pediatric clinicians to carefully distinguish between accidental or inflicted injuries and to determine if there is a reasonable suspicion of abuse or neglect. Generally, accidental bruising, fractures, and burns are rarely found in infants who are not yet crawling or walking. Even in older children, accidental injuries, such as those occurring from falls, usually result in contusions over bony prominences rather than soft tissue areas. Bruises on the buttocks or other areas of the body are suspicious for abuse. Contusions around the mouth of infants and young children often are the result of force-feeding. Other potential indicators of abuse include marks resembling finger imprints, which may occur when a child is forcibly held, shaken, or slapped, and injuries that resemble imprints of straps, cords, human bites, or utensils.


Shaken baby syndrome (SBS) usually occurs in a child under the age of three. The syndrome results after a caregiver rapidly shakes the unsupported neck and head in an attempt to prevent an infant or child from crying or performing other unwanted behaviors.

Because of the weakness of an infant’s neck muscles and the size of the head, shaking results in multiple forces of the fragile brain against the skull. This impact can result in direct trauma to the brain, swelling, subdural hematoma, and subarachnoid hemorrhaging. This in turn can lead to TBI, seizures, cerebral palsy, brain damage, and death.

Other sequelae of SBS include retinal hemorrhage, blindness, spinal paralysis, intellectual disability, and learning disabilities. Symptoms of SBS include irritability, seizures, vomiting, diminished eating, decreased responsiveness, and changes in breathing. Fractures of the ribs and long bones often accompany SBS and cannot be attributed to accidental falls. These symptoms of SBS warrant emergency attention. SBS is the most common cause of mortality in infants,260 and one of four shaken infants dies as the result of these injuries.254 In many cases, the caregiver is not aware that shaking can result in serious, sometimes fatal, injury or disability.

Burn and scald injuries account for 10% of child abuse cases.249 These injuries typically occur in children under 10 years of age, with the majority of inflicted burns occurring in children less than 2 years old.249 Accidental burns are not always easy to distinguish from intentional burns. Accidental burns tend to be superficial because of the tendency to pull away when something hot is encountered. For example, brushing against a hot object causes a burn pattern that is shallow and irregular.


Contact burns can result from accidental and deliberate injuries. Accidental contact burns often occur when young children pull pots of hot liquid off a stove. In this case, the first point of contact occurs on the face, chin, neck, and axilla (because they look up as they reach for the handle) and the flow pattern lessens as it moves down along the torso. Other accidental contact burns occur when a child touches or falls against an unshielded heated surface.


Intentional burns will result in a more defined or deeper pattern, such as immersion burns that can be identified by sharply delineated water lines. These marks often present with a glove or stocking distribution pattern that result from holding the child’s hands or feet in very hot water. A doughnut pattern may result if a child is forcibly seated in a tub of scalding water. This pattern occurs when the buttocks are spared from burns because they make contact with the bottom of the tub instead of the hot water that burns the legs and lower trunk. “Sparing” may also occur in the creases of the body and palms of the hands when, as a defensive mechanism, a child flexes the body or hands away from the hot water. Deliberate contact burns can occur when hot liquids are thrown at a child or when a heated object is used to intentionally burn a child. These burns often display a symmetrical and deep pattern. These burns are often found inside the palm of the hand or on the back or buttocks. Sometimes the shape of the object used in the abuse is outlined on the burned tissue.

The physical therapist must judge whether the caregiver’s explanation of the injury is reasonable and accounts for the child’s age, height, and motor abilities. Health care professionals should be alert to indicators of abuse suggested by atypical parent–child interaction Examples include parents who do not respond to a child’s distress or who believe that a child does things, such as soiling themselves, to annoy the parents. A less common but perhaps underreported condition, Munchausen syndrome by proxy, is suspected when the caregivers meet their own psychological needs by creating, falsifying, or exaggerating the child’s medical signs and symptoms.125 Identification and management of any abuse issues are dependent on the careful observation and documentation by any health providers who are involved in providing clinical services.

The medical history of children should be carefully reviewed since many medical disorders can mimic signs of child abuse. Osteogenesis imperfecta is a collagen defect in which fractures can occur with minimal or even no apparent force.241 Hemophilia, a clotting factor disorder, often causes persistent bleeding with little or no injury. Illness and medical treatment involving platelet irregularities can also result in excessive bleeding/bruising. Allergies can result in “allergic shiners” that resemble the contusions associated with a “black eye.”

Mongolian spots, a condition also known as congenital dermal melanocytosis, are darkly pigmented areas caused by entrapment of melanocytes; they are often found on the sacrum or lower back of many African-American and Hispanic infants (Fig. 2-2). Although these spots resemble bruises, they do not change in size and fade over a period of years. Another cultural consideration is that contusions may be difficult to perceive in darkly pigmented children.

On autopsy, significant bleeding related to severe trauma may be discovered although the records show that health providers did not observe any external bruising. If reasonable suspicions exist, then health providers should report findings to the appropriate child abuse agencies. The clinical manifestations often associated with abuse are listed in Table 2-5.

Intimate Partner Violence

Although often used synonymously with DV, IPV occurs between current or former partners in both heterosexual and homosexual relationships. Unfortunately, the limited amount of research published on this topic that exists in allied health literature, as well as variations in the definition used to explain the term, may contribute to the lack of awareness of therapists in practice.253
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Figure 2-2 Mongolian spots (congenital dermal melanocytosis).

The physical therapist must be aware of Mongolian spots, which can be mistaken for bruising from child abuse in certain population groups (e.g., Asian, East Indian, Native American, Inuit, African, and Latino or Hispanic heritage). They are also present in about 1 in 10 fair-skinned infants. Mongolian spots are bluish gray to deep brown to black skin markings that often appear on the base of the spine, on the buttocks and back, and even sometimes on the shoulders, ankles, or wrists. Mongolian spots may cover a large area of the back. When the melanocytes are close to the surface, they look deep brown. The deeper they are in the skin, the more bluish they look, often mistaken for signs of child abuse. These spots “fade” with age as the child grows and usually disappear by age 5. (From Goodman CC, Snyder TE: Differential diagnosis for the physical therapist: screening for referral, ed 5, Philadelphia, 2013, WB Saunders. Courtesy Dr. Dubin Pavel.)





IPV is usually a recurrent pattern of abuse that often worsens with time. It is responsible for a wide range of injuries and accounts for approximately 33% of homicides of women in the United States.262 The U.S. Department of Justice estimates that each year there are more than 8.5 million physical assault and rape victimizations by intimate partners. They also estimate that victims of physical assault and rape account for more than 2.3 million visits to physical therapy annually.276 Although approximately 92%–95% of IPV victims are women, men are also victims of abuse.72 The potential for IVP exists regardless of whether the individuals involved are cohabiting or involved in sexual activity.

Physical injury may occur to any area of the body, although there are frequently occurring patterns associated with IPV. Head, neck, and facial injuries are commonly seen, and this pattern is suggestive of battering. Perciaccante251 found that women involved in IPV were 7.5 times more likely to have sustained head, neck, and facial injuries than women with other forms of trauma.

Injuries resulting from IPV often occur in a central pattern, involving the breasts/chest, abdomen, and genital areas. Bruises, cuts, and/or fractures to the hands or arms, consistent with raising them to protect the head and face, suggest a pattern of injuries related to attempts at self- defense. Medical problems resulting from IPV include chronic neck, back, and pelvic pain; headaches; temporomandibular joint dysfunction; bone fractures; and musculoskeletal pain.

IPV survivors also have a higher rate of central nervous system symptoms, suggesting that individuals with TBI, mild TBI, and postconcussive syndrome should be screened for IPV. The pattern, frequency, and severity of injuries resulting from IPV are identified through careful screening to distinguish between those injuries more typically associated with household and sports-related accidents.


Table 2-5

Clinical Manifestations of Domestic Violence



	All Populations
	Child Abuse
	Intimate Partner Violence
	Elder Abuse



	Physical Manifestations


	Cuts, lacerations, puncture wounds, fractures
Bruise, welt, and wound patterns that resemble utensils, bite marks, cords, etc.
Any injury incompatible with history
Untreated injuries; delay in obtaining medical care
Burns from cigarettes, acids, friction from ropes or chains
Defensive pattern of injuries when the hands and arms are used to protect the face, head
Injuries in various stages of healing
Injuries to genitals and inner thighs from sexual abuse
	Explanation of injuries incompatible with child’s age, size, and developmental skills
History of frequent illness affecting the ears, throat, lungs, chest, and GI tract
Shaken baby syndrome—retinal hemorrhage, signs of TBI
Subdural hematoma; skull fracture in infants
Upper lip and frenulum injuries from forced feedings
	Head, neck, and facial injuries; temporomandibular joint pain
Injuries in a central pattern that involves the breasts/chest, abdomen, and genital areas
TBI; mild TBI; postconcussive syndrome
Back, neck, and chest pain; abdominal and pelvic pain
Vague symptoms of pain; chronic pain
Posttraumatic distress symptoms
Frequent headaches; migraine headaches
Pregnancy complications
	Soiled clothing or bed; fecal or urine smell; health or safety hazards in living environment
Absence of hair and/or hemorrhaging below scalp
Dehydration and/or malnourishment/weight loss without illness-related cause
Poor skin condition, poor skin hygiene, rashes, pressure ulcers
Marks around mouth indicating that the person has been gagged
Rope burns or abrasions on the wrists, ankles, torso, and neck from restraints
Inadequate clothing, heat, food


	Behavioral Manifestations


	Mood and appetite disturbances; eating disorders
Depression/suicidal tendencies
Sleep disturbances
Use of emergency departments for health care
Frequently missed/cancelled therapy/medical appointments
	Neglect may result in head banging and rocking
Failure to thrive; developmental delays
Speech delays
Aversion to touch
	Increased use of alcohol and drugs
Partner answers all questions; partner always present
Fatigue
	Increased use of alcohol and drugs
Caregiver answers all questions; caregiver always present
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Courtesy Claudia B. Fenderson, PT, EdD, PCS, Mercy College, Dobbs Ferry, New York.




Pregnancy and the postpartum period represent a time of significantly higher risk for IPV. The reported incidence of abuse of pregnant women varies from 0.9% to 24%.128,130,163 They face twice the likelihood of experiencing an episode of domestic violence within 12 months of a pregnancy.263 These rates indicate that violence during pregnancy is more common and just as potentially dangerous as pregnancy-related conditions such as placenta previa, preeclampsia, or gestational diabetes.128 Ferris110 reported that previous abuse is the strongest indicator that abuse will occur during pregnancy. Additionally, if abuse occurs during the first trimester, it will most likely continue in the postpartum period. Often the abuse and injuries worsen throughout the course of the pregnancy.

Elder Abuse

The term elder abuse refers to any intentional or negligent act by a caregiver or other person that causes harm, or a serious risk of harm, to an older person. Legislation regarding elder abuse, including reporting requirements, varies widely from state to state.

Although elder abuse is usually defined as occurring in anyone over 60 or 65 years of age, it is estimated that more than 1.8 million seniors in the United States are victims of abuse.248 The true incidence is difficult to ascertain because many cases of abuse are never reported. The objective findings associated with elder abuse are similar to those seen with IPV and are categorized as neglect, as well as physical, psychological, sexual, or financial abuse.118 Neglect, which can involve passive or active actions, is the withholding of adequate and appropriate food, clothing, health-related services, or housing with the potential for deleterious effects on the person’s health.83


• Physical abuse is more likely to involve the use of physical restraints and overmedication.


• Emotional/psychologic abuse can involve isolating the elderly from acquaintances and threatening abandonment or unwanted placement in a long-term care facility as a means to control the actions of the older adult.


• Financial exploitation, the illegal or improper use of funds or assets, is more common in this age group compared with other age groups. Self-neglect occurs when an older person fails to provide for his or her own welfare and medical care. Passive neglect is the nonwillful failure to provide care and often occurs when an elderly person is unable to take care of his or her spouse.


• Sexual abuse is usually committed by a person in a position of power or authority against one who is vulnerable to their control. It includes physical acts as well as forced observation of acts or participation in creation of pornography.83



Indicators of elder abuse include being fearful, withdrawn, or hesitant to talk and/or demonstrating signs of depression and extreme changes in mood. Issues in detecting abuse are hampered by the victim’s shame, reluctance to report abuse because of reliance on the perpetrator for financial support, fear that the abuse will worsen, and concern about victimization of other family members or pets. Detection of abuse of older adults is also difficult because so many live in isolation and see few outsiders. Perpetrators of elder abuse may attribute an older person’s complaints of abuse to dementia or other cognitive changes.

In the aging adult, additional signs of abuse may include dehydration or malnourishment in the absence of illness, poor skin condition and hygiene, and the presence of sores and pressure ulcers. These signs and symptoms may indicate abuse but are also associated with the physical and cognitive changes that accompany aging. A health provider who fails to evaluate findings in the light of potential abuse could easily attribute these changes to other causes.269


If abuse is suspected or cannot be ethically ruled out as a possibility, the physical therapist must act to protect the client. All states have hotlines and established systems for reporting abuse. This is generally done through Adult Protective Service agencies that receive and investigate reports of suspected elder abuse.


SPECIAL IMPLICATIONS FOR THE THERAPIST 2-4

Domestic Violence and Intimate Partner Abuse

The APTA, along with many other health care organizations, advocates screening of all clients for domestic violence. Physical therapists are well situated to recognize abusive situations. During the course of an examination, therapists often view body areas that are usually covered by clothing and accordingly may observe hidden contusions, welts, burns, and other injuries. They generally see clients over the course of multiple visits, which provides an opportunity to develop trusting relationships in which they can broach a discussion concerning clinical observations.

In pediatric settings, therapists already work closely with families and caregivers on abuse prevention strategies such as modeling appropriate interactions with children, teaching about age-appropriate behaviors such as an infant’s constant need for attention, and emphasizing the importance of using positive reinforcement to manage challenging behavior. Pediatric therapists have the opportunity to observe the child and caregiver’s relationship over time and identify potentially abusive behaviors.

Screening, Observation, and Assessment

Although many therapists may not directly receive referrals or provide intervention related to sexual or emotional abuse, the trauma associated with these events may manifest in ways that affect our relationship and interactions with the client. Unlike physical abuse, emotional and sexual abuse does not always result in visually observable signs and symptoms. Instead, these existing or previous episodes of abuse may be the unspoken but underlying reason that could fully explain the back pain, headaches, fatigue or other symptoms that have caused the client to seek physical therapy services.53 Details of effects of sexual abuse on patients/clients and guidelines for the physical therapist from Schachter 1999 are available on the Evolve site in Evolve Box 2-2.

A therapist who encounters a client who seems to respond in an atypical manner to routine interactions or procedures should consider whether the possibility of abuse has been adequately explored before continuing with the proposed plan of care.93 Across all client populations, therapists should view inconsistent explanations for injuries, atypical physical findings, and unexplained delays in seeking prompt medical attention, as possible red flags that require further investigation.

Despite the prevalence of every type of abuse, therapists often fail to routinely address it during patient/client interactions. Reasons vary, but include a lack of knowledge, feelings of helplessness about the situation, fear of offending others, limited time to spend with the client, and holding the false belief that the victims can readily remove themselves from the situation.259


Sometimes, personal biases of health care professionals prevent them from recognizing that both perpetrators and victims of abuse come from all racial/ethnic, socioeconomic, gender, sexual orientation, educational, religious, and occupational groups. Suspicion of abuse should not be based on a belief that a person is too nice or too respectable to be either abused or an abuser.

The APTA recommends that all physical therapists routinely ask their clients about the existence of abuse. Literature suggests that asking direct, nonjudgmental questions about abuse can open the door, allowing clients an opportunity to disclose abuse and possibly seek help. To avoid offending clients, the physical therapist should explain that it is routine to ask all clients about domestic violence because it is so common. By doing so, the physical therapist communicates reassurance that abuse can happen to anyone and that the therapist is knowledgeable about how to address the situation.

Evidence supports that most women in abusive relationships are in favor of being asked about abuse46 and might feel empowered to discuss the abuse if health care workers raise the issue in a sensitive physical manner.36 Suggestions to increase sensitivity include broaching the subject while the client is still fully dressed, sitting at eye level during the discussion, and allowing enough time for the individual to fully respond.141


Documentation

Over the course of several visits, the original injuries may change in size, color, and level of discomfort. Long before any legal action is concluded, any evidence of injuries may have resolved. Physical damage may have occurred at different times, thus causing variation in their stages of healing. Documentation is a critical part of managing the care of the person with suspected abuse. Whenever possible, therapists should interview clients in private to allow them an opportunity to request assistance.

Recorded descriptions should include the size, shape, color, and anatomic location of injuries, as well as the type of wound. If written permission can be obtained, photographs should be taken of bruises and injuries, with care to include the person’s face in some of the pictures in case they are needed for evidence at criminal trials. Documentation created during several treatment sessions, especially if all observed information is objectively recorded on a body map, allows the physical therapist to create an ongoing record of injuries.

Documentation should also include any agencies that are contacted. It is essential, however, that physical therapists obtain permission from the individual before contacting anyone. Reporting suspected abuse or providing DV written materials may put the person at increased risk if the abuser finds out. The most dangerous time for someone in an abusive relationship is when they attempt to leave that relationship. Reports of abuse should include the client’s own description of how the injuries occurred. If a person fears for his or her immediate safety, local law enforcement should be contacted and the physical therapist should stay with the victim until they arrive. One of the most important services therapists can provide to victims of DV is appropriate referral for medical care and counseling. Most states have free materials on child abuse, IPV, and elder abuse, and these resources should be readily available in a private area and in a format that can be shared easily with clients.

Reporting Issues

Reporting requirements differ according to the state and the age or perceived vulnerability of the client. All states have legislation regarding the reporting of child abuse. It is essential that therapists are knowledgeable about the reporting regulations of states in which they work. Health care professionals do not have to have evidence of abuse but instead are legally obligated to report even “suspected” child abuse, since this will facilitate an investigation of the matter.

In addition to the ethical reasons for reporting abuse, there are legal implications for health care professionals who do not report child abuse. Therapists, and their employers, may be subject to criminal penalties. Therapists also risk suspension or revocation of their license to practice and can be sued in civil court for monetary damages for any injuries that occur that are attributed to the failure to report the abuse. All states have a 24-hour child abuse hotline. The National Child Abuse Hotline (1-800-4-A-CHILD/800-422-4453) provides information and services for parents and professionals in 140 languages.

When elder abuse is identified, reporting requirements may vary across the country but most states have established Adult Protective Agencies. Information about state agencies can be obtained through Eldercare Locator, a public service of the U.S. Administration on Aging at 1-800-677-1116. If the safety and welfare of an elderly person are at risk, 911 should be called.

Reporting suspected IPV can be problematic, since it may put the victim in more danger, especially if they are not willing to press charges. Additionally, victims of IPV often have multiple issues that may prevent them from leaving an abusive situation, including lack of housing options and financial resources and children and their educational needs, as well as religious and cultural beliefs. If an issue of safety exists, therapists should call 911. Resources should be provided for clients and should include the National Domestic Violence Hotline at 1-800-799-SAFE (7233).

Regardless of legal implications, therapists have an ethical responsibility to inquire and offer assistance if abuse is suspected. It is recommended that all settings in which therapists work have established protocols and policies regarding DV. These should include ongoing training about the recognition of abuse (including abuse or violence in the workplace), state reporting laws, and referrals to local and state agencies, as well as routine screening for DV. Appropriate handling of DV situations for all populations is the moral and ethical responsibility of all therapists because timely intervention can protect clients and save lives.






Behavioral Influences on Health

Individual behaviors as they relate to lifestyle significantly influence health, including morbidity/disability and mortality. Specific individual behaviors that are important in health and disease include coping with stressful situations. Because of the importance of lifestyle choices in health and wellness, it is also important to understand the process by which individuals are effective at changing behaviors. These models, broadly described as health behavior models, assist health professionals in developing effective strategies to improve lifestyle choices and thus to improve health. In the following section, we will be discussing how stress, coping, and self-efficacy affect health and then describe models of behavior change.

Stress, Coping, and Self-Efficacy

People react to a stressful event using coping mechanisms, also called relief behaviors. Behavioral or cognitive coping mechanisms are used to resolve, reduce, or replace the level of stress, depression, and anxiety. When the stress is resolved, accepted, or changed, adaptation occurs, implying that a sense of equilibrium is restored to the person disordered by stress.


The body also has physiologic coping mechanisms, referred to as the generalized adaptation response, to stressors with multiple physiologic events (see Fig. 2-4). The human stress response has been characterized, both physiologically and behaviorally, as the “fight, flight, or freeze” response. The autonomic nervous system activates the body’s involuntary responses such as hormone secretions, metabolism, and fluid regulation.

Once the body recognizes a continued threat, physiologic forces are mobilized to maintain an increased resistance to stressors and return to a state of homeostasis. Chronic resistance eventually causes damage to the involved systems as the body enters a stage of exhaustion, possibly resulting in diseases of adaptation or stress-related responses or conditions.

A landmark University of California–Los Angeles study296 suggests that women may physiologically respond to stress with a cascade of chemicals that causes them to seek social support by making and maintaining friendships with other women. This response is referred to as “tend-and-befriend.” When the hormone oxytocin is released as part of the stress response in a woman, it buffers the fight-or-flight response.

A link between the oxytocin receptor and psychologic resources such as optimism and self-esteem has been suggested.275 Seeking emotional support in times of distress is more likely in individuals who have the oxytocin receptor genotype.172 When the woman engages in tending or befriending, more oxytocin is released along with endogenous opioids, which further counters stress and produces a calming effect. The fact that women respond differently to stress than men has significant implications for their health. It may take time for new studies to reveal all the ways oxytocin helps women manage stress physiologically.296


Stress

Definition and Overview

Alterations in an individual’s personal health or social situation can create significant stress for that individual. The term stress can be used to describe many social (e.g., change in job, residence, or marital status), psychologic (e.g., anxiety, fear of the unknown), and physiologic (e.g., blood loss, anesthesia, pain, immobility, infection) factors that cause neurochemical changes within the body.

Stress and other emotional responses are components of complex interactions of genetic, physiologic, behavioral, and environmental factors that affect the body’s ability to remain or become healthy or to resist or overcome disease. Regulated by nervous, endocrine, and immune systems, stress exerts a powerful influence on other bodily systems with important implications for the initiation or progression of cancer, cardiovascular disease, HIV, autoimmune diseases, and other illnesses.3


Holmes and Rahe130 first developed the notion that personal or work-related life changes as a source of stress can eventually lead to disease. Their findings rank-ordered major life change events, giving each event an assigned number to represent units of stress that could be totaled and scored.

At that time, it was thought that a direct link could be established between stress events and illness or between personality type and illness. It was not uncommon to hear professionals speak of a colitis-, ulcer-, or stroke-personality. Research supports a strong correlation between chronic stress response and the manifestation of various disorders, but a direct link has not been established; only personality (angry, hostile type A behavior) has been directly linked with heart disease.
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Figure 2-3 A simplified model of the cyclic mind–body and body–mind influences of stress (A) and relaxation (B) on health.

As our body experiences the physical responses to stress or relaxation, the central nervous system remembers each event, causing a continuation of the cycle and resulting in long-term positive or negative physiologic responses and consequences. (Modified from Rakel D: Integrative medicine, ed 3, Philadelphia, 2012, WB Saunders.)





Type A beliefs may predispose individuals to health problems through impaired interactions with their interpersonal environment, as will mechanisms that increase cardiovascular and neuroendocrine responses.320 Type A behavior pattern is characterized by excessive competitiveness and aggression and a fast-paced lifestyle. Persons exhibiting type A behavior are constantly struggling to accomplish ill-defined or broadly encompassing goals in the shortest time possible. This type of behavior has been shown to be as significant as other risk factors in the development of coronary artery disease and myocardial infarction when accompanied by hostility associated with anger.119 The opposite type of behavior, exhibited by people who are relaxed, unhurried, and less aggressive, is sometimes referred to as the type B personality.

The body’s response to any stress, whether caused by events perceived as positive or negative, is to mobilize its defenses to maintain homeostasis (Fig. 2-3 and Table 2-6). The success of the stress response in maintaining homeostatic balance is determined by biobehavioral factors such as a person’s age, gender, physical condition, coping mechanisms, health enhancing or impairing behaviors (e.g., diet, exercise, tobacco use, exposure to sunlight), and the duration of the stress.239



Table 2-6

Stress and Stress-Related Components



	Stress Factors
	Stress Response
	Symptoms of Stress



	
Situational
Poor social support (e.g., family, friends, coworkers)
Exposure to safety hazards
Recent life changes (e.g., death of a parent, child, or partner; family separation; pregnancy or birth; change in job or housing; retirement or being fired; heavy debt; sexual difficulties)
Environmental
Physical work environment; noise, lighting, temperature
Exposure to chemicals, dust, pathogens
Rotating shift work (regularly changing work hours)
Psychologic
Personality traits (e.g., aggressive, hostile Type A behavior)
Lack of faith, spirituality, or religious practices
Relationship or work conflict, work–family conflict, high job demands/low control
History of abuse (physical, psychologic, emotional, sexual)
Physical
Sleep disturbances and/or sleep deprivation
Chemical or biologic triggers (e.g., foods, poor nutrition, caffeine)
Medical events, change in personal health, injury
No exercise or excessive exercise
	Increased heart rate and blood pressure
Changes in respiratory system
Release of glucose, adrenaline
Redirection of blood supply (brain, muscles)
Decrease in blood clotting time
Dilation of pupils
Contraction of the spleen
Increased sweat production
Decreased peristalsis and gut function
Decreased immune response (chronic stress)
	Hypertension
Chest pain
Headache
Myalgia, arthralgia, fibromyalgia
Allergic responses
Gastrointestinal symptoms
Depression, anxiety, panic attacks
Discouragement, boredom
Eating disorder
Prolonged fatigue (chronic fatigue syndrome)
Poor work or school performance; errors in judgment
Sleep disturbance







Research suggests a possible role of early life factors (e.g., adverse or traumatic life events) in altering the stress response. Stressful experiences that occur very early in life can alter the responsiveness of the nervous and immune systems.131 Individuals may become more vulnerable to future adverse events after early stressors have affected cortisol secretion, diurnal rhythm, and HPA axis function.283 Combined together, psychologic stress and aging can impact the immune system and the effects are interactive. Psychologic stress can mimic and exacerbate the effects of aging. Older adults often show greater immunologic impairment to stress than younger adults.131


Risk Factors

A growing consensus among stress researchers is to understand the relationship between stress and illness outcomes, so the factors that modify or mediate the relationship must be identified. There is evidence suggesting that immunosenescence (decline associated with aging) can be accelerated by external factors such as chronic stress leading to premature aging.27


A stressor may produce an extreme reaction in one person but no reaction in another, or the same stressor may produce variable reactions in the same individual at different times. This suggests that factors exist that alter the responses to stressors.

Stress and Aging

The idea that stress is a risk factor for multiple diseases of aging, premature aging, and death is not new.232 For example, chronic depression has been linked with heart disease and immune system dysfunction and anxiety disorders elevate inflammation, a common risk factor for diseases of aging.231 Heightened levels of stress hormones (i.e., glucocorticoids) and the increased activity of the sympathetic nervous system as exaggerated neurobiologic responses to threat also increase the rate of oxidative damage, formation of free radicals, and shortening of telomeres.232 The end result of cumulative psychosocial stress and real or perceived threat is acceleration in the aging of leukocytes.99,101 In fact, there is accumulating evidence to support the idea that leukocyte telomere length is a biologic marker of cellular aging.256


There is some evidence that maternal psychologic stress during pregnancy can exert an effect on the developing telomere system in the fetus that is measurable in the newborn.99,100 It is possible that life stressors do not necessarily cause shortened chromosomes. Some research suggests it could be the other way around: people with intact telomeres are better able to resist psychologic and emotional stress right from birth.197 Researchers are now focused on individual genetic differences in the vulnerability of telomeres to stress.41


The process of coping with chronic pain, trauma, or illness is ongoing. Each change in the downward course of the illness requires new and painful acceptance of the disease and its limitations. Behavioral or cognitive coping may be adaptive (e.g., talking or reading about the problem, prayer, or seeking God) or maladaptive (e.g., denial and distancing or the use of alcohol or other drugs). When a person is unable to mobilize the necessary resources to manage stress, death from disease may result or suicide may be the final step to conflict resolution.

Other Factors

Another factor that can alter a stress response is the environment, such as social support, which tends to buffer individuals from the potentially negative effects of stressors. Those people with strong social supports live longer and have a lower incidence of physical illness.
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Figure 2-4 The general adaption syndrome.

See text discussion. (From Ignatavicius DD, Workman M, Mishler MA: Medical-surgical nursing, ed 2, Philadelphia, 1995, WB Saunders.)





Several large studies have established that women feel stress more than men do at comparable life stages and in similar circumstances. Women’s catecholamines and blood pressures tend to remain elevated long after the end of the workday or after a stressful situation, whereas men’s blood pressures start to decline as soon as they leave work or end a stressful conversation.118,138 Other potential factors are listed in Table 2-6.

In addition to early stressful life events, negative life events in adults, especially work-related, are associated with adverse physiologic responses. Depressed mood and mental strain have been reported as a result of chronic stress. Depressed mood and mental strain are also directly linked with increased tobacco consumption in labor workers and increased alcohol consumption in professional workers.265 Although many factors causing stress have been studied, the ability to predict a stress response in any given individual remains poor.

Even transient physical and psychologic stressors can cause immune dysregulation and delay healing. For example, acute pain, academic examinations, and other anxiety and perceived stress have been reported as risk factors for health problems.131



Pathogenesis

Over the past century, many theories to describe the biologic response of the body to acute and chronic stress have been proposed. Today there is evidence that stress is a neurophysiologic, hormonal, and behavioral event. The body’s response to stress is a complex combination of biologic and behavioral mechanisms that are regulated by the neurohormonal axis. According to Selye, who introduced the theory of the general adaptation syndrome (Fig. 2-4), the three phases that occur in response to prolonged stress are alarm, resistance, and exhaustion.

In the alarm phase, the body releases adrenaline and a variety of other chemicals to combat the stress and to stay in control. This is called the fight, flight, or freeze response. The muscles tense, the heart beats faster, breathing and perspiration increase, and the eyes dilate. All of these autonomic nervous system responses are protective in nature and critical to survival. Once the cause of the stress is removed, the body will return to a state of homeostasis.

If the stressor is not removed, the general adaptation syndrome goes to its second stage called resistance or adaptation. The body is responding now to the need for long-term protection. It secretes further hormones that increase blood sugar levels to sustain energy and raise blood pressure. The adrenal cortex produces corticosteroids for this resistance reaction.

Overuse by the body’s defense mechanism in this phase can lead to disease. If this adaptation phase continues for a prolonged period of time without relaxation or rest to counterbalance the stress response, sufferers become prone to fatigue, concentration lapses, irritability, and lethargy as the effort to sustain arousal slides into negative stress.

The third stage of the general adaptation syndrome is called exhaustion. In this stage, the body has run out of its reserves of body energy and immunity. Mental, physical, and emotional resources are depleted. The body experiences “adrenal exhaustion.” The blood sugar levels decrease, leading to decreased stress tolerance, progressive mental and physical exhaustion, illness, and possible collapse. Immune, metabolic, and neuronal responses so necessary in the early defenses to abnormal stress now lead to specific organ damage.

How stress produces disease is frequently debated, and the exact pathophysiologic mechanism remains unknown. The stress response has been associated with a variety of physiologic changes that may be postulated as mediators in the development of disease. The HPA axis, the autonomic nervous system, and the catecholamine response are often cited as stress-sensitive systems. These and other neurologic and endocrine systems may be important factors in the chain of events leading to cardiovascular, gastrointestinal, endocrine, and other stress-related disorders.

Significant amounts of information have become available on how the stress response systems interact in combination with a proposed neuroendocrine-neuroimmune stress response to effect autoimmunoregulation. Findings that link immune and neuroendocrine function may provide explanations of how the emotional state or response to stress can modify a person’s capacity to cope with infection, inflammation, or cancer and influence the course of autoimmune disease. For example, in response to a stress impulse, the amygdala in the brain signals the hypothalamus to release adrenocorticotropic hormone (ACTH)–releasing factor. This stimulating hormone causes ACTH (corticotropin) to be released from the pituitary gland.

ACTH is the major hormone regulator of the body’s adaptive response to stress and the physiologic stimulus for the release of stress hormones (e.g., adrenaline, noradrenaline, cortisol) from the adrenal glands (target organ). These powerful hormones and glucocorticoids (cortisol) create within the body the fight, flight, or freeze response. This cascade of events can lead to hypercortisolism and inappropriately elevated catecholamines, resulting in immunosuppression (i.e., decreased numbers of lymphocytes [white blood cells]) and antibodies and thus increasing vulnerability to infectious diseases, including viral-induced cancers and other diseases.

Studies of the HPA axis as a potential psychobiologic mediator of these effects are underway.28 Understanding the biochemical mechanisms underlying stress may permit the development of more effective strategies to treat chronic stress and possibly prevent the development of stress-related disorders.

In 1995, researchers identified a peptide known as prepro-TRH178-199 that had been shown to reduce the secretion of corticotropin, or ACTH, by 50%. Administration of this corticotropin release–inhibiting factor in animal studies before exposure to stress revealed significantly reduced levels of ACTH and other hormones elevated in response to stress. This peptide also decreased fear and anxiety-related behaviors.98 Ongoing studies continue to look for ways to use this peptide for therapeutic purposes.

Another theory holds that certain kinds of stress are consistently likely to produce given physiologic responses and, consequently, specific pathologic states. The impact of stress on cells directly or indirectly causes protein denaturation and elicits a stress response. A cell with normal antistress mechanisms may be able to withstand stress if the intensity is not beyond that which will cause irreversible protein damage. Age-related degenerative disorders with protein deposits in various tissues may be an example of the physiologic result of this type of stress.196


Still another viewpoint is that stress is nonspecific and that personal factors, such as conditioning and heredity, determine which organ system if any will be affected by a variety of stressors. A given individual may have a specific susceptible organ that will be the target of a variety of stresses; thus, some people are gastrointestinal reactors and others are cardiac or muscle-tension reactors.

Familial patterns may account for the hereditary factor determining which organ system is affected. Low back pain, abdominal pain, and migraine headaches affecting adults often also occurred in the parents. Finally, stress may be viewed as a nonspecific force that exacerbates existing disease states.

Stress can play a key role in psychogenic pain (i.e., pain believed to be caused by emotional factors rather than the result of physiologic dysfunction). Although psychogenic pain begins without a physical basis, repeated severe stress most likely alters the complex physiology of pain transmission, modulation, and perception.

The psychogenic effect of stress, anxiety, fear, and anger that produces painful alterations in physiology is referred to as psychophysiologic pain. For example, stress can produce chronic excessive muscle contraction with resultant ischemia and pain with eventual functional impairment.

Clinical Manifestations

Therapists often treat people with neuromusculoskeletal dysfunction, especially head, neck, and back pain, without an identified point of injury or cause. Stress, reaction to stress, and posttraumatic stress disorder are common causes of physical manifestations treated by the physical therapist. Muscle tension and pain, restlessness, irritability, fatigue, increased startle reaction, breath holding, hyperventilation, tachycardia, palpitations, and sleep disturbances are some of the more common symptoms reported to the physical therapist (see Table 2-6). Clients often self-medicate using chemical (alcohol, nicotine, drugs) or food substances; the alert therapist may help assist the client by facilitating treatment intervention for this aspect of the person’s stress response.

There is clear and convincing evidence that chronic psychosocial stress contributes significantly to the pathogenesis and exacerbation of coronary artery atherosclerosis, whereas acute stress induces ovarian dysfunction, hypercortisolism, and accelerated atherosclerosis. Acute stress triggers myocardial ischemia, stimulates platelet function, increases blood viscosity, and causes coronary vasoconstriction in the presence of underlying atherosclerosis (coronary heart disease).267


Some individuals also experience exaggerated heart rate and blood pressure responses to psychologic stress. Emotionally responsive individuals report less satisfaction with social support and higher levels of perceived daily stress, anxiety, and depressive symptoms. Psychosocial traits that have been linked to cardiovascular disease may be associated with more marked cardiovascular activation occurring in response to negative emotions experienced throughout the day.56


Researchers hypothesize the exaggerated systemic vascular resistance responses during stress may be caused by endothelial dysfunction. This association may help explain the growing evidence of a relationship between stress hemodynamics and cardiovascular disease risk. It is postulated that the interplay between the sympathetic nervous system and the endothelium accounts for the regulation or dysfunction of vascular tone.280



Coping and Self-Efficacy

Coping strategies refer to the tools individuals use to manage, tolerate, or control stressful events. Whether an individual has effective or maladaptive coping strategies can significantly influence both physical health and the level of disability associated with a particular medical condition. It is important for physical therapists to support effective coping strategies. Generally, there are two main ways of coping: an active problem-solving strategy and an emotion-based strategy.191 Active coping strategies appear to be more effective in dealing with stressful events.150 For example, cognitive restructuring guides the client to focus on active coping behaviors and improving function instead of focusing on physical symptoms and pain. Reinforcing positive active behaviors and ignoring pain-related behaviors is called operant conditioning (see Box 3-20).

Measuring Coping

Several tools are frequently used to measure coping strategies. The Ways of Coping tool developed by Folkman and Lazarus115 identifies specific strategies such as seeking social support, planned problem solving, self-control, distancing, or escape/avoidance. The COPE measure asks participants to identify specific traits that typify their response to stressful events. These trait scales include topics that are similar to the ways of coping, such as active coping, planning, seeking social support, religion, or acceptance.59


Using the Ways of Coping and COPE measures, it appears that active coping strategies have a positive influence on physical health. Active coping was better than avoidance for improving immune status of HIV-positive men.129 Active coping was associated with fewer recurrences of melanoma.108 Physical therapists may want to familiarize themselves with these coping tools or work with team psychologists to support active coping strategies for their clients.

Although coping is a mechanism used by individuals to manage stressful events, greater improvements in health can be observed if certain lifestyle behaviors are changed. Changing individual behaviors is a complex and dynamic process affected by many factors. Several models of health behavior have been examined to assist health professionals in understanding the process of behavior change and developing effective strategies to improve lifestyle choices and thus to improve health.

Changing Health Behaviors

Helping people change behavior has become more important in the plan of care for all individuals in the health care setting. Addressing lifestyle modification for disease prevention, long-term disease management, addictions, chronic pain, and many other areas of health care is increasing in importance and a necessary component of whole-person care.342 Understanding readiness to make changes, recognizing barriers to change, and helping clients anticipate relapse can improve patient/client satisfaction, and lower frustration on the part of the provider during the change process.

Much has been written about the success and failure in helping people change behaviors. People clearly understand the need to change and often make efforts to make lifestyle modifications, but consistent, lifelong behavior changes are difficult and relapse is common. Repeated suggestions, record-keeping, a “just do it” attitude, and other behavior modification approaches do not always work. Individuals are often labeled as “noncompliant” or “unmotivated” when behavior change does not take place.342


The behavioral change approach to disease prevention and health promotion focuses on the modification of individual health-related behaviors. Research into smoking cessation and alcohol abuse has advanced our understanding of the change process, including what works and what is not effective. Clearly, there is not a “one-size-fits-all” approach.342 Four models and theories often cited in the literature using a health behavior change approach are presented here.

Models of Health Behavior Change

The Health Belief Model (HBM) was initially developed in the 1950s by the U.S. Public Health Service in order to help explain why there was limited success of early screening programs such as free mobile x-ray screening for tuberculosis.161 Its foundation was based on the social psychology literature of the time, which included the confluence of two learning theories: Stimulus Response Theory and Cognitive Theory.

The HBM is a value-expectancy model in which the desire to avoid illness or get well is considered the value and the belief that a certain action will prevent or limit illness is the expectation. This model embraces the cognitive theorists’ and behaviorists’ understanding of learning versus the traditional stimulus response or operant conditioning theories popular at the time. The HBM proposes that in order for persons to change their behaviors they must first believe they are susceptible to a particular condition and that the severity of that condition is serious.161 Changes in behavior are based on six key components: perceived susceptibility, perceived severity, perceived benefits, perceived barriers, cues to action, and self-efficacy.

The HBM model assumes individuals act on the basis of their rational appraisal of a given situation. The model is not designed to account for social pressures that might persuade the individual to partake in the unhealthy behavior.75,123 This is a limiting factor when one considers that a problem like obesity often has stigma and social pressure attached to it; therefore the intervention must acknowledge this.

Rating the severity, susceptibility, benefits, barriers, and self-efficacy associated with a health behavior is just the first of many steps to understanding why (or why not) individuals adopt a specific health behavior. Prospective studies performed on the HBM in the early 1980s provided support of earlier research, demonstrating that perceived barriers were the most powerful predictor of the HBM concepts.161 Any attempt to change behavior, such as eating habits or physical activity, must address the perceived barriers, which are often at the family or community level rather than the individual level.


The Theory of Reasoned Action (TRA) and the Theory of Planned Behavior (TPB) are also based on a value-expectancy theory similar to the HBM,209 which was originally designed in order to understand the relationship between attitudes and behavior.112 A key aspect is the difference between the attitudes toward the object of health (in this case breast cancer) versus the attitude toward the behavior of health with respect to that object (specifically a mammogram).113


The TRA assumes that the most important determinant of behavior is the individual’s intent to change behavior. The person’s attitude toward the behavior is determined by his or her belief about the outcomes of performing the behavior. If a positive outcome is the expected result, then there will be a positive attitude toward that behavior. These intentions are measured on a bipolar scale, such as agree/disagree or likely/unlikely, although the behavior itself is not usually measured. One limitation to the TRA is that individuals usually have only incomplete volitional control of behavioral choices.

The TPB builds on the TRA to help predict behaviors over which people have incomplete volitional control.4 The TPB includes some understanding of environmental factors that may prevent the individual with high motivation from performing that behavior. This has been the case in fighting obesity since the individual may not have access to facilities to perform physical activity or the availability to obtain healthy food choices.

Perceived behavioral control indirectly measured by control beliefs and perceived power were components added to the TPB. By including normative belief and norms, which impact intentions, this model shows that the individual can be affected by external influences that can mix with the social environment.

The Transtheoretical Model, also known as the Stages of Change Model, utilizes a stage construct to represent change over time. The stages of change were used to attempt to systematically integrate various theories of intervention, hence the Transtheoretical Model.258 Six stages are used to demonstrate that behavior change is a process rather than a finite event or single activity. The stages include precontemplation (uninterested, unaware, or unwilling to change), contemplation (considering a change), preparation (getting ready to change), action (taking actual steps to effect change), maintenance, and termination.

This model looks beyond the intention aspect of a decision and includes an observable action of behavior change. It takes into account the fact that most people will relapse or even fail, but they can reengage with the stages and may even do so several times before a change becomes genuinely established.342 This is essential with physical activity in that the individual must demonstrate the behavior and then even continue into the maintenance stage with less temptation to relapse into the previous behavior pattern. As self-efficacy improves in this model, an individual is able to move into maintenance and eventually into termination, although very few people (<20%) attain this final stage.258


Changing an overt behavior for more than 6 months constitutes the maintenance stage. Success using the Transtheoretical Model involves the delivery of “tailored” interventions versus targeted or one-size-fits-all programs. This would seem to match the clinical model in which an individually tailored program can be designed, providing the provider is willing and capable of recognizing the stage the person is in and then developing a tailored intervention. These stage-matched interventions take additional time and effort, and more research is needed using modern tools of communication, such as the Internet, that would improve the efficiency and ability to reach more diverse populations.258



Social Cognitive Theory (SCT) is a health behavior model that is more dynamic in nature than the HBM. Bandura initially felt that children can learn through observational learning and therefore the behavior is modeled and the reward is gained through vicarious reinforcement versus direct reward.25 These became two important constructs of the SCT.

The SCT is similar to ecologic models in the sense that it shares the perspective that environmental factors can be influential in shaping health-promoting behaviors.22 SCT not only incorporates factors associated with the environment but also personal and behavior-specific factors. These three components are constantly influencing each other and became the concept known as reciprocal determinism.25


Behavior under SCT is not focused independently on factors external to the individual or the environment. The situation is the person’s perception of that environment. The combination of these two constructs provides an ecologic framework for the understanding of the behavior.

This model also includes a significant acknowledgment of the sociologic concept of agency and that personal efficacy constitutes a key factor of human agency. Human agency operates within the structure of these three determinants and acts reciprocally at various strengths, times, and circumstances.21,23


Finally, outcome expectations are also constructs within the overall theory. Self-efficacy (the ability or confidence of a person to implement an effective behavior) is considered the most important construct and necessary prerequisite for behavior change.22 Self-efficacy is based on the combination of the attitudes, cognition, and expectations of an individual and can be improved through successful attainment of tasks, skills, or behaviors. Self-efficacy has been used in previous studies of healthy eating behaviors and food choices among third and fourth grade students. It was the primary predictor of the intention to engage in these healthy food choices.

Although SCT encompasses the environment more so than other behavioral models or theories, there is still limited ability to measure long-term sustainability and in some cases even action beyond the person’s stated intention. Other limitations of SCT include the criticism that the theory is too comprehensive with too many constructs that allow researchers to explain almost any phenomena observed.25


Winters and colleagues329 used the SCT to explain the variance in predictor variables for moderate and vigorous exercise in high school students. They determined that although educational methods can be effective, the specific psychosocial variables relating to self-regulation, self-efficacy perception, and outcome expectation within the SCT should be the focus.

These theories have been utilized in other large studies and programs, such as the Multiple Risk Factor Intervention Trials and the Minnesota Heart Health Program, in an attempt to reduce cardiovascular disease, although the modest impact of these interventions demonstrates a limitation in focusing on the individual behavior change models for health promotion.335
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Stress, Coping, and Self-Efficacy

Health Behavior Change

It is not easy for people to make necessary changes (or they would have done so long ago), and denial often obscures the picture. The physical therapist has a key role in bringing multiple dimensions of wellness into the plan of care. A higher level of wellness includes more than just the physical. It embraces the emotional, social, intellectual, and spiritual dimensions of health and well-being.156 Toward this end, the physical therapist can do the following:

• Assess readiness to change before prescribing lifestyle changes, including exercise.


• Provide opportunities for improving self-efficacy. For example, observe and monitor the client performing the recommended intensity of exercise (on the treadmill) and provide feedback.


• Allow opportunities for self-regulation, self-efficacy perception, and outcome expectations described by the participant.


• Promote wellness and select strategies appropriate for ability to change and perception of self-efficacy.


The physical therapist may need to develop his or her own personal coping mechanisms when working with clients who have chronic illnesses, major stress, or psychologic disturbances. Preexisting character issues or the presence of psychologic problems in a client or for the provider (e.g., anxiety, panic disorder, depression) can create obstacles to rehabilitation or prevent progress.

True behavior change rarely has a starting and ending point but exists on a continuum of time and effort. The client moves from being uninterested, unaware, or unwilling to make a change, to thinking about making a change, to deciding to do so, and getting on with it. It is easy to encourage and support someone in the change process until discouragement and relapse occur.

Understanding the processes required to make behavior change will enable the physical therapist to recognize which stage the patient/client may be in and identify the next step of action needed to help the individual move to the next state. Patience is needed if the individual is still in the precontemplation or contemplation stage. The client may seem in denial or argumentative. The physical therapist’s efforts to convince him or her usually results in increased client resistance.

The physical therapist may need to shift back to find ways of engaging the client in contemplating change by asking thought-provoking questions and personalize risk factors while maintaining a positive, nonjudgmental attitude. For example, to help the individual think about change, the physical therapist can ask, “What would have to happen for you to know that this is a problem?” To help the individual examine barriers to change, ask, “What is keeping you from changing?” or “What has helped you change in the past?” or “What are your reasons for not changing?” Additional tools and techniques to help facilitate behavior change are available.342


Stress

The physical therapist may be called on to assist the client in reducing the physical impact of stress on the body as well as providing a means of physical or emotional control. Progressive muscle relaxation, breathing exercises, physical activity and exercise, and biofeedback are the primary tools used in therapy to teach the client effective stress-reducing techniques.

Since stress commonly causes muscle tension, producing somatic symptoms such as headaches and neck and back pain, control of muscle tension appears to help reduce the physical effects of such tension as well. Progressive muscle relaxation involves the alternate tensing and relaxing of all major muscle groups, usually in sequential steps. It is easy to teach and inexpensive.

Breathing exercises can be helpful in restoring normal respiration by providing moments of deep breathing because the person in a stressful situation tends to breathe shallowly or even unconsciously hold his or her breath. Teaching diaphragmatic breathing skills and suggesting ways clients can remember to check their breathing (e.g., whenever the telephone rings, setting their watches to beep on the hour, at every stop sign when in an automobile) can aid in reducing the chest and upper body muscle tension and diaphragmatic tension and dysfunction that accompany altered breathing patterns.


Biofeedback can be an effective means of training people to reverse the subtle changes in blood pressure, muscle tension, and heart rate that accompany a stress-induced somatic response. Biofeedback involves using electronic instrumentation to signal selected somatic changes. Surface electrodes are sensitive to small changes in the electrical activity of the muscles, signaling to the client by way of sound or sight the need to practice physiologic quieting techniques (e.g., visualization, imagery, deep breathing).

Physical Activity, Exercise, and Stress

Physical activity and exercise is only one of the behavioral and psychologic therapies recommended for the treatment of stress. Moderate exercise can aid in balancing cortisol/dehydroepiandrosterone (DHEA), lower serum proinflammatory cytokines, and lower counts of senescent T cells, thereby potentially altering immunosenescence.27


Exercise training, along with behavior modification, psychologic counseling, smoking cessation, and dietary modification, are all considered important in the overall holistic treatment approach to many people. For example, aerobic exercise has been found to consistently attenuate (weaken, blunt, or reduce) the cardiovascular and adrenal responses to stress, particularly in type A personalities.

Although physical exercise may be considered a stressor itself, significant differences are apparent in the way the body responds to exercise versus the way the body responds to a mental stressor. A key difference is between the diastolic and systolic blood pressure responses. Exercise results in a rise in the systolic pressure and possibly a small increase in diastolic pressure, whereas mental stress produces a significant increase in both diastolic and systolic blood pressures. Blood vessels dilate during physical exercise to increase the blood supply to the muscles.

During this vasodilation, the diastolic blood pressure tends to stabilize or increase mildly, whereas during mental stress the muscles may isometrically contract (muscle tension), but no substantial movement of the body by the muscles and no metabolic reason for vasodilation occur. Decreased vagal activity may contribute to the exaggerated diastolic blood pressure reactivity to mental stress.







Social Support, Networks, and Roles That Influence the Effects of Illness

There are several key terms that describe the role of social relationships and the effect it has on health. Social epidemiology is the branch of epidemiology that studies the social distribution and social determinants of health. Social epidemiology provides a systematic and comprehensive study of health, well-being, social conditions or problems, and diseases and their causes. Public health activists rely on social epidemiology to develop interventions, programs, policies, and institutions that may reduce the extent, adverse impact, or incidence of a health or social problem and promote health.84,229



Social network refers to the web of social relationships that encompass an individual.142 They are the linkages between people. Network analysis focuses on the characteristic patterns of social ties between individuals. Previous work has demonstrated that the strength of weak ties (acquaintances) between people are as important if not more as the strength of strong ties (close friends).132 Unfortunately, these weak ties have been measured indirectly, such as membership in religious or voluntary civic organizations. Social networks are not always positive influences. For instance, cigarette smoking by peers is among the best predictors of smoking for adolescents.180 Social support is the functional content of relationships, the aid and assistance exchanged through interpersonal relationships. Social support is always intended to be helpful and is consciously provided by the sender.142


There is a two-way directional pathway between social networks and social support and health outcomes or disease (social epidemiology). A person’s health status is affected by social support, whereas the ability to maintain a social network is in turn affected by the person’s health status.

Data collected over the last 20 years connect social support and social networks to physical and mental health, including studies that looked at all-cause mortality36; cardiovascular disease179,237; stroke34,169; infectious disease,213 including the common cold; and HIV/AIDS.183


Berkman and Glass35 describe the impact on health by social networks as being along a continuum of factors (e.g., cultural, socioeconomic, political, religious, geographic, psychologic). More specifically, poverty, discrimination, and conflict are social-structural conditions that can exert a negative influence on health, whereas factors such as access to resources and material goods, close family ties, and help-seeking behaviors provide positive social support. The future success of our health care system may depend on reducing social inequities and lack of support that keep people from experiencing optimal health and well-being.
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Social Support

Whereas the medical model focuses on factors internal to the individual that directly affect an individual’s health status, a considerable body of knowledge indicates that factors external to an individual also play a significant role in a person’s health status. Not only does pathology impact the level of disability, but personal characteristics, social networks, and the environment also affect an individual’s daily function.

This shift in emphasis encourages the development of new treatments or interventions that impact an individual’s health. Physical therapists need information not only about the impact of pathology on individual health, but also on the role of social and environmental factors that can lead to improved outcomes in our clients.

• Assess social support in the initial intake.


• Ask about social support components, including family, partners, peers, organizations such as church or synagogue, work, and culture.


• Social support may have an impact on the prognosis of individuals suffering from acute or chronic conditions and may differ between conditions.






Environmental Barriers to Health Care

Although there are environmental exposures that lead to disease, the nature of the physical environment has an impact on health and disease outcomes. The environmental influences on eating, physical activity, and subsequent obesity have been reviewed in detail.122


Eating behavior is affected by food supply trends, nutritional content of foods, larger portion sizes, and eating away from home regularly. Individuals are subjected to television advertising and media campaigns, and are affected by pricing. Grocery store chains in high-income markets offer fewer energy-dense foods than in low-income markets, which further affects the income disparity in obesity.122


Present trends in the reduction of physical activity because of increased screen time, increased automobile use, change in types of occupational activities, the increase in availability of labor-saving devices, and the reduction of accessibility to parks and recreational space have caused the obesity epidemic to spread in all populations and demonstrate the need to intervene at the environmental level.

Simple environmental interventions, such as placing music and artwork in stairwells, have led to a 39% increase in stair use.122 Further architectural changes such as designing buildings with stairwells that are easier to access than elevators can make differences that would surpass the 100 kcal/day recommendation for daily activity.147


In an effort to combat reluctance to prepare healthy meals at home because of lack of time, cooking utensils, ingredients, and expertise, companies around the country are opening and marketing state-of-the art kitchens that will allow individuals or groups to come in and prepare 10 to 14 healthy meals. Such meals can be eaten at home without further preparation time.

At the same time, grocery stores offer a wide variety of high-sodium, high-fat microwaveable meals that appeal to busy people on the go. Teenagers who do not want to take the time and older adults who can no longer prepare meals are likely targets for this type of low-nutrition food.

Pilot projects at some universities have been instigated to increase walking on campus. Signs and campus-wide competition encouraging increased walking, as well as structural environmental changes, such as changing the locations of various parking lots, are strategies employed in this effort. These activities and programs are all consistent with the recommendations of the 2002 Task Force on Community Preventive Services.293
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Environmental Barriers

As mentioned earlier in this chapter, more than 50 million Americans (18% of the total U.S. population) have a disability.60 Data suggest that substantial disparities in health behaviors and overall health status exist between persons with and without disabilities.61 The WHO’s International Classification of Functioning, Disability, and Health (ICF) stresses the importance of environment, including physical environment, attitudes of others, or policies enforced as barrier or facilitator in the daily activities of persons with disabilities.334 The extent to which environment affects the lives of people with disabilities may depend on the person’s demographic characteristics (e.g., level of income, level of education, urban versus rural setting) and severity of disability.20


Disabilities can be physical, sensory, mental, emotional, or learning. Environmental barriers related to disability can include restricted social activity, not knowing where or how to obtain disability resource information, needing home modifications but having no way to obtain them, having difficulty accessing a health care provider’s office because of physical layout or location, and being treated unfairly at a health care provider’s office.20


There remains a need for environmental improvements to reduce social isolation and facilitate ADLs among persons with disabilities. Physical therapists can take an active and proactive role in educating the public and removing barriers. Therapists can help community leaders ensure that public places, such as restaurants, stores, and movie theaters, comply with the Americans with Disabilities Act.20


Within our own clinical practice, we can modify our actions to meet the needs of the disabled. For example, physical therapists should sit down when speaking with a person in a wheelchair and speak directly to the client rather than to the person with them. If needed, schedule extra time for people who have trouble undressing or difficulty getting on and off the table.

When talking with someone who is hearing impaired, say their name first and get their attention before speaking. This can help avoid repeating everything you say. You may or may not have to speak louder, but clearly enunciate your words when speaking to a person with a hearing loss.
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Evolve Box 2-1. Strategies to Eliminate Health Disparities


• The Executive Office of the President of the United States, Office of Management and Budget (OMB), has mandated guidelines for aggregation of data on race for use in civil rights monitoring and enforcement. The guidelines do not mandate the collection of race data, but standardize the way that race data is collected for agencies that choose to use the data. The office of Racial and Ethnic Minority Populations has been established to assist in this endeavor. http://www.cdc.gov/minorityhealth/populations/REMP/definitions.html



• Healthy People 2020 through the U.S. Department of Health and Human Services identified specific goals and objectives to help achieve national health standards that are beneficial to all Americans.


Goal 1: To increase quality and years of healthy life


Goal 2: To eliminate health disparities


http://www.healthypeople.gov/


• The U.S. Department of Health and Human Services (DHHS) and the American Public Health Association (APHA) announced in 2000 a partnership to eliminate health disparities. http://www.healthypeople.gov/Implementation/Council/council9-12-00/Partnership.htm



• The Cross Cultural Health Care Program (CCHCP) assists health care institutions to assure that individuals receive access to health care that is culturally and linguistically appropriate. The program facilitates cultural competency training for providers and medical staff, interpreter training for community interpreters and bilingual health care workers, outreach to underrepresented communities, information and education relating to cross-cultural education. http://www.xculture.org/



• Public Law 106-525 Minority Health and Health Disparities Research and Education Act of 2000 created the National Center for Minority Health Disparity (NCMHD) to investigate factors leading to minority health disparities and work toward eliminating health disparities. State health agencies are seeking ways to address health issues affecting residents in rural and urban locations of diverse racial and ethnic groups. http://www7.nationalacademies.org/ocga/showLaws.asp?sort=bynumber



• Public Law 106-129, the Healthcare Research and Quality Act of 1999, directs the Agency for Healthcare Research and Quality (AHRQ) to develop two annual reports: a National Healthcare Quality Report (NHQR) and this National Healthcare Disparity Report (NHDR). http://www.ahrq.gov/research/findings/nhqrdr/



• The National Institute on Minority Health and Health Disparities (NIMHD) promotes minority health and leads, coordinates, supports, and assesses the NIH’s effort to reduce and ultimately eliminate health disparities. The NCMHD works independently and in partnership with the NIH Institutes and Centers and with other Federal agencies and grassroots organizations in minority and in other medically underserved communities to meet the mission of the center. http://www.nimhd.nih.gov/



• The National Institutes of Health (NIH) Office of Strategic Coordination—The Common Fund is an innovative approach to advancing the science needed to improve health and eradicate disease. http://nihroadmap.nih.gov/



• The NIH has also developed the Patient-Reported Outcome Measurement Information System (PROMIS) that will develop ways to measure patient-reported symptoms such as pain and fatigue and aspects of health-related quality of life across a wide variety of chronic diseases and conditions. This trans-NIH initiative, managed by the National Institute of Arthritis and Musculoskeletal and Skin Diseases (NIAMS), provides improved methods for quantifying important symptoms and outcomes that are difficult to measure. With the development of Centers of Excellence, improved data collection systems, and improved outcome measurement information systems, the ability to evaluate quality and equality of health care will be easier and will, hopefully, achieve the desired goal of eliminating racial and ethnic disparities in health care. http://www.nihpromis.org/



• The Centers for Disease Control and Prevention (CDC) developed unique identifiers for race and ethnicity. http://www.cdc.gov/nchs/









Evolve Box 2-2 EFFECTS OF SEXUAL ABUSE ON PATIENTS/CLIENTS IN A PHYSICAL THERAPY PRACTICE

Effects of Abuse

• Low self-esteem


• Cannot trust their feelings—poor body awareness


• Difficulty with anger, violence


• Absence of good role models


• Difficulty with intimacy, sexuality, and choosing dysfunctional partners; dissociative disorder


Coping Strategies

• Repression


• Denying, forgetting, disassociation, multiple personalities


• Controlling


• Work, drug, alcohol addition, mental illness


• Self-mutilation, crime


Patients may have

• Full knowledge, active therapy


• Full knowledge, no treatment


• Suspicions but no clear memories


• No suspicions, behavior suggests possibility


Difficulties of pelvic physical therapy treatment

• Touch and look at private parts


• Small closed room


• Perceived control


Body language of discomfort

• Patient/client very uncomfortable with treatment


• Patient/client does not maintain eye contact


• Overreaction


Guidelines for the physical therapist

• No hugging or touching without permission


• Do not talk about your own experience


• Ask a lot of questions


• Never allow disassociation


• Give client as much control as possible—appointment times, which position to treat in, red gown or green gown


• Do not assign client to another therapist when unavailable (e.g., on vacation, sick leave)


• Prepare clients/patients well ahead of discharge, so as not to appear to abandon


• Be careful with home program because of concerns for possible self-mutilation


• Offer resources


• Be honest with the patient/client, especially if you do not have resources, experience, or knowledge


• Educate yourself


Data from Schachter CL: Toward sensitive practice: issues for PTs working with survivors of childhood sexual abuse. Phys Ther 79(3):248, 1999.





Chapter 3

The Psychosocial-Spiritual Impact on Health Care

Susan Ann Talley, Betha Anne Fisher, Kathleen J. Pantano, Darina Sargeant, Kimberly Dunleavy,  and Bonnie Yost



If we consider our profession to be one of “helping,” it is inconsistent that we should extensively attend to physical pain, dysfunction, and symptoms without recognizing and attending to the nonphysical contributors to those physical maladies.

Bonnie Yost



Increasing focus and attention are being brought to the concepts of whole systems healing and integrative care along with offering prevention and wellness in providing health care for the total person. As a result of this shift in thinking, a concept referred to as whole systems healing is making its way into the health care arena.508


Whole systems healing is a way of enhancing the health and well-being not only of individuals, but also communities and the environment in which we live. Change is needed in the way we deliver and practice health care. Understanding complex human and environmental systems and finding ways to improve well-being and outcomes associated with health care will become the focus of care in the future. Toward that end, therapists must understand the value of their own wellbeing while attending to the health and care of others. An effective approach to health care is one that supports and maximizes each person’s potential physically, emotionally, socially, and spiritually. This chapter does not cover every aspect of these dimensions but does, hopefully, draw the reader’s personal as well as professional attention to the importance of these concepts.

Psychologic Considerations in Health Care

Trauma and psychologic contributors to pain and dysfunction can cause extensive comorbidity for people seen by rehabilitation providers. Trauma can be defined as an overwhelming or life-threatening event—experienced or witnessed—resulting in intense fear, helplessness, and horror (Box 3-1). The physiologic responses to trauma—the “fight-or-flight” responses of the sympathetic nervous system—are immediate and automatic, appropriate responses to avoid danger or imminent harm. The emotional responses to trauma are more complex and individual, with different coping responses that may be influenced by family history, genetic influences, and emotional development.

Medical diagnostics and treatment are often directed toward physical causes without consideration of emotional and psychologic symptoms and reactions as primary diagnoses, secondary responses, or comorbid conditions. Psychologic diagnoses are also extremely important to consider for overall prognosis.162,163,281,368 If medical and rehabilitation professionals ignore the psychologic elements of a person’s diagnosis or the causative factors, outcomes are often adversely impacted.368 Contemporary practice must attend to the personal and environmental factors including psychosocial elements following the World Health Organization’s International Classification of Functioning, Disability and Health endorsed by the American Physical Therapy Association (APTA) in 2008.12


The cognitive, physical, emotional, and spiritual systems of human beings are intricately intertwined and interdependent and vague symptoms can be the result of complex psychologic contributions or multifaceted problems. The amount of time spent with patients/clients provides opportunities for physical therapists to recognize physical and nonphysical contributions to pathology and, in concert with other health care professionals, to attend to the rehabilitation of the whole person.342 There is the possibility that individuals who have a history of psychologic trauma may have psychologic symptoms reactivated during health care encounters, even if their physical impairments are being addressed.113,128,342,343,427



It is important to remember that physical pain and symptoms that have nonphysical roots will not resolve unless the underlying causes of the problems are addressed. It is vital, as health care professionals, that we are sensitive to the effects of our care on the whole person. Attention to psychologic resources, personal beliefs, support systems, resiliency, self-efficacy and spiritual reserves are critical to healing and enhanced outcomes.389


Incidence of Trauma

(See also “Domestic Violence” in Chapter 2.)




Box 3-1 TRAUMA-RELATED TERMINOLOGY

Trauma

Definitions of trauma include:

• An event that threatens serious bodily injury or survival of self or others—experienced or witnessed—resulting in intense fear, helplessness and horror


• The meaning of the event may be as important as the physical trauma


• In psychology—emotional shock: an extremely distressing experience that causes severe emotional shock and may have long-lasting psychologic effects


• In medicine—bodily injury: a physical injury or wound to the body


Torture

Definitions of torture include:

• The deliberate, systematic or wanton infliction of physical or mental suffering by one or more persons acting alone of on the orders of any authority, to force another person to yield information, to make confession or for any other reason


• To inflict pain on someone; to inflict extreme pain or physical punishment on people; cause somebody anguish: to cause somebody mental or physical anguish; distort something: to twist or distort something into an unnatural form


Ritual Abuse

Definitions of ritual abuse include:

• Ritual abuse is a brutal form of abuse of children, adolescents and adults, consisting of physical, sexual, and psychologic abuse involving the use of rituals. Ritual abuse rarely consists of a single episode. It usually involves repeated abuse over an extended period of time.


• Alleged systematic child abuse: the alleged physical abuse of children by adults taking part in supposed satanic rituals


Dissociation

Definitions of dissociation include:

• An unconscious process by which a group of mental processes is separated from the rest of the thinking processes, resulting in an independent functioning of these processes and a loss of the usual relationships; for example, a separation of affect from cognition.


• In psychiatry: separation of emotions: the separation of a group of normally connected mental processes, for example, emotion and understanding, from the rest of the mind as a defense mechanism


Data compiled by Bonnie Yost; sources available upon request.



Whether it is apparent, health care professionals in all specialties work with individuals who have a history of trauma (physical, sexual, or emotional). The incidence of psychologic trauma is high and researchers and clinicians suggest that these statistics are low because unreported incidents193 and ritual abuse (intentional and repeated torture) statistics are difficult to monitor (Table 3-1).

Although family and interpersonal violence is more common, torture and war provide intense, repeated and extremely damaging stressors for those directly involved, for their families, and sometimes even for medical personnel who are called upon to assist with individuals who are being tortured.99 Large numbers of refugees who now reside in the United States have experienced or witnessed torture to varying degrees.180 They have also been exposed to death on a large scale with high prevalence of major depressive disorders, post-traumatic stress disorder (PTSD), anxiety and panic attacks, as well as physical and psychologic pain.180,250



Table 3-1

Incidence of Interpersonal Trauma



	Type of Trauma
	Reported Incidence




	Child Abuse
	
• A global meta-analysis concluded that 12.7% of the population reported that they had been victims of childhood sexual abuse: 18% females, 7.6% males469

• In the United States, more than 740,000 children are treated in hospital departments as a result of violence each year

• Youth violence resulted in more 656,000 emergency room treatments in 2008 with nearly 6,000 homicides in 2007





	Adult/Elder Abuse
	
• 1-2 million adults older than age 65 yr are estimated to suffer abuse or neglect annually

• Violence accounts for approximately 51,000 deaths in the United States annually





	Rape
	
• In a national survey of 9,684 adults, 10.6% female and 2.1% male respondents reported being raped at some stage in their lives, with 60%-70% of these individuals being raped before age 18,49 while another survey reported as many as 17.6% of women and 3% of men reporting forcible rape494








[image: image]


Modified from Centers for Disease Control and Prevention (CDC). Injury center: violence prevention. Available online at http://www.cdc.gov/ViolencePrevention/; Stoltenborgh M: The neglect of child neglect: a meta-analytic review of the prevalence of neglect. Soc Psychiatry Psychiatr Epidemiol 48(3):345–355, 2013.




Combat

The trauma of war can affect not only the warriors, but also their partners and children. Trauma associated with war can cause problems with self-esteem, communication, sexuality, and parenting. A condition of hyperawareness or hyperarousal is common long after the euphoria of returning home has worn off. Adrenaline rushes from constantly being on alert in war zones do not just get “turned off” once the soldier is home or in a safe environment.

Combat trauma can lead to depression, PTSD, and other forms of emotional pain. The most common problems confronting families of combat veterans include emotional numbing, sexual difficulties, anger, family violence, and guilt. Healing the wounds of war is becoming the focus of new research and clinical attention.297 For further discussion, see “Posttraumatic Stress Disorder” below.


World Events and Cultural Trends

Currently, our world is threatened by terrorist activity. Along with our society’s saturation of fear-based marketing strategies and victim mentality, the general public in the United States is a prime target for psychogenic illness. The resulting sequelae directly impact medical care and the clinician’s perspective.

The Department of Homeland Security believes that our country and the world need to prepare for outbreaks of mass psychogenic illness.509 World and U.S. events point to the effects of fear and terrorist attacks on the general public and specifically on people in the real or perceived exposure areas. The number of individuals suffering psychogenic illness could far exceed the number of actual casualties in a chemical, biologic, or radiologic or other life-threatening event.

Support for this perception based on real events has been published.336 Distress experienced in populations and various social groups well outside the involved communities include feelings of distrust for authority figures and organizations, anxiety over potential future threats, feelings of grief and loss, a sense of loss of control, and doubting local wisdom that persists for at least 18 months. The study punctuated the importance of open and consistent communication, personal involvement with those perceiving or recovering from trauma, and community support in trauma healing.336


The 21st century cultural guidelines in the United States have become more ambiguous and obscure, especially in comparison to the more tangible social constructs of the 20th century.310 Fear-based living leads to victim mentality and can result in an unrealistic perception of life with associated loss of personal awareness and stress-management potential.

Medical remedies for common concerns serve as backups and safety nets when personal management skills are unsuccessful or nonexistent. Loss of confidence in innate coping ability propels us into seeking an external cause and source of remedy (including substances, food, and other addictive behaviors). Evidence of this trend is seen in medicine and in everyday life.

Psychologic Responses to Stress and Trauma

Trauma including physical, sexual or emotional abuse, violent physical injury such as motor vehicle accidents (MVAs), injuries sustained during combat, assault, even an unexpected event perceived as a threat (e.g., dog bite) can result in acute psychologic stress symptoms such as anxiety, dissociation (detachment of the mind from the emotional state and/or even the body), intense fear, helplessness or horror, reexperiencing the event and increased arousal.18 Observation of physical trauma such as torture, disasters, or violent personal assaults462 can result in the development of Acute Stress Disorder, which is the appropriate diagnosis if the characteristic anxiety, dissociative and other symptoms occur within 1 month of the trauma.26 If these symptoms are still present beyond 4 weeks, the diagnosis changes to Posttraumatic Stress Disorder.

Physiologic Responses to Stress

Stress Reactions

Worry, fear of the unknown, and other anxieties are normal occurrences, which usually resolve. Empathetic support from caring people who listen, offer reassurance, and point out options for dealing with the event may help alleviate fear or anxiety.448 In the presence of danger, fear is helpful for the purpose of initiating an appropriate short-term survival response referred to as the sympathetic fight, flight, or freeze response already mentioned. Anxiety or fear of potential threat in the absence of real danger or for extensive time periods can cause damaging psychologic and physiologic patterns.

Animal studies confirm that in repeated experiences of overwhelming trauma, freezing becomes the default coping mechanism, even when other options for escape or defense are available. Dissociation (lapses in consciousness, decreased awareness of the surroundings, loss of memory or occasionally loss of identity) is an extreme manifestation of the freeze response that occurs as a response to severe trauma.340,433,436,513 The concept of dissociation is defined as a detachment of the mind from the emotional state or body. This condition can be as mild and fleeting as daydreaming, or it can be so severe that the personality is shattered into adaptive “parts” such as in Dissociative Personality Disorder.

Living in the shadow of unresolved trauma and depending constantly on coping systems designed as temporary, short-term defenses for survival have implications for physical, emotional, mental, and spiritual health. Individuals whose dysregulated responses to unresolved trauma (including dissociation) are often unaware of their fractured state until the coping mechanisms begin to break down and functioning becomes increasingly difficult.

There is also a negative impact on the brain and sympathetic nervous system as a result of the long-term effects of living in a constant state of anxiety and survival mode. Persistent fear and a sense of being unsafe (perceived or real) has devastating effects on every aspect of health. The normal acute stress responses include activation of the hypothalamic-pituitary-adrenal system with release of cortisol, epinephrine and norepinephrine resulting in the fight-or-flight responses described here.175 The release of cortisol reduces metabolic activity, elevates blood glucose. After prolonged stress responses, the body responds by activating a negative control on the hypothalamic-pituitary-adrenal system to stop the acute responses when high levels of cortisol are present.175,533 Persistent, long-term stress without resolution therefore results in a downregulated system with low cortisol levels and the possibility of decreased immune function. The physical effects of low cortisol are closely related to inadequate immune responses to microtrauma,175 infection, or neoplasms.181


Impairments in the regulatory cycle of the hypothalamic-pituitary-adrenal system may correspond with physical pain, excessive fatigue, and tension with negative effects on the anatomy and function of the brain. Young children who experience abuse or neglect show abnormal cortisol levels, indicative of a dysregulated stress response. These changes often remain after the child has been removed to a safe, caring environment and are persistent in individuals who show clinical or subclinical symptoms of PTSD.182,468


Individuals with PTSD have also been shown to exhibit high levels of inflammatory cytokines partly attributed to low cortisol levels.175,181 However, the opposite relationship has also been proposed whereby chronic inflammation results in changes in dopamine activity in the hippocampus and amygdala, contributing to fear responses and memory retrieval of trauma with similar symptoms to individuals with major depression.175,181 Research continues to explore these relationships, as well as pharmacologic management, including serotonin uptake inhibitors and responses to hydrocortisone.


Pain Perception: The Link Between Psychologic and Physical Connections?

Pain has been defined as an unpleasant sensory and emotional experience associated with actual or potential tissue damage.325 The extent of pain experiences are shaped by psychologic factors such as the attention or importance of the pain, interpretation of the pain (based on previous experience, beliefs, attitudes and expectations), coping strategies and resultant behaviors.282 Psychologic variables, such as pain catastrophizing (exaggerated negative attitude in response to a minimal physical event),474 fear-avoidance behaviors,273,277 and pain-related anxiety,429,521 can impact postsurgical and rehabilitation outcomes.155


These and other psychologic risk factors (such as unhelpful beliefs about pain, expectations of poor treatment outcome, clinical depression and/or personality disorder) are identified and considered “yellow flags.”368 When the physical therapist observes or identifies yellow flags, it may be possible to address or accommodate the comorbidities during treatment; otherwise, an appropriate referral may be needed.282,368 By addressing yellow flags, it may be possible to limit long-term disability and fear behaviors,520 or to explain poor outcomes.368,538


Acute pain serves as a warning system and carries the expectation of resolution. Chronic pain is less well-defined, provides no biologic benefit, and does not resolve. The neurophysiologic changes that occur in the presence of chronic pain are complex with prolonged neurochemical changes, increased sensitization of peripheral and central nociceptive pathways and receptors and changes in areas of sensory appreciation in the cortex. Noxious stimuli to dorsal horn neurons cause substance P and glutamate to produce cellular changes, which can enhance pain transmission to the brain.

Prolonged central sensitization or decreased threshold of neural excitability eventually requires lower or no external stimuli to be self-perpetuating. In addition to sustaining cellular changes in the spinal cord, individuals with chronic pain have a more complex brain response to additional pain experiences than people without chronic pain histories. Chronic pain can impair sleep, cognitive function, mood, cardiovascular health, sexual function and influence every facet of an individual’s social interactions.148



SPECIAL IMPLICATIONS FOR THE THERAPIST 3-1

Psychologic Considerations in Health Care

Physical therapists are ideally placed to bridge the gap between the physical and psychologic realms and broaden the scope of caring for the whole person. Repeat visits over time set the stage for developing trust and sharing at deeper levels.115 Knowledge of neurophysiology and biopsychosocial trends, along with careful listening and reflection, helps the clinician address subconscious needs of the client, thereby allowing the therapist to evaluate more carefully (and the individual to participate more fully) in treatment choices.

As health care professionals, we frequently encounter people suffering from childhood and adult trauma in our clinical practices. Health care professionals must be sensitive to the most wounded and complicated client so as to maximize the potential for whole-person healing. Today’s political and social events are precipitating real and perceived trauma. Domestic, sexual, ritual, and other abuses permeate all social strata. It is impossible to identify a perpetrator or survivor of abuse by outward appearances. Perpetrators are skilled at cover-up, and survivors cope through dissociation to look “normal” because of conditioned fear.

Many individuals with unresolved, unseen emotional and psychologic wounds do not know the reasons for their comorbid diagnoses; failed treatments; reactive, destructive lifestyles; and bankrupt relationships. They have survived by hiding their pain, disability, and terror from themselves and from others. Triggers, flashbacks, and nightmares often do not intrude into daily life until well into adulthood, when the survivor is unable to continue the exhausting “cover-up,” fear-based façade, and denial stemming from overwhelming shame and trauma. Signs of unresolved trauma can be found in Table 3-3.

Common health care practices often significantly hinder the recovery of abuse and trauma survivors. Medical practitioners are trained to take control and move through treatment within limited time allowances. Medical offices are filled with sights, sounds, smells, and items that can make even a person without a traumatic background feel uneasy or unsafe. The clinician may use hands-on techniques, such as pushing, pulling, stretching, compressing, touching, rubbing, and other sensory or sudden changes, that can impact a client with a history of abuse in a negative way. Persistence in cajoling, cheerleading, or demanding compliance meant as encouragement may further victimize the individual.245


Problems of this type in practice can be remedied and significant improvements can be seen in patient/client satisfaction and response when involved professionals understand the specific needs of the individual and the dynamics of the deeper, heart-mind-body pathology.











Effects of Trauma on Brain Development

A-Type (Neglect) Trauma and B-Type (Abuse) Trauma

The terms type A and type B psychologic trauma have been used to describe neglect (type A) and abuse (type B). Type A trauma results from the absence of positive support for psychologic health and well-being, such as nurturing by and healthy bonding with parents. Physiologically, lack of early childhood support results in changes in the limbic and related areas of the brain where strong emotions are processed and stored. Type A traumas will present as painful feelings emerging when the wounded person realizes the impact of lack of nurturing in his or her own development.

Type B traumas are negative events that take place during childhood or adulthood. Dissociative coping mechanisms and barriers or distortions to memory are more likely to result from negative events. The harbored reactions, feelings, and beliefs related to the psychologic trauma stimulate flight or fight fear reactions and sympathetic system activation and influence the ability to receive or express joy. Dissociative amnesia is the brain’s coping mechanism for overwhelming, life-threatening trauma and can occur any time after infancy.18,434


Both type A and type B traumas increase the individual’s conscious and unconscious need for self-protection, activating the sympathetic system and escalating adrenal activity. Self-perpetuation of mixed messages (the inability of the brain’s two hemispheres to make sense of and resolve the cognitive message and sensory input) results in a persistent sense of helplessness. The conflicting and stressful input causes elevated, sustained cortisol levels, expressed physically as somatic pain and psychologically as emotional representations of the ongoing internal, mental conflict.

If the trauma is severe, the sense of self can be shattered confounding identity and destroying the concept of personal boundaries. Childhood trauma disrupts the course of normal development and perpetuates brain dysregulation. Consistent character traits and functional difficulties can be traced from deficits in early development. Major deficits in any of the normal developmental steps can lead to the unhealthy tendencies and traits listed in Table 3-2.

Identification and Disclosure of History of Trauma

Mild-to-extreme incidents of sexual trauma and domestic violence are frequently well hidden. Often individuals do not disclose their history of abuse because of feelings of shame and guilt, and fear of retribution.193 The fear of not being believed, as well as implications for further violence or loss of support, also may result in not disclosing the trauma. The effects of trauma in early development on brain cognition and memory can destroy victim credibility and promote denial in the victim. Physicians and therapists who serve as entry points into the health care system need to be able to recognize signs of psychologic trauma presenting as primary diagnoses, secondary comorbidities, or somatic symptoms in order to be able to refer to mental health professionals, as well as to adapt evaluation and treatment strategies.128,203,282,435,436



Table 3-2

Developmental Impact of Trauma



	Age
	Normal Developmental Steps
	Potential Tendencies and Traits




	Birth to 3 years
	
• Caregivers meet needs in healthy ways (temperature, caring/protective touch)

• Caregiver relationships, faces and voice tones confirm personal value/belonging

• Child experiences safety; healthy conflict resolution and management of emotions is modeled by caregivers


	
• Fear and insecurity in relationships

• Manipulative, self-centered, isolated or discontented personality

• Difficulty regulating emotions; emotional outbursts, worry, depression

• Narrow scope of emotional tolerance





	4 to 12 years
	
• Child learns to identify needs, ask and receive appropriately

• Child discovers and owns up to the consequences of own choices/behaviors

• Child sees benefit in doing tasks the child does not feel like doing

• Child experiences success exercising own talents and initiative


	
• Passive-aggressive; persistent frustration/disappointment when needs and expectations are not met

• Addictive; searching for satisfaction

• History of repeated failure; “stuck,” undependable, focuses on comfort, daydream fantasies

• Unproductive goals and activities





	13 years to birth of first child
	
• Young adult cares for self and others

• Young adult able to tolerate and successfully manage difficult situations

• Young adult recognizes and owns effects of personal actions on self and others; able to contain self; avoids harm to others

• Young adult is able to maintain healthy relationships over time and distance


	
• Self-centered; difficult to be around

• Conforms to negative/destructive group activities

• Insensitive to others; defensive, controlling, harmful, victim mentality,

• Shows excessive self-importance, loner
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Note: Failure to receive healthy nurture and instructions listed as part of Normal Developmental Steps can lead to unhealthy tendencies and traits listed.

Data from Wilder EJ: The life model, Pasadena, CA, 2004, Shepherd’s House.




There is a high incidence of concurrent mental health problems, substance abuse (see “Substance Use and Addictive Disorders” in this chapter), and physical disorders observed in the general population. Women who have a history of violence have been found to have a high rate of chronic illness,269 often complain of multiple nonspecific physical problems,315 and have a high rate of disability claims.418 There is also an association between the severity of childhood abuse or domestic violence with poor health behavior, disabling health conditions, and severity of somatic symptoms.534 The ability to provide trauma-cognizant and patient-sensitive effective care for those with or without an identified history of physical and/or psychologic trauma may depend on recognizing the symptoms of abuse without an explicit disclosure.128


Many physical, mental, and emotional pain and behavioral problems are common to abuse, trauma, and torture survivors. Although psychologic sequelae are frequently the outcome of traumatic experiences, survivors often experience their problems as primarily somatic.513 Because of dissociation, amnesia, and survival reactions at the time of trauma, the person may not have any conscious awareness of the abuse and trauma history until much later, especially if the trauma occurred during childhood.512


People suffering from unresolved trauma often work to cover their severe distrust of people and unfamiliar environments. Safety, real or perceived, is foreign and unidentifiable because of their past history. The effects of past trauma can be expressed physically or emotionally and are set off by normal daily events, especially medical treatment. Sensory information through sound, smell, taste, sight, touch, and position or movement similar to the original trauma can elicit physical or emotional reactions, apparently unrelated to the current treatment focus or context.433,435,436


Medical offices may be associated with care following the trauma and can make even a person without a traumatic background feel uneasy or unsafe. The clinician may use hands-on techniques, such as pushing, pulling, stretching, compressing, touching, rubbing, and other sensory or sudden changes, that can impact a client with a history of abuse in a negative way. Persistence in cajoling, cheerleading, or demanding compliance meant as encouragement may further victimize the individual. In addition, default coping strategies surface repeatedly and reinforce the physical, emotional, and mental survival reactions as if past trauma was occurring in the present. This often presents as “freeze” reactions accompanied by shallow breathing or breath holding.

These “triggers” might be difficult for the physical therapist or the patient/client to identify without careful observation of body language, consistency of verbal responses with body language, or through questioning.128,435,436 The astute provider can look beyond the superficial and obvious symptoms to consider the contributions from all systems and underlying pathology. Dissociative changes are very subtle, allowing the survivor to conceal tremendous turmoil internally. Table 3-3 lists the most common signs and symptoms of unseen wounds and unresolved trauma; this list is not exhaustive as there may be other symptoms experienced by some people. Sensitive observation, attentive listening, and appropriate questions help the clinician to grasp subtle changes that indicate client status.
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Effects of Trauma

Identification of Psychologic Contributions to Physical Diagnoses

Physical therapists are ideally situated to screen for and respond to family violence and all forms of trauma and abuse. As a client is treated over a period of time, and with repeated visits, a relationship is formed that is conducive to growing trust and openness. As the client verbally discloses this information to the physical therapist, observations of function, affect, reactivity, receptiveness, and appropriateness can be gathered. Receiving and comparing information from the client’s musculoskeletal, neurologic, verbal, and nonverbal communication provides a wealth of confirming or contradictory evidence.

Observe the client for:

• Excessive tension, rapid breathing, and freeze patterns observed during positioning and hands-on activities


• Inappropriate responses to questions or evaluation techniques


• Excessive fear responses (body language, facial expressions, declining treatment)


• Sudden fear, muscle guarding, sweating or the need to move from a specific location


• Darting eye movements, sweating or lack of conscious attention


• Treatment or touch results in excessive reports of pain, or muscle spasm that are inconsistent with the area or the extent of pressure.


Evaluation tools that may assist in identifying psychologic contributions:

• Questions on the intake evaluation related to abuse or emotional trauma436



• Sensitive open-ended questions to allow disclosure436



• Tampa Kinesophobia Scale (>39 elevated score)2,258,537,538



• Pain catastrophizing scale (>20 elevated score)2,537,538



• Beck Depression Inventory (>13 elevated score)68,195,538



• PTSD Scale152



• Evaluation of inconsistencies between subjective reported pain or influence on function and observed functional capabilities


Evaluation of progress and identification of:

• Failure to progress


• Difficulty complying with his or her independent self-care program


• Belief that there is an answer to physical discomfort that will take away all the pain such as another health care provider opinion, explanations derived from MRI or other sophisticated testing, surgery or pharmaceutical management


Strategies to enable disclosure or identify if referral to a psychologist is needed or modifications to physical therapy treatment are required436:

• Establish an environment of personal safety and trust





Table 3-3

Signs of Unresolved Trauma



	Physical
	Emotional
	Behavioral
	Mental



	
• Hypervigilance

• Cannot differentiate between healthy and unhealthy pain

• Joint and muscle pain

• Headaches, shoulder and neck pain, and tension-related problems

• Balance, vestibular problems, and dizziness

• Visual disturbances or loss

• Hearing loss and tinnitus

• Recurrent high blood pressure

• Gait abnormalities

• Paresis

• Disconnection from body

• Syndromes and diseases, such as:

• Chronic fatigue syndrome

• Fibromyalgia

• Irritable bowel syndrome

• Reactive bladder

• Restless legs syndrome

• Meniere disease

• Lupus erythematosus

• Multiple sclerosis

• Autoimmune diseases



• Teeth clenching and bruxing (grinding)

• Digestive and intestinal problems

• Blood pressure problems, heart arrhythmias, chest pain

• Nervous tics, tremors

• Rashes, itching

• Exhaustion

• Allergies

• Insomnia

• Short of breath

• Diagnoses unresolved by medical tests and treatment; comorbidity


	
• Egocentric, self-blame (“I am the cause of everything that happens”)

• Inability to tolerate feelings or conflicts

• Intense self-blame and feeling unworthy

• Staying stuck in victim or perpetrator roles

• Disconnection from feelings, emotions

• Feeling very isolated, alone, vulnerable

• Anxious, fearful, panic attacks—fear of the unknown, consistently anticipating the worst

• Depression, doubt, discouragement

• Paranoia, distrust

• Secrecy, guilt, shame

• Insecurity/poor self-worth

• Feeling out-of-control, overwhelmed, at the end of one’s rope

• Sudden, exaggerated emotional reactions

• Flaring anger, rage, hatred; abusive talk/actions

• Quarreling, fighting, complaining, judging

• Nightmares, sleep disorders; flashbacks, “triggers”

• Bitterness, resentment, shame


	
• Cannot recognize, define, or emulate healthy behaviors, relationships

• Does not know what is “normal”

• Does not know how to model or live “normal”

• Child-like, unrefined, or harsh social skills

• Difficulty with relationships; unhealthy boundaries

• Self-injury, self-persecution/blame; destructive lifestyle

• Inappropriate threat/defense reactions

• Failure to own responsibility; victim mentality

• Greed, materialism

• Cheating; lying; stealing; apathy; laziness; procrastination

• Obsessive impulse, driven

• Disorganization, procrastination

• Difficulty keeping promises, appointments

• Reactive, inconsistent personality traits

• Reckless driving, accident prone

• Impatience, irritability, inappropriate social reactions

• Disorders in eating, sleeping, sexual desire

• Addictions—alcohol, drugs, sexual, smoking, food

• Inability to speak needs or feelings

• Withdrawn, isolated, loner

• Disorganized attachment patterns—clinging or avoidance behaviors

• Out-of-control, self-injurious and/or suicidal behaviors and patterns


	
• Difficulty with problem solving and intentional focus

• Confusion, forgetfulness

• Difficulty saying “No” and/or making decisions

• Intrusive, negative, or destructive thoughts, images, feelings

• Failure to recognize and act on available options

• Identity confusion and deception; overriding focus on self
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Data compiled by Bonnie Yost; sources available upon request.




• At the appropriate time, explain that sharing apparently unrelated reactions is important to successful intervention because thoughts, feelings, and sensations reveal factors contributing to the symptoms and may interfere with positive outcomes


• Identify triggers that increase stress reactions through careful observation, discussion with the patient/client and ongoing monitoring of both physiologic and psychologic responses


Referral for psychologic management:

• Identification of clients who might benefit from referral for psychologic services is an important element of evaluation with possible elements such as identification of “yellow flags,” client reported history of abuse or emotional trauma, identifying inconsistencies or exaggerated responses to physical diagnoses, fear-avoidance behaviors or lack of progress332



• It is important to inform the client of options in obtaining those services and the benefits of receiving such services. Have a prepared referral list with contact information for carefully screened interdisciplinary professionals. A list to consider can help smooth the client’s transition in thinking about taking advantage of adjunct services436













Box 3-2 RIGHT BRAIN HEMISPHERE FUNCTION

The right hemisphere of the brain is dominant for:

• Receiving, expressing, interpreting and communicating emotional states (right hemisphere to right hemisphere)


• Sending and receiving subconscious, nonverbal communication


• Retaining the most deeply ingrained message (the nonverbal, which overrides the verbal message)


• Registering emotional messages from the subconscious facial expression and tone of voice of the sender then generating a somatosensory bodily representation of how the sender feels about self (receiver) and about the emotional status of the sender


• Primary-process cognition


• Adapting to complex, internally contradictory information


• Processing of “image thinking:” simultaneous, multilevel incorporation of varied image messages and components


• Processing of stress and negative emotions, utilizing negative environmental stimulus for error compensation


• Storing emotions that are then expressed physically and nonverbally, mostly subconsciously, by the right hemisphere





Supporting Psychologic Healing

The time constraints under present financial and insurance restrictions result in health care practitioners having less and less time to listen and make a personal connection with the individual. As physical therapists may have more consistent interactions with clients than other professionals on the health care team, clients might reach out to physical therapists for support or choose to disclose their psychologic problems. The physical therapist should therefore be able to refer to appropriate mental health professionals, be familiar with methods of psychologic management in order to support interdisciplinary care, and be able to apply some behavioral and learning techniques to facilitate improvement in physical function. Conversely, physical therapists will also need to be aware of how to manage dysfunctional patterns and avoid client dependency or transference. These skills take time and additional exploration and training to develop; therapists are encouraged to seek opportunities for such training throughout their careers.441


Psychologic Healing Potential

The areas of the brain involved in receptive and expressive communication are distributed across both hemispheres. The left hemisphere controls linguistic communication and analytical interpretation, whereas the right hemisphere is responsible for nonverbal receptive and expressive communications (Box 3-2). Both brain hemispheres work together to seek and verify consistency and accuracy of information and stimulus. Traumatic experiences interrupt brain function and precipitate conflicting interpretation of sensory and cognitive input.

Maturation of the right brain in infancy is equated with the early development of self (brain-mind-body). The right hemisphere of the brain, more than the left, develops vast connections with the emotion-processing limbic areas of the brain, which have a powerful influence on behavior. Nonverbal communication (facial and body language, tone of voice) relays the dominant message when receiving, expressing, and communicating emotional states.438,440 These messages are operate at a subconscious level and are derived from past experiences, deep emotions, and base perceptions of both the sender and receiver. The receiver’s brain generates a somatosensory, physical representation of how the sender is perceived to be feeling during the interaction and the related “message” or meaning to the receiver.439


Emotional interpretations, such as impressions of joy, frustration, contentment, insecurity, confidence, fear, and peace, are often the first, strongest, and most lasting messages, no matter what words or ideas are verbalized. The right hemisphere of the brain is also responsible for processing stress and emotions and for learning how to compensate for negative or stressful experiences (even positive events and experiences can be perceived as “stressful” although not in a negative way).441,442


The Development of Joy

From birth and throughout life, connection with other people or lack thereof impacts every aspect of our health, perspective, and function. Just as neglect and abuse interfere with normal development, nurture and relational joy promote healthy growth and development and a secure, resilient identity. Joy has been identified as a necessity for human development.

Humans will mirror nonverbal interpersonal communication paths. A child will mirror what the child receives nonverbally from interaction with older children and adults, and behavior is mimicked from exposure to the more mature models.438-440 The attitude and emotions of the sender, conveyed nonverbally, carry the deepest and most lasting message to the receiver. The more healthy and mature a person is, the better able that person is to accurately understand left and right hemisphere communications and resolve conflicting verbal and nonverbal messages while retaining a solid and consistent self-perception and response stability.438,439 Tone of voice and facial expression result in much faster messages than verbal communication. Subconscious messages from facial expressions occur as fast as 40 milliseconds or the time it takes for one brain cell to fire. The complete cycle of sent and received nonverbal messages occurs at six times per second.438-440


The Right Orbital Prefrontal Cortex428


The importance of right brain function in the development of joy and the ability to resolve emotional, personal, and psychologic conflicts can be understood better by reviewing a description of the role of the right orbital prefrontal cortex (ROPC). ROPC of the human brain develops between birth and 18 months of age. How much and how fast this area grows depends directly on the nature and quality of stimulation this area receives through interaction with a caregiver. Growth in a person’s ROPC occurs when the child receives nonverbal messages that they are valued and cared for through eye contact, voice tone, and touch, which becomes a positive motivator for the child younger than 12 months old.440,442


There are normal growth spurts of the ROPC between birth and 18 months of age, with peaks at 3 months and 9 months of age; between 3 and 5 years of age with the peak at 4 years of age; between 7 and 10 years of age; at 15 years of age; and at the birth of the first child.438 Biochemical changes during pregnancy prepare the mother’s brain for ROPC growth. The last identified growth spurt of the ROPC occurs at the birth of the first grandchild.438-440 Throughout life, the ROPC retains its ability to grow, and thus its ability to heal, to the same extent as from infancy. ROPC deficits can be restored in persons suffering previous developmental or trauma losses.439,440


Brain scans confirm that the ROPC grows in response to joy, targeting the left eye.438-440,539,540 For clarity, “joy” is differentiated from “happiness” in that joy is relational and results in positive growth and health beyond circumstances. Happiness can be manipulated and governed by circumstances and by the person’s will. Although some growth of the ROPC will occur with even minimal joy experiences, the most favorable growth and healing of the ROPC occurs during frequent and consistent experiences of joy such as genuine smiles. ROPC function is enhanced when the right hemisphere messages are in agreement with the verbal left hemisphere content and when there is synchrony of communication. In the absence of “joy” stimulation, the ROPC will atrophy and the full growth and potential will not be achieved.


Phases of Healing


Note to Reader

This section is written from the perspective of a psychologic health care provider but is intended to provide the physical therapist with an understanding of the concepts as they are currently understood and employed by that professional discipline because we often share clients and integrate services. Recognizing where our patients/clients may be in the healing phases can aid and assist us in providing compassionate and effective care. The physical therapist must be in touch with, able to successfully process, and model healthy responses to physical therapist’s own pain in order to remain clear of the client’s painful experiences and pain reactions.

The physical therapist can impact physical and nonphysical healing in all phases in a powerful way. From the initial establishment of safety, choice, and trust to equipping the individual with knowledge, problem-solving skills, and personal awareness for self-care, the physical therapist can comprehensively serve the client. The physical therapist can support and enhance the client’s work with a counselor, providing insights, and promoting mind, emotion, and body connection.



Most stress- and trauma-related pathologies can be managed as the brain has great potential for healing. Psychologic healing occurs when consistent messages are received and confirmed by both the cognitive (more logical) left hemisphere and the more emotional right hemisphere. The reconciliation between the two aspects of communication, learning, and emotional development may be unfamiliar and initially uncomfortable to the person who has lived with mixed messages and emotional, mental, and spiritual wounds for prolonged periods.

Healing often requires the assistance of a mental health provider who understands that the ability to tolerate disruption and uncertainty is fundamental to life, health, and growth and who is able to assist and mentor the individual in exploring that truth during treatment. Physical therapists may not have the full repertoire of psychologic treatment tools to enable psychologic healing, and referral to appropriate providers is an important step, especially as the client/patient may not seek help on their own. However, reinforcement of psychologic strategies, consistent support and caring, and avoidance of further stress may assist with alleviation or adaptation to physical diagnoses.

The phases of healing move from recognizing the need for healing (Phase I), to recognizing options for improvement (Phase II), to weighing the costs/benefits (Phase III), to facing healing challenges (Phase IV), to celebrating healing victories (Phase V), to reconciliation with health and wellness (Phase VI), to, finally, full reconciliation (Phase VII). Each of these phases provides unique challenges for the patient/client and for the physical therapist working with those individuals who are addressing their personal psychologic trauma or condition. The resolution and healing process is not necessarily linear and reactivation of stress can also occur.128,436 Psychologic management during healing may consist of individual or group techniques57,443 and at times is accompanied by pharmacologic management using antianxiety or antidepressive medications.207


Phase 1: Recognizing the Need for Healing

(See Fig. 3-1, A and B.)

The initial phase of healing from psychologic trauma is the recognition that there are options to manage the symptoms and developing a desire for improvement. The goal for health care providers during this phase is to help the individual learn to feel safe and develop a sense of trust, which is often difficult for survivors of sexual, emotional, and physical trauma.436 In this phase, the person begins to reflect on his or her life patterns and to identify destructive thoughts, negative messages, and unnecessary limitations. The individual will begin to recognize and reveal established survival coping mechanisms and habits and how the old reactions influence relationships and daily function. The internal conflicts become clearer to the individual, which can produce fear of the unknown, of what may be revealed to others, and of people. Acknowledging hidden or “secret” trauma can generate feelings of panic, shame, guilt, and hopelessness and may interfere with keeping appointments and treatment strategies.

Sensitive care will help create a sense of safety while the dissociative, internally shattered person breaks down the barriers between emotions and perceptions (right hemisphere function) and cognitive function and thoughts (left hemisphere) and gains verbal descriptions and comprehension. The rehabilitation provider will need to understand that this can be a very frightening and confusing time for the individual. The client may become antagonistic and the connection can be difficult for both the clinician and client, as the client tests acceptance and trustworthiness in this new relationship. In pushing away those who can and want to help, the affected individual is also testing their prolonged defense mechanisms and perceptions such as, “No one cares. You are not worth caring about. You are hopeless. There is no way out of this way of life and you cannot improve.” With persistence and the guidance of a mental health professional, the client can eliminate these beliefs and open the way to healing. Unwavering, effective nonverbal communication and quiet acceptance of the person by the physical therapist through all challenges and emotions are crucial during this phase of healing, along with healthy, caring, well-established boundaries—vital for both clients and clinicians.
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Figure 3-1 Phases of healing.

Rope analogy to demonstrate how dissociation, function, and healing can be described and quantified. A, Rope shown as a progression from fractured, dissociative, and surviving (top) to functional health—whole, integrated, and thriving (bottom). B, Frayed rope depicts the fractured, wounded condition of the individual existing in “parts” or “alters” used as a coping mechanism before healing. Colored threads represent hidden parts or alters that emerge as needed. In the initial phase, survival coping mechanisms break down and the person recognizes growing physical, emotional, and relational problems, motivating them to seek healing. C, Recognizing options for improvement. As the individual recognizes options for improvement, the individual begins to feel some hope and empowerment. D, Weighing the costs/benefits. Although the healing is challenging and healthy habits are new, the person experiences improved function and order as negative reactions are replaced with positive responses. E, Healing challenges. Difficult healing challenges provide vital opportunities to model and practice problem-solving and stress management skills. F, Healing victories. As the individual experiences the efficiency and success of system healing and integration, difficulties are outweighed by victories. G, System integration. This is a time of personal exploration and rejecting “surviving” habits to practice “thriving” skills. H, Early final phase. The client prepares for independence from the mentor/provider with a new, more tangible sense of identity, discovering how to take ownership of his or her life, choices, and actions. I, Final phase. The client moves into independence with healthy relationships and connection to others—not dependent and not isolated but able to appropriately give and receive (i.e., autonomous). (Courtesy Bonnie Yost. Used with permission.)





Phase 2: Recognizing Options for Improvement

(See Fig. 3-1, C.)

In this phase of healing, the client recognizes that there is help and healing available and should be able to report back what the client is working on with their psychologist if the client chooses to share information about what works or does not work for them. The client experiences some personal control, safety, and respect from others. The client begins to understand how to state needs, ask for help, and see that it is possible to receive without resorting to high-energy survival coping strategies.

The individual’s scope of self-awareness and assertiveness is growing through questioning his or her past beliefs and behaviors. Testing of reality and safety continues in this phase as the person explores healthy, sincere interaction. As the reality of safety grows, the individual risks replacing the escape-focused dissociative tendencies with staying in the present. This step of trust carries the risk of feeling, which can be very frightening for the individual. Additional effects, such as nightmares and hypervigilance, may become more evident as memories resurface or issues become apparent.

Previously unknown coping mechanisms come to light and more conditioned reactions or different triggers are revealed and the individual begins to grow in internal and external awareness. The conflicting messages may heighten before it begins to decrease. Learning to trust and receive without fear of repercussion takes time and practice. Physical therapists need to realize that new triggers can surface progressively and that there may be differences in the extent of communication at different times and with different clients.

Phase 3: Weighing the Cost/Benefits

(See Fig. 3-1, D.)

The client starts to appreciate how difficult healing is and can be overwhelmed. Questions such as, “How long will this take?” and “Must I relive my past abuse or pain?” are common. The clinician’s truthful, open answers are most valuable along with facilitating support from other clinicians, family, and friends. “Your healing will take as long as it needs to take, depending on the severity of your condition and how able you are to move through each step of healing” is an accurate answer that helps break an overwhelming process down into manageable steps. During this phase, the client will have enough experiences that are different from past trauma that the potential of healing is appealing. Probably the greatest challenge to this healing phase is commitment. Fear of the unknown, of what may be revealed, of abandonment by caregivers, or other anxieties will cause some people to resist or give up this worthwhile effort.

Phase 4: Healing Challenges

(See Fig. 3-1, E.)

During this phase of healing, the client works through progressive steps and deeper psychologic support with the assistance of psychology professionals. Repetitive care, such as provided by the physical therapist, allows the clinician to develop a deeper understanding and safe relationship with the individual.

Difficulties in this phase can include testing the therapeutic relationship; the fear of losing parts of self by healing; and feeling insecurity, shame, and guilt when receiving joy. Familiar behaviors that appeared to rescue the client and take care of necessary functions might seem to be disappearing as the new behaviors are coordinated and integrated. The concept of personal identity, while retaining and improving the strengths and function of all parts, starts to become more comfortable. The client needs to know that healing is worth the effort and that it will take time and practice to adjust. The experiences of joy, improved function, and support persuade the affected individual to continue the healing journey while still experiencing residual thought, image, and emotional intrusions from the past. Lifestyle options and changes can be discussed and introduced during this phase. The client begins to experience how unity of body, mind, and feelings becomes much less exhausting, much more fulfilling, and more efficient.

Phase 5: Healing Victories

(See Fig. 3-1, F.)

This phase of healing is very rewarding and joy is experienced more frequently as the person works through issues that previously blocked ROPC healing and growth. Physical problems stemming from stress reactions, faulty perceptions, and reacting to previous triggers or memories improve or resolve.

Safe relationships and healthy boundaries are recognized, practiced, and appreciated. The internal hunger begins to abate, as joy is no longer feared but welcomed without striving, as a flow, not a flood. Through testing honest, open relationships in treatment and in personal circles, the client learns that physical and relational discomfort, healthy confrontation, and feelings can be acknowledged and faced. Healthy proactive problem-solving and choices are used to identify options rather than being driven by circumstances. Taking initiative becomes more comfortable and a proactive way of life. Through continued practice, the client learns that challenges can be addressed effectively and successfully, with less energy, time, and stress.

Phase 6: Moving Deeper into Health and System Integration

(See Fig. 3-1, G.)

This phase of healing consists of practicing and refining new insights and skills. Realistic, objective assessment of life and situations becomes more routine and efficient, although relationship discernment may still be challenging. Hypervigilance continues to diminish, but sensory hypersensitivity may increase temporarily at times. After prolonged periods of avoiding feelings and practicing emotional and sensory numbness, individuals in this phase go through a period of sensory activation and accommodation, even describing more acute hearing, vision, taste, smell, and tactile sensation.

Evidence of healing in mind, body, and spirit is confirmed by being able to manage triggers or avoiding dissociation or exaggerated emotional responses, less-frequent urges to react impulsively and return to unhealthy, unsafe thoughts, habits, places, and people. Fear and avoidance behaviors slowly decrease and the client is able to slowly start feeling safe with people, as well as in crowds, have the capacity to focus and complete tasks efficiently, and recognize his or her options to exercise choice and control. The desire to participate in self-punishment, mutilation, or other negative health behaviors diminishes or abates.

Phase 7: Final Phase of Healing

(See Fig. 3-1, H and I.)

Finally, with evidence of healing and functional victories and with support, mentoring, and practice in healthy thinking, decision making, and living, the person feels healed. The individual may not be totally comfortable with independence, but is ready to experience successes and failures on the individual’s own. Continued practice and periodic support are still vital to assist as needed with facing and managing new trials.

People at this stage can be destabilized by brief recurrences of past thoughts or reactions. The client should know that recovery does not mean no pain or problems but rather that the negative occurrences should become less frequent, less intense, and easier and more efficiently addressed with practice. Issues and areas left unattended may come to light at some point, offering an opportunity for further healing and growth.

Sensory hypersensitivity and habitual hypervigilance decrease and often resolve. The person is able to recognize negative thoughts quickly and choose alternative options. Self-control improves while self-centered immaturity transforms into more mature altruism. Appropriate responding and proactivity replace past reactivity.
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Supporting Phases of Healing

• Physical therapists are primarily involved in the treatment and rehabilitation of physical manifestations and comorbidities but might need to support healing of unresolved trauma (see Table 3-3) at any of the different phases.


• The sensitive clinician will recognize that unfamiliar positive or safe experiences can be quite scary for some clients. The insightful clinician is able to stay within the client’s fragile tolerance while building trust through quietly communicating caring, consistency, confidence, and assurance through vocal tone and facial expression.


• Both therapist and client need to understand that stress can build up, as well as break down, a person, and that some uncertainty and discomfort is foundational to a healthy growth and healing process.438



• Avoid second-guessing your client and reacting out of your fears about what the client might feel or think, which will foster distrust.


• Often psychologic healing does not follow a linear course and both physical therapists and clients will need to be aware that some improvement may not always result in progressive resolution.128,436



Nonverbal and Verbal Communication

• Communicate consistent messages by ensuring that your body language matches verbal and cognitive educational, treatment, and self-care information.


• Psychologic healing can be supported by the health care professional’s ability to empathize with the person’s distress, and model appropriate management of stress. This requires the therapist to synchronize with the client visually, by vocal tone, and through the use of body language and space.




• Reinforce verbal communication with written instructions. Ask the client to review what was conveyed and exercise healthy boundaries.


• Listen without bias, encourage without coercion, offer options and step back, allowing the individual to make the choice—good or bad.


• Monitor nonverbal body language.


• Listen attentively to the client and reflect feelings and circumstances.


• Responding sensitively both verbally and most importantly, nonverbally.


Maintaining Healthy Boundaries

• To distinguish between personal feelings and reactions and to separate them from the client’s emotional circumstances, the physical therapist must be attuned to his or her own emotional state and psychologic vulnerabilities and strengths. It is extremely easy to be influenced by a client’s transference and neediness, and clinicians need emotional strength to prevent reacting or jumping to resolve the client’s distress.


• Burnout or “compassion fatigue” can occur rapidly when the care provider is invested in or desires the client’s healing more than the client desires it himself or herself.


• Healthy clinicians take the time to scrutinize themselves to determine positive and negative effects in caring for needy people. It is a valuable exercise for the protection of yourself and your clients to assess how difficult or complex individuals generate internal fears, insecurities, anger, or other emotions in you. Personal examination and healing allow you to know yourself, develop and practice healthy boundaries, and remain consistent in your thinking and interactions.


• Personal boundaries are critical to a person’s identity and function. Boundaries can be flexible or rigid, open like fences or solid like walls, or versatile like a gate. Whereas positive life experiences promote exploration and testing of boundaries, negative or painful life experiences cultivate avoidance behaviors, especially every real or perceived trauma-related boundary.


• People with harbored hurts tend to keep the darker emotions (e.g., anger, shame, fear) hidden and avoid positive events (e.g., safe connection and trust, joy, helpful support) out of their lives. With healing, the function of boundaries reverses to allow and keep the positive, healthy and keep out negative, harmful elements. As health improves, personal boundaries help strengthen and magnify coping ability.


• Healthy boundaries maintain an adult-to-adult equality in the relationship, prevent the provider from taking on unrealistic responsibility for outcomes, and keep the focus on the needs of the client. Practicing healthy, personal boundaries is critical for the client, as a model of safety, respect, and health, and for the clinician to be above reproach, upholding ethical integrity and moral excellence. Establishing healthy boundaries allows others to know who you are and what to expect, facilitating a safe and trusting relationship.


• Initially, the clinician is encouraged to clearly define the clinical relationship with the client, including goals, expectations, roles, policies, and options. The therapist is advised to follow established policies; do not pacify the client by changing the rules. If concessions are made within established policies and healthy boundaries, let the client know what concessions are available and clearly identify the sustaining or limiting parameters.


• Appeasing the client may give relief for the moment, but changing the policies can cause confusion and insecurity in the future. Recognize and reflect on what your client is feeling and expressing and then clarify your desire to do the best you can for the individual. Clearly explain the policy and what is expected of both sides and document the interaction well.


• Participate in regular consultation with peers for healthy accountability, support, and perspective. Practice clear statements and interactions that convey empathy, clarity, confidence, and decisiveness. Be objective, not defensive or emotion-laden.


• Do not be in a hurry to respond to highly charged, emotional messages or phone calls. Seek counsel from peers and other providers, write out your response, offer options that are “win-win.” Document thoroughly in an objective, nonjudgmental way as if the client, the client’s family, lawyers, and other professionals will read your notes.294



Patient-Sensitive and Trauma-Cognizant Approaches

• The late Jules Rothstein, PhD, PT, FAPTA, and former editor of the professional journal, Physical Therapy, stated that, “Cynics might dismiss the concept of sensitive practice, but reality tells us that only by listening to our clients can we know about them and their condition. The knowledgeable listener who can act on what the patient/client says needs to couple that skill with keen observations of unspoken messages. All the while, the physical therapist must be wary about receiving messages never meant to be sent, messages that come from within the practitioner, born out of bias and personal agendas.”422



• A primary goal for a physical therapist working with anyone with a history of psychologic trauma is to encourage patient/client control and responsibility in his or her own care.128,436,536



• Schachter et al128 have suggested nine principles of sensitive practice for individuals with a history of sexual abuse: respect, taking time, developing rapport, sharing information, sharing control, respecting boundaries, fostering mutual learning, understanding nonlinear healing, and demonstrating awareness of interpersonal violence. They provide more detail on specific suggestions to promote these principles gleaned from interviews with survivors of childhood sexual abuse.


• Monitor the patient/client for stress responses through attentive listening and observation.128



• Sensitive inquiry about discomfort is usually appreciated by everyone.436



• Work with the individual to identify and avoid triggers and hyperarousal, such as allowing the person to discontinue or change positions, treatment, and equipment.128,436



• Encourage clients to identify and exercise options and choices and to report what they are thinking and feeling.128





• If stress reactions are observed direct questioning or redirecting attention may diffuse somatic responses.128



• Provide a safe environment by adjusting surrounding space, proximity to other clients (especially if opposite gender or specific characteristics trigger stress).128,436



• Offer a choice of gender of therapist, especially if the client has a history of abuse.436



• Provide positive feedback for achievement of psychologic and physical goals.


• Support the individual’s coping strategies (developed with a psychology professional); for example, this may include cognitive reframing, conscious attention to the present circumstances, breathing techniques.128



• Simple spirituality screening questions give the physical therapist information that can enhance client coping, trust and hope and inform the physical therapist’s plan of care.


Goal Versus Task Orientation Challenges to Patient-Sensitive and Trauma-Cognizant Approaches

• Goal- or task-oriented training and treatment are necessary for immediate medical management, such as emergency medicine or surgery, when the person is incapacitated. However, goal orientation may induce feelings of loss of control, particularly when memories of the initial trauma are connected to health care management or health care settings. Goal orientation and lack of time with the patient/client can impose the physical therapist’s agenda onto the client initiating further stress rather than assisting with disclosure or blocking the desire to address previous trauma.128,436



• The provider-client relationship can easily become stressed if the provider desires improvement more than the client, preventing the client from taking ownership of the process and the outcomes as the client’s own.438 Although task-oriented treatment can build independence through appropriate instruction and client compliance, this approach can also build dependence or discourage addressing the psychologic comorbidities.


• Client-focused, process-oriented care fosters healing and melds physical and psychologic needs, significantly increasing client satisfaction and positive outcomes. This approach not only emphasizes nonverbal communication, but also meets the individual where the individual is and actively involves the person in his or her own healing and future care. By maintaining a safe physical and nonphysical environment, the client can begin to feel, explore, mimic, and learn appropriate self-regulation.438



Psychologic and Physical Strategies During Rehabilitation

There are a variety of psychologic techniques that may be of benefit at different times during healing or with different types of coping strategies. Addressing physical pain and impairments can influence the psychologic wellbeing.

• Behavioral techniques such as lack of support for unrealistic expectations or clear explanations of the negative effect of avoidance behaviors or catastrophizing can be used to manage pain or movement avoidance.282 Positive reinforcement and support for addressing issues are important throughout to promote progress through phases of healing (both physical and psychologic).


• Cognitive restructuring involves clear explanations and learning about physical impairments as well as mechanisms to avoid exacerbation of pain or disability. If the patient/client is able to control his or her own goals (process-oriented care), the fear related to loss of control or the unknown can also be addressed.282



• Exercise has been used to address anxiety and PTSD. Studies of children with PTSD have provided support for reduction of PTSD symptoms, depression, and anxiety through aerobic exercise.365a For further discussion see “Anxiety and Exercise” in this chapter.







Spiritual Development in the Health Care Profession

Spirituality can be viewed as one’s search for purpose, meaning, and relationship with the transcendent or others. Spirituality is recognized as a factor that contributes to health in many persons.252,420 The concept of spirituality is found in all cultures and societies. It is expressed in an individual’s search for ultimate meaning through participation in, among other things, religion or belief in God, family, work, naturalism, rationalism, and humanism.399 For some people, religion is viewed as beliefs, rituals, or rules, whereas for others this definition is too restrictive.248


In the last 20 years, the impact of human spirituality and beliefs has come under closer scrutiny in research, secular publications, and clinical education. In that same time period, there has been an increase in the number of required courses in spirituality and medicine in U.S. medical schools. In February 2009, a national consensus conference developed spiritual care guidelines for interprofessional clinical spiritual care. These guidelines, as well as the educational advances, research, and ethical principles, have supported the developing field of spirituality and health.400 Professional development now offers more ways to develop spirituality, especially as it relates to the health care professional’s sense of calling to their profession, the basis of relationship-centered care, and the provision of compassionate care.401


Studies show an association between religion or spirituality and health outcomes such as hypertension, lower fasting glucose levels, recovery from surgery, coping with illness, and the will to live.208,252 Many studies demonstrate the importance of religion, specifically prayer, in the coping process of individuals with cancer, pain control and other chronic conditions has been shown to decrease the medical costs associated with end-of-life care.42,45,119,253


Individuals whose spiritual needs are not met are less satisfied with their care.38 Most people polled want a more holistic approach to health care and do not mind (actually prefer) conversation with their health care provider about spirituality, their faith, their spiritual needs.44 Some organizations, such as the National Cancer Institute, have published materials to help health care professionals learn how to talk about spiritual beliefs, values, and practices and their effect on health, illness, disease, and stress.345


According to a Gallup poll, 92% of Americans believe in God or a Higher Power; 50% polled said that religion was very important to them.165 Prayer is a common practice in the United States. According to a national survey, more than one-third of Americans pray for good health. Many people who are ill may turn to prayer as a means of coping with their illness. Yet only about 1 in 10 people who pray for health reasons mention it to their health care provider.307


The health care provider’s openness and ability to address a client’s spiritual issues as the client reveals such concerns or beliefs are essential to the health and healing of the whole person. Jensen and Mostrom conclude that a physical therapist’s level of comfort in addressing the spiritual domain with others is related to the physical therapist’s own level of comfort with the spiritual domain.227 Spiritual care is not in any one provider’s domain. It is the responsibility of everyone on the health care team to listen to what is important to the individual, respect the individual’s spiritual beliefs, and be able to communicate appropriately with the person as those issues and beliefs are shared. Health care providers can ask patients/clients in a nonbiased, nonjudgmental way about their spirituality for a more holistic approach to health and healing.307


A study surveying more than 200 hospital inpatients found that 77% said physicians should consider patients’ spiritual needs. Furthermore, 37% wanted their physician to discuss spiritual beliefs with them more frequently, and 48% wanted their physicians to pray with them.246 Another study involving primarily white women (92%) with a mean age of 62 years revealed that only 8% of those with religious or spiritual tendencies desired spiritual interaction with their physicians.137 However, spiritual support from others, such as chaplains, pastoral care professionals, or family members and friends, as well as personal spiritual beliefs was highly important. Various reasons were postulated by the researchers regarding why respondents did not desire a spiritual interaction with their physicians, including good internal and external support; lack of a close relationship with the physician; focus on the illness itself; patient perception of the severity of the illness; and physician attitude.137


Spiritual Perceptions and Health

How an individual perceives his or her condition determines how the person will respond to a disease, illness, or other physical or mental health condition. Spiritual experience, beliefs, and perspectives can have a powerful impact on an individual’s understanding of his or her illness.209 For example, in numerous studies, African American women identified the tremendous support spirituality provided in coping with breast cancer.483 Religious convictions can affect an individual’s scope of options and decision-making process. Spiritual convictions may constitute a foundational need in health care or may cause a person to refuse procedures or treatment altogether.

A person who has experienced spiritual abuse might actively avoid anything with a religious or spiritual connotation. Knowing the pertinent history will allow the caregiver to gather information about words, expressions, and other triggers that might cause a negative reaction in the client. Spiritual health fosters coping beyond normally accepted parameters by giving the following252,399:

• Sense of control: Faith and trust are choices. Making the choice to trust beyond understanding eradicates helplessness, actively engages the person in self-awareness and assessment, and expands coping potential through the experience of empowerment.


• Hope for restoration, for healing, for attaining goals, for a peaceful death: People can find the ability to accept and deal with current conditions through belief in a Higher Power.


• Acceptance: Inconceivable stresses and demands can be tolerated when trust in a Higher Power gives meaning and purpose to life and suffering beyond understanding.


• Strength and endurance: A personal faith imparts peace beyond understanding or explanation, strength beyond self, and the ability to focus outwardly instead of being overwhelmed by internal suffering.


Human history is replete with accounts of people going through extreme, incomprehensible, life-threatening experiences or severe loss and finding the resolve to survive and the strength to endure through their faith and trust in God. Healing, beyond medical understanding or imagination, termed miracles or spontaneous healing by both clients and health care providers, is attributed to prayer and supernatural intervention. Although the tangible, consistent differences between those who spontaneously heal and those who do not are still being sought, the impact of spirituality is being considered and studied.

Consistently living in trust beyond circumstances and purpose beyond what we can see and understand relieves stress for many people. Instead of being reactive and allowing external pressures and demands to take control and dictate the results, problem-solving and life choices become responsive in nature. Challenges are addressed responsively, through weighing the options, making reasonable choices, and taking action on those choices.

Unfamiliar situations and apparently threatening events are entrusted to the Higher Power, who is believed to know the big picture beyond the individual’s scope of comprehension and is powerful enough to direct, protect, and provide through any event in life. For people who do not identify with a Higher Power, belief in personal strength, mindfulness or connectedness with others can provide similar positive outcomes.45,373 This type of belief brings the individual an ability to cope and hope and a joy that is above difficult circumstances. The health benefits of preventing damaging effects of persistent stress through abated fears, coming to terms with death and eternity, and knowing place and purpose in life through faith are experienced by many individuals.132,208


Distant Healing

Distant healing, the concept that human beings can intentionally cause healing effects in others, is an ancient concept, but one that has gained much attention in the last decade. Researchers in the field of distant healing cite formal laboratory and clinical studies with reported significant effects.8,36,37,110,232


Broadly defined, distant healing is a conscious, dedicated act of another person who is physically and emotionally at a distance.59,121,122 Although this concept has come under fire and remains heavily debated, the use of intercessory prayer for patients in a coronary care unit has been established as a landmark study in the areas of both medicine and religion. Limitations of the study have been discussed as well.78,79,130 The relationship between religious activities and lowered blood pressure, improved mental health, and decreased depression in older adults also has been reported.254,255,334


Other researchers have evaluated whether receiving intercessory prayer or knowing intercessory prayer was being offered has any effect on recovery after cardiac surgery. It seems that individuals who know they are being prayed for may have a higher incidence of complications.60


The topic of intentional healing from a distance is not standard conversation among rehabilitation providers. This is a complex and highly emotional subject for many people. The Holistic Nursing Association has brought this topic forward for the nursing profession with a commitment to the well-being of others, integrating intentionality in healing, caring, and communication.412 Research conducted jointly by medical researchers, philosophers, and theologians may bring greater clarity to the topic in future years.

Practicing Sensitive Care

Sensitive care for the spiritual elements of each individual includes the following29a,42,147,299,394,399:

• Providing a safe environment by giving attention to the physical environment and to nonverbal messages.


• Listening attentively to the client and reflecting feelings and responding appropriately, both verbally and most importantly, nonverbally.


• Accepting the individual as a person whether you agree or approve, verbally and nonverbally respecting and valuing the person as you partner in discovering truth and evaluating options.


• Obtaining a spiritual history or identifying the person’s need for avoidance of discussion of spiritual topics.


• Honoring spiritual practices, as appropriate; each clinician would benefit from discussing this issue and defining the professional, ethical, and personal boundaries involved.


• Recognizing pastors, chaplains, pastoral care professionals, rabbis, and other spiritual leaders as part of the interdisciplinary team and making appropriate referral for spiritual care
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Spiritual Development

The health care provider’s spiritual condition, as well as the client’s spirituality, impacts the caring relationship and each individual’s perspective of illness, healing, and wholeness.399 Therapists are encouraged to grow in understanding of the seen and unseen conditions of patients/clients; to explore and attend to their own emotional, mental, physical, and spiritual condition; and to incorporate sensitive practice skills into client care as part of offering comprehensive care in the health care setting.

Spirituality and Stress

Stress in the form of anxiety (fear in the absence of actual danger), unresolved burdens, and strain and tension can create negative stress or distress. Stress that is chosen, such as a desire to serve above and beyond, triumph over a challenge, or master new situations, can foster eustress (good, pleasant, or curative stress). Eustress is not defined by the type of stressor but rather by how the individual person perceives that stress (e.g., negative or threatening versus positive or challenging).447,466,480 Therapists and clients can benefit by an understanding of this concept.

Spiritual emptiness allows for no resource outside of self and understandably leads to self-limited, humanly limited coping, strength, and potential. If we believe there are no resources outside of ourselves, we tend to struggle under unrealistic expectations and pressures on self and others. Shouldering responsibility for managing life and circumstances can deplete and stress every system. Dependence on human fallibility, frailty, and limitation alone can result in exhaustion and pervasive feelings of burnout, depression, loneliness, hopelessness, and helplessness for some people.

Subsequently, physical therapists should be familiar with levels of spiritual distress. O’Brien identified seven levels of spiritual distress: spiritual pain, spiritual alienation, spiritual anxiety, spiritual guilt, spiritual anger, spiritual loss, and spiritual despair.371 Spiritual pain may be expressed during routine conversation when patients/clients disclose that normal spiritual support is not available because of decreased mobility or other pathology.


Spiritual alienation is related to concerns about material resources, such as finances or care of a spouse or child. Spiritual anxiety reflects the individual’s fear of judgment from members of her normal spiritual support group. Spiritual guilt is the fear that the situation is caused a result of sin or poor choices. When people blame God for the situation they are demonstrating spiritual anger. When a person expresses that life no longer has meaning or they no longer feel supported by others, spiritual loss is present. Finally, the most severe form of spiritual distress is spiritual despair or loss of hope. Physical therapists who recognize that spiritual distress is present can assist their patients/clients in the healing process through referral to pastoral care professionals.

Studies of both positive and negative coping have found that religious or spiritual experience and practices extend the individual’s coping resources and are associated with improvement in health care outcomes. People who perceive their suffering as punishment from God or a Higher Power, who have excessive guilt or anger about failed expectations, or who feel betrayed by God, experience more depression, a poorer QOL, and greater callousness toward others. People who depend on God for strength, guidance, and help show less psychologic distress. In asking for forgiveness or by forgiving others, their spiritual beliefs provided strength and comfort beyond themselves.383,399,480 Research examining the physiologic benefits of forgiveness among various groups (e.g., Christian women, individuals with PTSD, different faith traditions) report early findings of association between forgiveness and cardiovascular health, stress levels, and improved overall health.231,266,268,404 Future studies in this area are anticipated.

A spiritual community can provide individuals with tangible support and value through a larger support system. Spiritual relationships, finding meaning, trust, and dependence on a Higher Power can fulfill deep needs; provide extraordinary hope, strength, endurance, and resiliency; and promote overall well-being.





Special Role of the Physical Therapist

It is virtually impossible to discern or identify all of the contributing factors in a person’s pathology. Given this, however, it is to the clinician’s and the client’s benefit to consider the whole person during the physical therapist’s assessment and intervention so as to avoid limiting perspective. Utilization of the World Health Organization’s International Classification of Functioning, Disability, and Health can assist the physical therapist in determining environmental and personal factors that influence health outcomes. Simple spirituality screening questions give the physical therapist information that can enhance client coping, trust, and hope, and inform the physical therapist’s plan of care.

Pathology is never purely physical, mental, emotional, or spiritual. Those systems are intimately connected and interdependent; to believe that comprehensive care can come from treating a single cause or system, while ignoring other components, is naïve and negligent. For example, in the physical realm physical therapists are ideally situated to screen for and respond to family violence and all forms of trauma and abuse that have mental, emotional, and spiritual effects. As a client is treated over a period of time, and with repeated visits, a relationship is formed that is conducive to growing trust and openness. Even though physical therapists are less comfortable with screening solely for what appear to be the client or patient’s spiritual needs, it remains our responsibility develop our skills in the spiritual care of our patients/clients and their families keeping in mind the interrelationship between body, mind, spirit, and emotions.

The task before us is not easy, but all of our skills and knowledge will matter little unless we bring to our practice the sensitivity that is the right of all of our clients.435 Exercising sensitive, compassionate, and insightful care, the physical therapist is able to identify and attend to situations of abuse, neglect, and domestic violence.115 See Chapter 2 for further discussion of domestic violence.

Other elements that strengthen the position of the physical therapist in identifying and treating underlying contributors to physical pathology include the fact that we monitor a variety of information sources. As the client verbally informs the physical therapist, observations of function, affect, reactivity, receptiveness, and appropriateness can be gathered. Receiving and comparing information from the person’s musculoskeletal, neurologic, verbal, and nonverbal communication provides a wealth of confirming or contradictory evidence.

Physical therapists are primarily involved in the treatment and rehabilitation of most of the signs of unresolved trauma (see Table 3-3) arising from a combination of contributors over time. The importance of listening, observing, and responding carefully to understand the person’s reports of pain, thinking, and living patterns beyond the presenting organic components cannot be overemphasized and reinforces the tenets of the World Health Organization’s International Classification of Functioning, Disability, and Health. Balance of the mind-body-spirit is essential in the provision of care based on the biopsychosocial model of health.70


The late Jules Rothstein, PhD, PT, FAPTA and former editor of the professional journal, Physical Therapy, stated that, “Cynics might dismiss the concept of sensitive practice, but reality tells us that only by listening to our clients can we know about them and their condition. The knowledgeable listener who can act on what the patient says needs to couple that skill with keen observations of unspoken messages. All the while, the physical therapist must be wary about receiving messages never meant to be sent, messages that come from within the practitioner, born out of bias and personal agendas.”422


This chapter on nonphysical contributors to physical pain and pathology serves as a practical introduction to the potential we have as physical therapists to integrate neuromusculoskeletal health and function with cognitive, emotional, and spiritual health and function. As we step out in bridging the gap between medical and psychologic training and treatment, we need to seek insightful resources and competent ancillary professional teammates to partner with us in the rehabilitation of the whole person—heart, mind, spirit, and body.

Boundary Basics for the Provider553


Personal boundaries are critical to a person’s identity and function. Boundaries can be flexible or rigid, open like fences or solid like walls, or versatile like a gate. Whereas positive life experiences promote exploration and testing of boundaries, negative or painful life experiences cultivate avoidance behaviors, especially every real or perceived trauma-related boundary.

People with harbored hurts tend to keep the darker emotions (e.g., anger, shame, fear) in and positive events (e.g., safe connection and trust, joy, helpful support) out of their lives. With healing, the function of boundaries reverses to allow in and keep in good and healthy elements and keep out negative, harmful elements. As health improves, personal boundaries help to monitor internal and external status, which strengthens and magnifies coping ability.

Healthy boundaries maintain an adult-to-adult equality in the caring relationship, prevent the provider from taking on unrealistic responsibility for outcomes, and keep the focus on the needs of the client. Practicing healthy, personal boundaries is critical for the client, as a model of safety, respect, and health, and for the clinician to be above reproach, upholding ethical integrity and moral excellence. Establishing healthy boundaries allows others to know who you are and what to expect, facilitating a safe and trusting relationship.


Guidelines for the Health Care Professional

Initially, the clinician is encouraged to clearly define the clinical relationship with the client, including goals, expectations, roles, policies, and options. The therapist is advised to follow established policies; do not pacify the client by changing the rules. If concessions are made within established policies and healthy boundaries, let the client know what concessions are available and clearly identify the sustaining or limiting parameters.

Appeasing the client may give relief for the moment, but changing the policies can cause confusion and insecurity in the future. Recognize and reflect on what your client is feeling and expressing and then clarify your desire to do the best you can for the individual. Clearly explain the policy and what is expected of both sides and document the interaction well.

Participate in regular supervision and consultation with peers for healthy accountability, support, and perspective. Practice potentially difficult sessions with peers before the session(s). Practice clear statements and interactions that convey empathy, clarity, confidence, and decisiveness. Be objective, not defensive or emotion-laden.

Do not be in a hurry to respond to highly charged, emotional messages or phone calls. Seek counsel from peers and other providers, write out your response, offer options that are “win-win.” Document thoroughly in an objective, nonjudgmental way as if the client, the client’s family, lawyers, and other professionals will read your notes.294


Start and stop each session on time, allowing time for “cool down,” settling, and refreshment, with about 5 minutes dedicated to reviewing victories, independent preparation, and rescheduling.

Avoid rescuing and becoming the “savior.” Know your roles and personal boundaries and make an appropriate referral when necessary. The therapist should have signed permission from the client (in accordance with Health Insurance Portability and Accountability Act of 1996 [HIPAA] standards) to contact members of the extended team if there is a crisis or suicide threat.

Useful Tools

Tools streamline the therapist’s practice and help maintain consistency in treatment. Clinical tools, such as a comprehensive patient/client entry questionnaire, can save time and provide crucial, possibly elusive, pertinent hints as to the individual’s needs, thinking, and status. Have a prepared referral list with contact information for carefully screened interdisciplinary professionals. A list to consider can help smooth the client’s transition in thinking about taking advantage of adjunct services.


Specific Psychologic Conditions

Physical therapists are likely to encounter individuals with mental health disorders in two distinct practice settings: (1) mental health units in an inpatient setting and (2) any other setting a physical therapist may practice. Although physical therapists do not generally provide intervention directly for a mental health disorder, it is likely that the therapist will encounter clients who have a psychiatric comorbidity sometime in their practice. This section is a brief review of the most common mental health disorders but is not complete in the information offered. The information in this section is designed to help the therapist recognize the need for referral and to better understand clients who have mental health disorders that can bring many unique challenges to the rehabilitation process. Additional resource materials are suggested and available on the Evolve site in Evolve Box 3-1.

The disorders in this chapter can be found in the American Psychiatric Association’s taxonomy, the Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5), which was published in 2013.18 The DSM-5 replaces the Diagnostic and Statistical Manual Disorders, Fourth Edition–Text Revisions (DSM-IV-TR),6 the primary handbook used in diagnosing mental disorders in the United States

The International Statistical Classification of Diseases and Related Health Problems (ICD) is used more frequently internationally to categorize mental health disorders. The most recent version (ICD-10) was revised at the same time the DSM-IV was being revised.547 Both taxonomies utilize a medical paradigm and identify categorical disorders that can be diagnosed by set lists of criteria.

Mental health disorders are widespread in the U.S. adult population. The National Institute of Mental Health (NIMH) reports that the number of persons with a mental disorder that impacts activity and participation in a given year is 26.2%.399 It is estimated that 1 in 17 persons experience a significant negative impact in their ability to participate fully in life roles because of a serious mental disorder. Men and women are equally likely to experience a mental health disorder; non-Hispanic blacks are 30% less likely than non-Hispanic whites to have a mental health disorder in their lifetime.358 The Agency for Health Care Research states that more than $57.5 billion dollars was spent on mental health care in 2006 ($8.9 billion on children ages 0-18 years) in addition to $193 billion in lost income.356,358


The International Classification for Functioning, Disability, and Health548 addresses mental health disorders through coding the impact on body function, body structure, activities and participation. In addition, the International Classification for Functioning, Disability, and Health emphasizes the impact of personal characteristics, such as motivation, attention, and drive as well as environmental factors on both activities and participation in life roles. Mental health disorders can widen the gap between a person’s capacity to do an activity (i.e., his/her best performance in a controlled setting) and their performance (i.e., what the person actually does in the person’s own environment).

Physical therapists must understand the impact psychopathology has on a client, on interaction with the client and on implementing a plan of care in order to most effectively maximize the individual’s performance of activities and minimize participation restrictions.467 It is important to remember that professional, clinical care can either exacerbate psychopathology or enhance healing. In addition to the benefits of sensitive, insightful therapeutic care, referral to counseling or medical services intervention may be required.


The number of diagnostic categories included in the DSM has increased dramatically from just over 100 in the first edition15 to more than 200 in the proposed DSM-5. The proposed DSM-5 has been reorganized, abandoning the five-axes approach, instead proposing organizing mental disorders into chapters (Box 3-3). A second major paradigm change is the consideration of the dimensionality of mental health disorders. Previous versions of the DSM have taken a dichotomous approach to diagnosis, that is, “yes” or “no.” The DSM-5 is attempting to recognize degrees of severity and other dimensions of the disorder. One example is the inclusion of Asperger syndrome within the Autism Spectrum Disorder classification rather than as a separate diagnosis. Many of these changes have sparked considerable political, social, and professional debate.

Therapists may choose to have a physical copy of the DSM-5 available in the clinic. Alternatively, there are numerous reliable and user-friendly online resources, for example, through the American Psychiatric Association,19,20 the NIMH,352 and the Mayo Clinic,301 among others. The DSM-5 can be a useful tool for physical therapists during all phases of patient/client management, particularly examination, evaluation, and the development/implementation of a plan of care.

Physical therapists should be alert to symptoms (physical, behavioral, cognitive and/or language) that may by symptomatic of a mental health disorder (Table 3-4) and be prepared to make a referral to a mental health professional as indicated. Physical therapists may need to modify client interactions and the provision of interventions to maximize effectiveness and improve the client’s quality of life (QOL) in the presence of mental illness. While all DSM-5 diagnostic categories are important, physical and occupational therapists are most concerned with how the mental health condition impacts the individual’s ability to perform activities and participate in life roles, and to develop a plan of care that helps to manage or adapt to the individual’s particular mental health disorder(s). Conditions most likely encountered in the provision of physical therapy services are included in this chapter.

Neurodevelopmental Disorders

Intellectual Developmental Disorders

Overview and Incidence

This diagnostic category represents a name change from “mental retardation” used in previous DSM editions. “Mental retardation” is no longer an accepted term internationally and in many contexts nationally. An intellectual developmental disorder (IDD) is diagnosed when three criteria are met: (1) impairment in general mental abilities, (2) impairment in adaptive functioning that leads to significant activity limitations and participation restrictions in life roles (e.g., communication, activities of daily living, social skills), and (3) occurs prior to age 18 years of age. IQ is often used as a measure of impairment: profound (less than 20), severe (20-34), moderate (35-49), mild (50-69), and borderline (70-84).16,547 Controversy exists in the use of IQ scores as there are cross-cultural effects on IQ scores454; however, it is clear that individuals with this diagnosis function significantly below their age level. The prevalence of IDD is 1% to 3%; the majority is classified as mild.

Etiology and Pathogenesis

The etiology of IDD is known in 50% to 70% of individuals. Genetic causes include Down syndrome (trisomy 21), fragile X syndrome,276 Williams syndrome, and phenylketonuria. Primary in utero causes include fetal alcohol syndrome, maternal malnutrition, microcephaly, and an infection such as rubella. Environmental factors after birth include lead exposure, inadequate nutrition, low birth weight, meningitis, insufficient stimulation, and educational deprivation.114


Clinical Manifestations

Severity of IDD based on IQ testing is correlated with the individual’s function. Environmental barriers and supports and personal characteristics are able to influence the performance of activities of a person with IDD, as well as that person’s ability to participate in social/occupational roles. Consequently, functional performance can exceed predicted expectations when positive supports are available. Individuals in the most-severe categories will present with pervasive functional deficits, including limited or no capacity to speak, have independent mobility or limited activities of daily living.



Box 3-3 COMMON MENTAL DISORDERS

Neurodevelopmental Disorders

• Intellectual Developmental Disorders


• Communication Disorders


• Autism Spectrum Disorder (poor social interaction/communication skills with repetitive, stereotypic behaviors)


• Attention Deficit/Hyperactivity Disorder (distractible, impulsive, lack of focus)



• Motor Disorders



• Developmental Coordination Disorder (significantly delayed gross/fine motor development not secondary to a medical condition)



• Stereotypic Movement Disorder (repetitive, non-purposeful movement)



• Tourette Disorder (multiple motor tics and at least 1 vocal tic)






Schizophrenia Spectrum and Other Psychotic Disorders (least to most severe)

• Schizotypal Personality Disorder (odd, eccentric, lack empathy, intimacy, withdrawn)


• Delusional Disorder (include Erotomania, Grandiose, Jealous, Persecutory)


• Brief Psychotic Disorder (may include delusions, hallucinations, disorganized speech and behavior, 1 month or less duration)


• Schizophreniform Disorder (similar to schizophrenia; less severe impact on participation)


• Schizoaffective Disorder (combination of schizophrenia and major mood disorder)


• Schizophrenia (delusions, hallucinations, disorganized speech, bizarre movement patterns)


Bipolar and Related Disorders

• Bipolar I Disorder (at least 1 Manic episode)


• Bipolar II Disorder (at least one Major Depressive episode and Hypomanic episode)


• Cyclothymic Disorder (numerous brief episodes of hypomania and minor depression)


Depressive Disorders

• Disruptive Mood Dysregulation Disorder


• Major Depressive Disorder, Single Episode


• Major Depressive Disorder, Recurrent


• Dysthymic Disorder


• Premenstrual Dysphoric Disorder


Anxiety Disorders

• Separation Anxiety Disorder


• Panic Disorder


• Agoraphobia (anxiety experienced in open spaces, transportation, outside of home, etc.)


• Specific Phobia (anxiety specific to a stimulus, e.g., heights, spiders, physicians)


• Social Anxiety Disorder (anxiety in situations in which person fears being judged)


• Generalized Anxiety Disorder (anxiety related to preoccupying worries)


Obsessive-Compulsive and Related Disorders

• Obsessive-Compulsive Disorder


• Body Dysmorphic Disorder (excessive focus on perceived flaws in physical appearance)


Trauma and Stressor Related Disorders

• Reactive Attachment Disorder of Infancy/Early Childhood (lack of attachment behavior)


• Disinhibited Social Engagement Disorder (lack of fear approaching unknown adults)


• Acute Stress Disorder


• Posttraumatic Stress Disorder (PTSD)


• Adjustment Disorders (behavioral or emotional response deemed excessive to stressor)


Dissociative Disorders

• Depersonalization Disorder


• Dissociative Amnesia


• Dissociative Identity Disorder


Somatic Symptom Disorders

• Somatic Symptom Disorder


• Illness Anxiety Disorder


• Conversion Disorder (Functional Neurological Symptom Disorder)


• Factitious Disorder


Eating Disorders

• Pica


• Avoidant/Restrictive Food Intake Disorder


• Anorexia Nervosa


• Bulimia Nervosa


• Binge Eating Disorder


Elimination Disorders

Sleep-Wake Disorders

Sexual Dysfunctions

• Gender Dysphoria (strong conflict between assigned and desired gender identity)


Disruptive, Impulse Control, and Conduct Disorders

• Oppositional Defiant Disorder


• Intermittent Explosive Disorder


• Conduct Disorder


• Antisocial Personality Disorder (APD) (impulsive, aggressive, manipulative)


Substance Use and Addictive Disorders

• Substance-Induced Mental Disorder


• Alcohol Related Disorders


• Caffeine-Related Disorders


• Cannabis Related Disorders (marijuana, grass, pot, weed, reefer, hashish, bhang, ganja)


• Hallucinogen Related Disorders (psychedelics, LSD, mescaline, peyote, psilocybin, DMT)


• Inhalant Dependence (sniffing: glue, gasoline, toluene, solvents)


• Opioid Related Disorders (heroin, methadone, morphine, Demerol, Percodan, opium, codeine, Darvon)


• Sedative Related Disorders (sleeping pills, barbiturates, seconal, valium, Librium, Ativan, Xanax, Quaaludes)


• Stimulant Related Disorders (amphetamines, speed, uppers, diet pills)


• Tobacco-Related Disorders


• Gambling Disorder


Neurocognitive Disorders

• Delirium


• Mild Neurocognitive Disorder


• Major Neurocognitive Disorder


• Subtypes, e.g., Alzheimer Disease, Vascular Neurocognitive Disorder, Lewy Body Dementia, Huntington Chorea


Personality Disorders

• BPD (impulsive, self-destructive, unstable)


• OCPD (perfectionist, rigid, controlling)


• Avoidant Personality Disorder (shy, timid, “inferiority complex”)


• Schizotypal Personality Disorder


• APD (Antisocial Personality Disorder)


• NPD (boastful, egotistical, “superiority complex”)


Other Disorders

• Non-Suicidal Self Injury


• Suicidal Behavior Disorder


Data from Diagnostic and Statistical Manual of Mental Disorders-5 (DSM-5), American Psychiatric Association, 2013 (www.dsm5.org).




Table 3-4

Signs of Potential Mental Health Disorders



	Physical
	Behavioral
	Cognitive/Thinking
	Language



	
• Psychomotor agitation or retardation

• Increased or decreased activity levels

• Difficulty falling asleep or staying asleep


	
• Agitation

• Cutting or other self-injury

• Impulsive

• Outbursts

• Withdrawal


	
• Lack of focus

• Difficulty concentrating

• Hallucinations

• Delusions

• Suicidal ideation


	
• Rapid or slow speech

• Unusual phrasing

• Tangential speech

• Flight of thought
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Medical Management

Diagnosis

IDD is diagnosed using both standardized developmental psychologic testing as well as clinical assessment of the child’s capacity and performance of skills in multiple domains including conceptual, social and practical. The criteria in the DSM-5 are used to diagnosis IDD.20


Treatment and Prognosis

Life expectancy has increased for many individuals and long-term community living environments have been developed to meet the need.363 There is no treatment specifically for IDD. However, improvement may occur if the underlying cause is treated and potentially reversed. For example, early detection and treatment of meningitis will minimize the severity of IDD or prevent it entirely. Psychotropic medications are used to treat comorbid conditions such as depression or aggression. Ensuring environmental facilitators, such as maintaining good health, providing a stimulating and interactive environment, and providing training and behavioral interventions will help maximize performance of activities and participation within the limits of the severity of the disorder. Andriolo et al32 and others found evidence that aerobic exercise improves health, both physical and mental, in persons with developmental delay, including IDD.


Autism Spectrum Disorder

Overview and Incidence

Autism spectrum disorder (ASD) is a new diagnostic category in the DSM-522 that combines four disorders from the DSM-IV-TR (autism, Asperger, childhood disintegrative disorder, and pervasive developmental order not otherwise specified).16 The formation of ASD as a new category is an example of the DSM-5 approach to dimensional qualities of previously isolated disorders, reflecting the broad range of impairments, activity limitations, and participation restrictions that individuals with ASD can have. This dimensional approach to ASD has met resistance. ASD is diagnosed in childhood; however, an increasing number of adults are diagnosed with ASD.

Children diagnosed with ASD have impairments in two primary domains: (1) social communication and interaction and (2) restricted, repetitive patterns of behavior, interests, or activities.22 Social communication and interaction is characterized by activity limitations in three specific contexts as defined by the DSM-5:

• Social-emotional reciprocity.


• Use of nonverbal communication in social interactions.


• Developing and maintaining relationships.


Repetitive patterns of behaviors can be manifested by activities such as stereotypic movements or nonpurposeful patterns of speech, fixations, perseverations, ritualistic patterns of behavior, and abnormal sensory processing. Children functioning at the most severe end of the spectrum experience significant activity limitations and have little or no ability to participate in social/occupational roles. Children who have mild ASD (Asperger, high-functioning autism in the DSM-IV-TR)17,378 may be perceived as socially awkward but experience few activity limitations or participation restrictions (e.g., higher IQ, absence of language impairments).

The prevalence of ASD has increased from 6.6 to 11.3 per 1000 children between 2002 and 2008.39 The Centers for Disease Control and Prevention (CDC) estimates the prevalence of ASD in 2012 was 1 in 88 eight-year-old children, a 78% increase from the CDC’s first report in 2007. The increase can be partially explained by better methods for identification and diagnosis as well as an increased public awareness of ASD, perhaps counting for as much as 25% of the increase.247 The CDC is actively looking for causative and correlated factors to account for the unexplained increase.

Etiology and Pathogenesis

The cause of ASD is unclear but it is likely that it is caused by a variety of factors, including biologic/genetic and environmental factors. Two factors, inadequate parenting (particularly “mothering”)532 and the measles-mumps-rubella vaccine,133 have largely been discounted as causative. There is a definitive, although small, familial link (identical twins have ASD 90% of the time); siblings have a 35-times increased risk of having ASD,33 which suggests a genetic link.107 However, the majority of people with ASD do not have a familial link. Specific genetic markers have not yet been identified and it is likely that multiple genes are involved. Changes in brain structure (cerebellum, limbic system, and the cortex), changes in neurotransmitters, and decreased lateralization of the brain have been identified as related to spatial attention deficits in some children with ASD.499 A number of recent studies link increasing paternal age with random genetic mutations and an increased risk of having a child with autism.83 Researchers are also searching for environmental factors that cause or predispose a child for ASD.

Clinical Manifestations

Children with severe ASD often lack speech or have nonpurposeful speech patterns or demonstrate echolalia (the automatic repetition of vocalizations made by another person), do not initiate social interaction (may seem oblivious, showing no interest in interaction), fail to respond to their name, avoid eye contact, may be tactilely defensive or indifferent to sensory stimulation, may perform repetitive self-stimulatory behaviors (hand clapping, hair twirling, jumping, spinning), and may be fixated on routines and rituals—becoming very disturbed at even the slightest change. Individuals with mild ASD may demonstrate awkwardness in social interactions, missing nonverbal cues, flat facial expressions, and diminished capability to be empathetic or see another point of view, and may move with less coordination than their peers.18,301,378



Medical Management

Diagnosis

The diagnosis of the more-severe forms of ASD is often made by the age of 3 years. Diagnosis of ASD is difficult because of the variation in symptoms. The examination often utilizes a team approach and assesses developmental milestones, social behavior, and interactions. During the diagnostic process the criteria established by the American Psychiatric Association related to impairments of social communication and interaction as well as criteria regarding restricted, repetitive behaviors published in the DSM-5 must be met.18,352 The symptoms are apparent in early childhood and they impact participation in social/occupational roles including play and interaction.

Treatment

Interventions are not well grounded in evidence because the disorder is not yet well understood and because of the wide range of symptoms and severity. The plan of care is best if it is multidisciplinary as the impairments are pervasive. Intervention focused on behavior and communication is common with the intent to improve social communication and interaction and to decrease nonpurposeful movements, vocalizations, and rituals. Education and training programs can be successful, but there are no psychotropic medications that are effective. Drugs may be prescribed for concurrent behavioral problems or anxiety. Sensory integration therapy may be used to enhance sensory processing.88


Interventions for children on the high end of the spectrum are similar for those with severe symptoms: training to improve social communication and interactions, modify and interpret nonverbal behaviors, and cognitive behavior therapy to manage behaviors that interfere with relationships. Psychotropic drugs may be prescribed for concurrent problems, including hyperactivity (e.g., guanfacine [Intuniv]), depression (selective serotonin reuptake inhibitors [SSRIs]), agitation (risperidone [Risperdal]), or repetitive behaviors (e.g., olanzapine [Zyprexa]).

Prognosis

Prognosis for persons with severe symptoms of ASD is poor, with significant impact activity limitations which markedly or completely preclude participation in social/occupational roles. The prognosis is proportionately better as the symptoms become less severe, having little, if any, impact on activities and participation in social/occupational roles.



Schizophrenia Spectrum and Other Psychotic Disorders

Overview and Incidence

These severely disabling psychotic disorders are listed in Box 3-3 in order of increasing severity. Considered the least severe, a person with Schizotypal personality disorder has difficulty with interpersonal relationships (e.g., lack of empathy). In addition, that person exhibits odd personality characteristics that interfere with relationships (e.g., odd beliefs, behaviors, thought processes, aversion to social contacts). Schizophrenia, the most severe form, is characterized by impairments that severely impact the ability to perform activities, participate in social/occupational roles and QOL. Performance is markedly below the person’s capacity to function prior to onset. Individuals with schizophrenia usually experience at least two of the following: hallucinations (visual or auditory are most common), disorganized speech, delusions, extreme motor behaviors, or flat affect.17,20 Schizophrenia is often characterized by periodic exacerbations of symptoms, referred to as an active phase. This is preceded by a prodromal phase in which behavior declines and the person begins to withdraw from reality. The active phase is followed by a residual phase, with behaviors not unlike the prodromal phase.346 In a 12-month period, the prevalence of schizophrenia in adults is 1.1% in the United States.359 The age of onset often is in the late teens or early 20s; women are generally diagnosed less frequently and at an older age then men.481


Etiology and Pathogenesis

Although the cause of schizophrenia is unknown, a variety of possible contributing factors include biologic, psychologic, and socioeconomic. There is evidence of a genetic predisposition for schizophrenia. First-degree relatives have a 10-times higher risk; a child who has two parents diagnosed with schizophrenia has a 40% risk of developing the disease.241 However, it is thought that psychosocial stressors may be required in addition to the genetic predisposition to trigger active symptoms, as well as exacerbate symptoms. Current investigations are seeking a model that can explain the complex patterns of disease transmission within families and explain the expression and function of risk genes during brain development.105,214,215 Research implicates the neurotransmitter dopamine, particularly in the prefrontal cortex, as a contributing factor.337 Imaging studies have identified changes in brain structure including changes in connectivity and decreased gray matter volume in the superior and middle temporal gyri and anterior cingulated among other areas.502


Clinical Manifestations

Schizophrenia is sometimes characterized by periods when the symptoms are less severe, but people with schizophrenia rarely recover completely. Symptoms include apathy, emotional unresponsiveness, social withdrawal, limited or odd patterns of speech, and confused thinking with periodic outbreaks of psychotic symptoms such as hallucinations and delusions. Hallucinations are most commonly auditory or visual and delusions may vary in type. Symptoms will be persistent in approximately 50% of individuals.

Medical Management

Diagnosis

Specific criteria established by the DSM-IV-TR16 must be met including at least two of the following: delusions, hallucinations, disorganized speech, grossly disorganized behavior, negative symptoms. The DSM-518 requires that one of the symptoms be one of the first three in the list.

Treatment

A multimodal approach is used in the treatment of an individual with schizophrenia. Psychotropic drugs are the primary intervention. Traditional drugs (e.g., chlorpromazine, Haldol) seem to be more effective than newer drugs, but tardive dyskinesia is a serious side effect of these drugs. Psychosocial, behavioral, and training interventions are also used.

Prognosis

The long-term outcome is much more variable than commonly believed, with 33% to 50% of individuals having good outcomes.139,228,405 Environmental barriers and facilitators, as well as personal factors, including family support, age, gender, education, and financial status impact long-term outcomes. In addition, there are multiple subtypes of schizophrenia. After a first schizophrenic episode, only 14% to 20% of individuals will recover completely. A study in Europe indicated that QOL was poor in persons with chronic symptoms: 79% were chronically unemployed, 65% were unmarried, and many had unmet needs.492 Differences in QOL are different for men and women, with men experiencing more unmet needs.493 The prevalence of cardiovascular disease in persons with schizophrenia is above average.444 Antipsychotic medications have significant side-effects that can result in serious activity limitations and participations in addition to the condition (Box 3-4).



Box 3-4 SIDE EFFECTS OF ANTIPSYCHOTIC MEDICATIONS

Dopaminergic Side Effects


• Pseudoparkinsonism



• Cogwheel rigidity



• Shuffling gait



• Parkinsonian tremor



• Masked facies






• Acute dystonias, such as opisthotonus, torticollis, and laryngospasm, which may cause acute airway obstruction


• Increased prolactin secretion that may lead to galactorrhea


• Akathisia—subjective or observable restlessness (“Thorazine shuffle”)


• Tardive dyskinesia, tardive dystonia


• Neuroleptic malignant syndrome (NMS)


Anticholinergic Side Effects

• Dry mouth


• Blurred vision


• Constipation that may lead to adynamic ileus


• Urinary hesitancy or obstruction


• Memory and concentration difficulties, up to frank delirium



α-Adrenergic Blockade

• Hypotension; orthostatic hypotension


Antihistaminergic Side Effects

• Sedation, drowsiness


• Weight gain


Others

• Agranulocytosis


• Electrocardiogram (ECG) changes (prolonged QT interval)


• Elevated liver function tests


• Elevated creatine phosphokinase


• Fetal toxicity


• Photosensitivity


• Pigmentary retinopathy


• Seizures (decreased seizure threshold)


• Sexual dysfunction (erectile problems, impotency, delayed, absent, or retrograde ejaculation, priapism)


• Skin rashes


Data from Jacobson JL: Psychiatric secrets, ed 2, St. Louis, Hanley and Belfus, 2001.





Bipolar and Related Disorders

Overview and Incidence


Bipolar I, Bipolar II and Cyclothymic Disorders are characterized by cyclical mood swings between depressed episodes and manic or hypomanic episodes (previously referred to as manic-depressive illness). A Manic Episode manifests as a rapid elevation of mood, which severely disrupts the ability to perform activities and restricts participation in social/occupational roles. A Hypomanic Episode is a less-severe elevation in mood with less disruption in function. Depressed Episodes also vary in severity and can include a major depressive disorder (MDD). Bipolar I is the most severe form, with mood shifting between manic and MDD. Bipolar II is less disruptive with mood swings between hypomania and MDD. Cyclothymic disorder is the least-severe form with mood swings that are not extreme. Epidemiologic studies indicate that it is more prevalent than previously thought.204 Prevalence of the bipolar disorders is estimated at 1.0% (bipolar I), 1.1% (bipolar II), and 2.4% (cyclothymic), or 3.5% of the adult population.75,322 Onset of bipolar disorders is usually in the 20s.



Box 3-5 CLINICAL MANIFESTATIONS OF MANIC EPISODE

Mood Changes

• Excessive high or euphoric feelings


• Irritable, agitated, uncomfortable


Behavior Changes

• Increased energy, activity, restlessness, racing thoughts, and rapid talking


• Decreased need for sleep


• Unrealistic beliefs in one’s abilities and powers


• Distractibility and restlessness


• Uncharacteristically poor judgment


• Impulsivity


• Increased high risk or pleasurable activities: sex, shopping, drug abuse


• Denial that anything is wrong


From National Institute of Mental Health (NIMH): What are the symptoms of bipolar disorder?, 2013. Available at http://www.nimh.nih.gov/health/publications/bipolar-disorder/what-are-the-symptoms-of-bipolar-disorder.shtml.



Etiology and Pathogenesis

Genetic-based pathogenesis is suspected for bipolar disorder based on a clear familial pattern and chromosomal linkage studies. Evidence exists that the key gene involved in the transmission of bipolar disease is X-linked. Linkage studies implicate chromosome 18 or 21, but this has not yet been proved.151,168 Late-onset of a bipolar disorder is often associated with another medical condition, for example, hyperthyroidism.344 Mania is linked to excessive levels of norepinephrine and dopamine.

Clinical Manifestations

Clinical manifestations of Bipolar and Related Disorders are listed in Boxes 3-5 and 3-6. Mania is characterized by abnormal and persistent euphoria and/or irritability, grandiose thoughts, decreased need for sleep, increased energy and activity, racing thoughts, rapid speech, and increased risk taking. Mania severely limits activities and participation in social/occupational roles.361 Bipolar I is characterized by mood swings between manic and depressive episodes. Bipolar II is characterized by distinct periods of depression and hypomania, and periods of depression tend to last longer than the hypomania.

The bipolar disorders are characterized by cyclical mood swings that may last from days to months, switching back and forth quickly or with normal periods in between. Heightened creativity and creative talent are sometimes associated with all phases of bipolar disorder.



Box 3-6 CLINICAL MANIFESTATIONS OF MAJOR DEPRESSIVE EPISODE

Mood Changes

• Depressed mood (sad, empty, lack of hope, pessimism)


• Loss of interest or pleasure in almost all ordinary activities, including sex (anhedonia)


Behavior Changes

• Decreased energy, feeling fatigued, or being slowed down


• Feelings of guilt, worthlessness, or helplessness


• Difficulty concentrating, remembering, making decisions, initiating activities


• Irritability


• Sleep disturbances (insomnia or hypersomnia)


• Change in appetite and weight (unintentional loss or gain)


• Change in activity level (lethargic or restlessness)


• Chronic pain or other persistent bodily symptoms that are not caused by physical disease


• Thoughts of death or suicide; suicide attempts


From National Institute of Mental Health (NIMH): What are the symptoms of bipolar disorder?, 2013. Available at http://www.nimh.nih.gov/health/publications/bipolar-disorder/what-are-the-symptoms-of-bipolar-disorder.shtml.



Medical Management

Diagnosis

A physical exam is often performed to rule out predisposing medical conditions. The criteria in the DSM-5 are used to diagnosis the various Bipolar and Related Disorders. Bipolar I requires at least one manic episode with a severe impact on function. Bipolar II requires a MDD, one or more episodes of hypomania, and no history of a manic episode. Cyclothymic disorder requires symptoms of at least 2 years’ duration, with symptoms less severe than those of a hypomanic episode and no history of a MDD or manic or hypomanic episode.

Treatment

A multimodal approach is often used to manage bipolar disorders. Mood-stabilizing drugs (lithium, Depakote,) are often the first drug of choice. Antipsychotics (e.g., risperidone [Risperdal], olanzapine [Zyprexa], aripiprazole [Abilify]); and antidepressants (Prozac, Paxil, Lexapro, Zoloft) are often used in conjunction with a mood stabilizer.361 Some people prefer to experience the extremes of this disorder so as to avoid losing the creative edge that can occur when the medication balances mood swings. Group, family, and individual psychotherapy, educational approaches and behavior modification are common interventions. Some programs advocate a predetermined plan of action to put in place if and when warning signs of mania develop.

Prognosis

Bipolar and Related Disorders are chronic with recurring episodes, often separated by symptom free periods of time. Insight can be impaired with 55% of individuals diagnosed with bipolar denying any psychiatric problems.388 Bipolar disorder is frequently accompanied by alcoholism and/or other drug abuse. It is not clear if alcohol is a trigger for bipolar episodes or if the individual is using alcohol to self-medicate. Comorbidity of alcohol abuse with bipolar disorder often delays early diagnosis, especially when alcohol abuse has been the primary focus of intervention. Other comorbidities may also exist (e.g., migraine headaches, asthma, anxiety and panic attacks, allergies, eating disorders).82,134



SPECIAL IMPLICATIONS FOR THE THERAPIST 3-5

Schizophrenia Spectrum and Other Psychotic Disorders; Bipolar and Related Disorders

The role of the physical therapist in providing multidisciplinary care for people with schizophrenia spectrum and other psychotic disorders is not clearly differentiated, but efforts have been made to identify the value added by physical therapy.511 The role of exercise (aerobic and strength training), yoga, and breathing techniques and progressive muscle relaxation in providing reduced psychiatric symptoms and distress, and improving short-term memory and health-related QOL has been identified but not fully quantified.511 No adverse effects of this approach have been found. More study is needed to investigate the efficacy of physical therapy for people with these disorders and possibly create specific targeted or tailored interventions for this patient population.

Adverse Effects of Medications

Antipsychotic medications are used in a number of conditions to treat psychotic symptoms, including hallucinations, delusions, paranoia, combativeness, agitation and hostility, insomnia, catatonia, hyperactivity, bizarre psychomotor behaviors, and poor grooming and self-care.223 Antipsychotics are often used in long-term care settings to help normalize disturbances of thought. They do not cure psychosis associated with acute mania and schizophrenia but help manage signs and symptoms. Some are able to control fluency of ideas and language and alleviate the diminished ability to concentrate, express emotions, pursue goal-directed activity, and experience pleasure.65


The therapist must be aware of anyone taking these medications because of the potential adverse side effects (see Box 3-4). Increased levels of serotonin may have an effect on the regulation and release of antidiuretic hormone requiring close monitoring for dehydration; watch for headache, confusion (or increased confusion), loss of appetite, and muscle cramps.

There may be extrapyramidal effects or movement disorders commonly observed with their use. Dystonias, sustained abnormal postures, and disruption of movement caused by muscle tone alterations can develop within 5 days of administration. Other common extrapyramidal effects may include restlessness, anxiety, or pacing (akathisia) and Parkinson-like symptoms. Long-term use of antipsychotics can result in permanent involuntary choreoathetoid muscle movements of the face, jaw, tongue, and extremities.










Depressive Disorders

Overview and Incidence

Depressive disorders were categorized in the DSM-IV-TR under mood disorders. The DSM-5 chapter currently has seven diagnostic disorders, but several are under review. Therapists are most likely to encounter individuals with MDDs (possibly with a seasonal pattern) and Depressive Disorder Associated with Another Medical Condition.

Major Depressive Disorder, Single Episode, and Major Depressive Disorder, Recurrent

MDD occurs when an individual experiences one or more Major Depressive Episodes a severely depressed mood characterized by symptoms such as those listed in Box 3-6. MDD interferes with the individual’s ability to perform activities and may prevent participation in social/occupational roles. Depression is the most commonly seen mood disorder within a therapy practice. According to a National Health Interview of adults ages 18 years and older, during 2010–2011, women were more likely than men to often feel depressed (10.7% compared with 7.7%) overall and among those ages 18 to 44, 45 to 64, and 65 to 74 years. For both men (9.9%) and women (13.0%), the prevalence of depression was highest among those ages 45 to 64 years.349,403 Data are from a subset of the adults randomly selected for the Sample Adult Component of the National Health Interview Survey questionnaire. Prenatal and postpartum depression occurs in approximately 20% of all pregnancies. As the DSM-5 is being developed, debate continues whether depression experienced after bereavement can be diagnosed as MDD, with the prevailing opinion that it should not be excluded.

Major Depressive Disorder with Seasonal Pattern


MDD with Seasonal Pattern is a variation of MDD commonly referred to as Seasonal Affective Disorder (SAD). SAD has a consistent pattern of depressive symptoms that occur with the advent of colder weather and fewer hours of daylight and dissipate as daylight hours increase in the spring. SAD is most prevalent in geographic areas north of 40-degrees latitude. Interestingly, Native Alaskans are less likely to have SAD than people who move there from some other geographical location. Women are affected by SAD three times more often than men.


Etiology and Pathogenesis

Predisposing factors for the development of depression may be genetic, familial, biologic, psychosocial, and medical or surgical conditions. MDD is considered a risk factor for cardiac morbidity and mortality. Vascular depression accounts for 30% to 40% of all depression in people older than age 65 years. Treating depression to reduce cardiac disease is under investigation.86 Depression may occur as a result of medications (Box 3-7), especially sedatives, hypnotics, cardiac drugs, antihypertensives, and steroids; as well as alcohol or drug abuse, especially cocaine dependence; or exposure to heavy metals or toxins (e.g., gasoline, paint, organophosphate insecticides, nerve gas, carbon monoxide, carbon dioxide).30


There appears to be a genetic predisposition for depression. Psychosocial stressors may be required in addition to the genetic predisposition to trigger active symptoms, as well as exacerbate symptoms. Psychosocial factors include psychologic trauma (e.g., childhood sexual abuse), significant life events (e.g., death of a loved one, divorce, childbirth),55 or chronic stress. Psychosocial stressors may play a more significant role in the precipitation of the first or second episodes of MDD, but less of a role in subsequent episodes.



Box 3-7 DRUGS COMMONLY ASSOCIATED WITH DEPRESSION

Psychoactive Agents

• Amphetamines


• Cocaine


• Benzodiazepines


• Barbiturates


• Neuroleptics


Antihypertensive Drugs

• β-Blockers, especially propranolol (Inderal)


• α2-Adrenergic antagonists


• Methyldopa (Aldomet)


• Hydralazine (Apresoline)


Analgesics

• Salicylates


• Propoxyphene (Darvon, Darvocet-N)


• Pentazocine (Talwin)


• Morphine


• Meperidine (Demerol)


Cardiovascular Drugs

• Digoxin (Lanoxin)


• Procainamide (Pronestyl)


• Disopyramide (Norpace)


Anticonvulsants

• Phenytoin (Dilantin)


• Phenobarbital


Hormonal Agents

• Corticosteroids


• Oral contraceptives


• Anabolic steroids


Miscellaneous

• Alcohol, illicit drugs


• Histamine H2 receptor antagonists, especially cimetidine (Tagamet)


• Metoclopramide (Reglan)


• Levodopa


• Nonsteroidal antiinflammatory drugs


• Antineoplastic agents


• Disulfiram (Antabuse)


• Cytokines (interferons)





Psychoneuroimmunology studies study possible links among neural activity, the endocrine system, and altered immune responses in people with depressive disorders. Although the literature indicates some type of relationship exists between these systems, the exact mechanisms remain unknown.220,239 Neuroendocrine abnormalities, such as in the limbic hypothalamic-pituitary-adrenal axis, are implicated in the cause of depression. This abnormality is common in survivors of repeated abuse and the sequelae related to chronic sympathetic system stimulation.




Box 3-8 MEDICAL AND SURGICAL CONDITIONS COMMONLY ASSOCIATED WITH DEPRESSION

Cardiovascular

• Atherosclerosis


• Hypertension


• Myocardial infarction


• Angioplasty or bypass surgery


Central Nervous System

• Parkinson disease


• Huntington disease


• Cerebral arteriosclerosis


• Cerebrovascular accident/stroke


• Alzheimer disease


• Temporal lobe epilepsy


• Postconcussion injury


• Multiple sclerosis


• Miscellaneous focal lesions


Endocrine, Metabolic

• Hyperthyroidism


• Hypothyroidism


• Addison disease


• Cushing disease


• Hypoglycemia


• Hyperglycemia


• Hyperparathyroidism


• Hyponatremia


• Diabetes mellitus


• Pregnancy (postpartum)


Viral

• Acquired immunodeficiency syndrome


• Hepatitis


• Pneumonia


• Influenza


Nutritional

• Folic acid deficiency


• Vitamin B6 deficiency


• Vitamin B12 deficiency


• Anemia


Immune

• Fibromyalgia


• Chronic fatigue syndrome


• Systemic lupus erythematosus


• Sjögren syndrome


• Rheumatoid arthritis


• Immunosuppression


Cancer

• Pancreatic


• Bronchogenic


• Renal


• Ovarian


Miscellaneous

• Pancreatitis


• Sarcoidosis


• Syphilis


• Porphyria





The role of neurotransmitters, particularly norepinephrine, dopamine, and serotonin, has been studied, but the evidence is not clear. The theory is that these neurotransmitters are either produced in inadequate amounts or the receptor sites are not functioning properly. Brain abnormalities have been identified in persons with depression including abnormal electroencephalograms and MRIs.264 MRI studies indicate that lesions of the striatopallidothalamocortical pathways and other areas are evident in older adults diagnosed with vascular depression, which is correlated with vascular disease.6,46,415 It appears to be a biologic alteration rather than a chemical one with black holes (lacunes) observed in the basal ganglia representing cerebral ischemia or silent strokes.260


Major Depressive Disorder with Seasonal Pattern

With shorter days and less exposure to sunlight the body produces more melatonin, a hormone secreted by the pineal gland that is made almost exclusively at night to help us sleep and may help to synchronize other circadian rhythms.531 It is possible that some people with SAD do not produce more melatonin but are hypersensitive to the hormone.

Depressive Disorder Associated with Another Medical Condition

This diagnostic category is biologically based and associated with other physical illnesses (Box 3-8). Chronic general medical conditions are a risk factor for more persistent depressive episodes. Structural changes in the brain associated with disease (e.g., multiple sclerosis) or brain trauma (e.g., left-sided cerebrovascular accident, traumatic brain injury [TBI]) can cause depressive reactions, either on a short-term or recurring basis.




Box 3-9 SOMATIC SYMPTOMS ASSOCIATED WITH MAJOR DEPRESSIVE DISORDERS∗


• Fatigue


• Sleep disturbance


• Weakness


• Headaches


• Back pain


• Joint pain (arthralgia)


• Muscle pain (myalgia)


• Chest pain


• Dizziness


• Palpitations


• Excess perspiration


• Rapid breathing


• Dry mouth or excessive salivation


• Dry skin


• Blurred vision


• Tinnitus


• Flushing


• Slurred speech


• Confusion


• Sexual dysfunction


• Amenorrhea, polymenorrhea


• Difficulty with urination


• Digestive problems, constipation





∗ Refers to nonmedicated persons.




Data from Tykeem A, Gandhi P: The importance of somatic symptoms in depression in primary care. Prim Care Companion J Clin Psychiatry 7(4):167–176, 2005.




Clinical Manifestations

MDD can occur as a single, isolated episode lasting weeks to months, or intermittently throughout a person’s life. Severely depressed mood and loss of interest in usually pleasurable activities are the hallmarks of MDD (see Box 3-6). More than 95% of depressed people report having decreased energy, even for minor daily tasks; 90% report having problems with concentration and memory. The inability to accomplish new or challenging activities often restricts participation in social/occupational roles.111


People with MDD may present with somatic complaints, most commonly headache, gastrointestinal disturbances, or unexplained pain (Box 3-9). Depression is also associated with elevated heart rate and reduced heart rate variability, which are known risk factors for cardiac disease.86,465 Family members who live with individuals with depressive illness report additional behavior symptoms previously unknown and unreported in the literature.180a Depression is strongly correlated with increased severity of chronic musculoskeletal pain, decreased health related QOL and participation restrictions in social/occupational roles.43 Individuals who have both medical conditions and depression tend to have more severe physical and mental impairments, leading to greater activity limitations and participation restrictions as well as increased health care cost.89


Almost 80% of depressed people report problems with sleep, including early morning and frequent nocturnal awakenings Sleep abnormalities associated with depression264 include decreased rapid eye movement (REM) latency (the time between falling asleep and the first REM period), longer first REM period, less continuous sleep, and early morning awakenings. Whether these sleep abnormalities represent causes or effects of depression remains unknown.



Box 3-10 CLINICAL MANIFESTATIONS OF MAJOR DEPRESSIVE DISORDER IN CHILDREN AND ADOLESCENTS∗


• Reluctance to go to school


• Decreased performance in school


• Negative behaviors (e.g., acting out, aggression, sullenness)


• Withdrawal





∗ May be concurrent with symptoms in Box 3-6.




Data from National Institute of Mental Health: Bipolar disorder, 2013. Available at http://www.nimh.nih.gov/health/publications/bipolar-disorder/what-are-the-symptoms-of-bipolar-disorder.shtml; and American Psychiatric Association–Diagnostic and Statistical Manual of Mental Disorders (DSM-5) 2013. http://www.psych.org/practice/dsm/dsm5 and http://www.dsm5.org/Pages/Default.aspx




Other mental disorders often cooccur with MDD such as substance-related disorders, panic disorder, obsessive-compulsive disorder, generalized anxiety disorder, PTSD, anorexia nervosa, bulimia nervosa, and borderline personality disorder.

Depression in children and adolescents is of significant concern, both in the present and the lifelong impact of the disorder.328 The lifetime prevalence of depressive disorders in 13- to 18-year-olds is 11.2%.323 Children and adolescents with depression often present differently than adults (Box 3-10) and may have difficulty expressing their feelings.

Hallmarks of adolescent depression may include helplessness, anger, aggressiveness, withdrawal, avoiding friends and classmates, apathy, low self-esteem, and resistance to authority, in addition to signs and symptoms typically experienced by adults. These activity limitations may lead to decreased performance at school and risky behaviors, including sex and drugs.

Depressive orders are difficult to identify in older adults because they typically present as medically complex. Occasions for bereavement are more frequent with aging; depression may be misidentified as normal grieving. Depression in older adults may manifest itself in difficulty concentrating and marked forgetfulness, which may be mistaken as symptoms of dementia. Depression in older adults is often a cause of sleep disturbances. Older adults with depression are often reluctant to talk about how they feel.

Medical Management

Diagnosis

Although depressive disorders are one of the most common mental health disorders, accurate diagnosis is inconsistent. Mitchell331 found that 15% of patients in primary care received a false-positive diagnosis of depression, while the diagnosis of depressive disorder was missed 10% of the time. One intent of the DSM-518 revisions is to increase the sensitivity and specificity in the diagnosis of MDD.

The criteria in the DSM-5 are used to diagnosis MDD. The diagnosis of MDD requires the individual to have five or more of the criteria of a major depressive episode (see Box 3-6) within a 2-week period, which significantly restricts participation in social/occupational roles. There can be no history of a manic or hypomanic episode.

The physician will use the history, laboratory findings, and physical examination to determine whether the MDD is independent of or is associated with a medical or surgical condition (e.g., as in Box 3-8) or the side effect of a drug or other substance.

Treatment

There are three primary interventions for the treatment of depressive disorders: (1) psychotropic medications, (2) psychologic/psychosocial interventions, and (3) electroconvulsive therapy (ECT). These may be used individually or in combination. In addition to traditional therapies, there are a number of complementary therapies that may provide symptom relief.

Psychotropic Medications

There are six primary categories of antidepressant medications.303,354 Mechanisms of action vary between classes, as do the type, number, and severity of side effects (Table 3-5). Many of these drugs take 4–6 weeks to reach therapeutic levels. Trial and error is often involved in finding the right pharmacologic regimen for a specific individual. A serious concern with antidepressants is the potential increased risk of suicide, particularly in children, adolescents, and young adults; this may also be a concern in older adults.113


• Selective serotonin reuptake inhibitors (SSRIs) are newer medications, generally have fewer and less severe side-effects compared to older classes of drugs. Consequently, they are prescribed more frequently than other antidepressants. SSRIs inhibit the reabsorption of the neurotransmitter serotonin, making serotonin more available for postsynaptic receptors with a resultant elevation of mood (e.g., citalopram [Celexa], paroxetine [Paxil], fluoxetine [Prozac], sertraline [Zoloft], escitalopram [Lexapro]).


• Serotonin and norepinephrine reuptake inhibitors (SNRIs) work similar to the SSRIs except that they effectively increase the availability of both neurotransmitters simultaneously (e.g., duloxetine [Cymbalta], venlafaxine [Effexor], desvenlafaxine [Pristiq]).


• Norepinephrine and dopamine reuptake inhibitors effectively increase the availability of the two neurotransmitters without impacting the availability of serotonin. Norepinephrine and dopamine reuptake inhibitors are one of the few classes of antidepressants that do not have sexual side-effects.


• Atypical. Because these antidepressant drugs have various mechanisms of action, they do not fit into other classes.


• Tricyclic antidepressants (TCAs) is an older class of drugs but the outcomes on depression are generally as effective as the newer classes. However, the side effects are often much less tolerable. TCAs block absorption of serotonin and norepinephrine, but are less focused as they also have an effect on other neurotransmitters. TCAs sometimes work when the newer drugs are not effective (e.g., amitriptyline [Elavil], demexiptiline [Deparon]).


• Monoamine oxidase inhibitors (MAOIs). MAOIs are used reluctantly and as a last resort because of the seriousness of side effects (potentially lethal) especially from food or drug interactions. The mechanisms of action of MAOIs prevents removal of serotonin, dopamine and norepinephrine from the brain. However, MAOIs also act on other neurotransmitters in the brain and digestive system (e.g., phenelzine [Nardil], tranylcypromine [Parnate], selegiline [Emsam]).







Table 3-5

Side Effects of Antidepressants



	Drug Class
	Tricyclic Antidepressants (TCA)
	Selective Serotonin Reuptake Inhibitors (SSRIs)
	Monamine Oxidase (MAO) Inhibitors




	Examples:
	
• Amitriptyline (Elavil/Endep)

• Amoxapine (Asendin)

• Desipramine (Norpramin, Pertofrane)

• Doxepin (Adapin, Sinequan)

• Imipramine (Janimine, Tofranil)


	
• Citalopram (Celexa)

• Fluoxetine (Prozac)

• Fluvoxamine (Luvox)

• Paroxetine (Paxil)

• Sertraline (Zoloft)


	
• Phenelzine (Nardil)

• Tranylcypromine (Parnate)

• Selegiline (Deprenyl)





	Function:
	Increase norepinephrine and serotonin levels
	Block reuptake of serotonin resulting in higher circulating levels of active serotonin
	Inactivate MAO, the enzyme responsible for degradation of norepinephrine and serotonin



	Effects:
	
• Anticholinergic effects

• Dry mouth

• Blurred vision

• Nausea, vomiting

• Abdominal bloating

• Constipation

• Confusion (older adults)



• Heart arrhythmia

• Tachycardia

• Orthostatic hypotension

• Low blood pressure or sudden drop

• Dizziness

• Weakness



• Sedation/drowsiness

• Sleep disturbance/nightmares

• Sexual dysfunction

• Weight gain

• Fine tremor (older adults)

• Skin rash/photosensitivity


	
• Nervousness/jitteriness

• Gastrointestinal distress

• Appetite loss

• Nausea

• Diarrhea



• Headache

• Insomnia/sleep disturbance

• Sexual dysfunction


	
• Hypertensive crisis

• Postural hypotension

• Insomnia

• Headache

• Anemia

• Hyperreflexia

• Muscle weakness, tremors

• Syndrome of inappropriate antidiuretic hormone (SIADH)-like syndrome

• Sexual dysfunction

• Gastrointestinal disturbance








[image: image]





Psychosocial Interventions

Psychosocial interventions for depressive disorders include various types of psychologic therapies. Cognitive-behavioral therapy (CBT) changes the focus of thought patterns, or “cognitive chatter,” to more positive thoughts. As thought patterns become more positive, the individual begins to perceive their environment and those they interact with more positively. Problem solving and concentration may also improve. CBT may be sufficient for those with mild to moderate depression. Interpersonal therapy focuses on examining relationships that may be the foundation of the individual’s depression or making the symptoms worse. Interpersonal therapy focuses on enabling the person to develop better communication and interpersonal skills.352


Electroconvulsive Therapy

ECT, formerly known as electroshock therapy, is an intervention whereby electrical currents are passed through the brain. Theories on how ECT works are speculative, but relief is usually immediate, including in severe cases of depressive disorders.380 Side effects include memory loss and confusion, usually short-lived. It is a painless and safe procedure used for depressed people with dementia who do not improve with antidepressant therapy406 or who are severely suicidal, self-mutilating, catatonic, or unable to eat or function. Repetitive transmagnetic cranial stimulation seems to have effects similar to ECT.116,143


Vagal nerve stimulation, originally used to control epilepsy, has been used with severe depression that is intervention-resistant in 30% to 44% of cases. Vagal nerve stimulation changes the concentration of neurotransmitters in the cerebrospinal fluid or their metabolites (e.g., γ-aminobutyric acid [GABA]).425 The device, implanted under the clavicle with direct attachment to the vagus nerve, sends electrical pulses to the brain and improves mood.

Interventions for SAD include phototherapy, psychologic therapy, and/or psychopharmacology (e.g., serotonin).189 Negative air ionization, which acts by liberating charged particles on the sleep environment, has also become effective in treatment of SAD.189 Light therapy is often the first line of treatment for SAD.262,486 The light system uses white fluorescent light (10,000 lux) with a diffusing screen that filters out ultraviolet rays that can cause eye damage and skin cancer. Light therapy begins in the fall and is done in the early morning for 30 minutes. The light must reach the retina or it will not produce any results. A dawn simulator uses a bedside timer to gradually increase the bedroom light in the morning to create an artificial early dawn.13,262,486


Complementary therapies have gained popularity as people seek out alternative strategies to cope with depression. A program of self-care, including exercise, stress reduction, social contact, and positive self-talk, is advocated. Outdoor activities are encouraged. Exercise of any kind that increases the heart rate even mildly is advised by most experts in this field.242 Cardiovascular (aerobic) exercise five to six times a week for at least 30 minutes may be optimal. Research is limited, but some evidence exists to support the beneficial effects of process-oriented treatment and right brain communication in medical care, trauma-sensitive body work553; exercise; herbal therapy (Hypericum perforatum [St. John’s wort], S-adenosyl-L-methionine [SAM-e]); and, to a lesser extent, acupuncture and relaxation therapies.142,242


Prognosis

Recurrent MDD is a chronic relapsing disorder associated with high morbidity and mortality; the severity of the initial depressive episode appears to predict persistence.460 Adolescent-onset depressive disorder may carry an increased risk for poor outcome.535 Researchers are investigating whether treating depression will improve medical prognosis in people who have a depressive disorder and a history of coronary artery disease or who have suffered an acute myocardial infarction.87


Up to 15% of people diagnosed with MDD die by suicide. Epidemiologic evidence also suggests a fourfold increase in death rates in people with MDD who are older than age 55 years. In fact, adults older than age 65 years, particularly those with major depression, are at a higher risk for suicide than any other age group.426 And depression affects an estimated 15% to 19% of Americans ages 65 years and older living in a variety of settings, yet the illness often goes unrecognized and untreated.81 People with depression admitted to nursing homes may have a markedly increased likelihood of death in the first year.1,423,424,457



SPECIAL IMPLICATIONS FOR THE THERAPIST 3-6

Depressive Disorders

Depression

In addition to MDDs, depression is associated with many medical conditions (see Box 3-8). Consequently many patients/clients in physical therapy may present with depressive disorders. If the therapist suspects the possibility of depression, baseline information can be obtained and provided to the physician when referring that client. Screening tests, such as the Beck Depression Index (BDI),54 the McGill Pain Questionnaire,320 the Multidimensional Pain Inventory (MDI),31 and the Geriatric Depression Scale,552 are noninvasive, easy to administer, and do not require interpretation outside the scope of a therapist’s practice. It is recommended that routine screening for depression and anxiety be included in the examination for all clients. Asking for permission to discuss symptoms of depression with the referring practitioner or other appropriate health care professional is recommended; in the case of a minor, parental consent may be needed.

The acronym PLISSIT may help provide the therapist with some direction early on in the intervention. Although this model was originally developed and used for sexuality assessment, it works quite well with depression, too.

• Permission: Acknowledge the presence of the depression and give the person permission to feel depressed.


• Limited Information: “Of course you are feeling down. You broke your hip, it hurts, and you cannot get around.” This acknowledges and validates the person’s experience.


• Specific Suggestions: For example, knowing that depression often causes the person to avoid social contact and seek isolation, which then contributes to the depression, encourage the person to make telephone contact with at least one person every day, or listen to upbeat music every morning and evening, or make arrangements to exercise with someone else (even if only for 10 minutes once a week).


• Intensive Therapy: The client is referred to appropriate specific therapy from other trained professionals.


When depression is noted, it should be included as a problem in the care plan; the team can then develop strategies to help the person. A client who is not progressing in rehabilitation and who is moderately or severely depressed but not receiving intervention for the depression may need to delay rehabilitation until the depression is under control. Under these circumstances, the therapist should not hesitate to refer a client for evaluation and treatment.


Box 3-6 lists the signs and symptoms of depression. Because of the rapport developed early in the client–therapist relationship, the therapist may identify early signs of depression separate to or in conjunction with a response to a medical condition. Lack of motivation, lack of interest in participation, and/or nonadherence during therapy with minimal or no adherence in following a home program may be indicative of depression. The depressed client may cry easily, and often for no apparent reason. Such a situation can be handled by offering reassurance and redirecting the person’s attention toward the instructions, activity, or other more positive topics.

Depression may also lead to anger, which is observed as outbursts of hostility, attempts to sabotage treatment efforts, or blaming the worksite, employer, significant other, or the therapist for the injury. Active listening without communicating judgment when the client expresses despair, anger, or negative feelings is appropriate.

Depressive disorders occur in more than 50% of people with Parkinson disease and stroke. People with depression commonly have global memory loss, whereas dementia results in loss of recent memory but retention of detail. Depression is a risk factor for osteoporosis; it increases the risk for fracture in older people.326 Increases in the stress hormone cortisol could account for some of the loss. An alternative mechanism is that demineralization is a side effect of medication use. The physical therapist’s intervention for people who are experiencing major depression should include fracture prevention. Depression and anxiety have also been associated with slowed wound healing also potentially attributed to elevated cortisol levels.104,518


Exercise and Depression

A recent systematic review on the effect of exercise on the symptoms and management of depression suggests exercise reduces mild-to-moderate depressive symptoms, especially in those individuals with a chronic illness.200 More recent research supports the link between exercise and improvement of depressive symptoms in persons with MDD.141 The authors hypothesize that exercise increases of the number of serotonin neurotransmitter receptors in the hippocampus via stimulation of neurogenesis. The release of endorphins during aerobic exercise and the reduction cortisol levels in the bloodstream elevate mood, reduce pain, and mediate stress reactions.


Increased aerobic exercise or strength training has been shown to reduce mild-to-moderate depressive symptoms significantly in people younger than 60 years of age, although habitual physical activity has not been shown to prevent the onset of depression. Studies of older adults and adolescents with depression have been limited, but physical activity and exercise appear beneficial in these populations as well.351 In some cases, exercise can alleviate depression immediately, independent of achieving fitness, although some evidence exists that exercise must be continued to remain effective.40 Ströhle reports that further study on how type of exercise and dosage (intensity, frequency, duration) impact depression (and anxiety) is needed.471


Antidepressant Medications

For the client taking TCAs, heart rate during peak exercise should be monitored (see Appendix B) because the anticholinergic effect of these medications significantly increases heart rate. Drugs used to treat depressive disorders may cause a number of other side effects as a result of increased norepinephrine levels such as dry mouth, blurred vision, urinary retention, constipation, and palpitations (see Table 3-5).

Orthostatic hypotension can be the source of dizziness and fainting, increasing the risk of falls and accidents, especially in older adults. Older adults taking TCAs are at greater risk for heat stroke as a consequence of decreased ability to adjust easily to ambient air temperatures, which may affect their exercise program or pool therapy. The therapist should always encourage the client to report any breakthrough symptoms and/or side effects to the prescribing physician.

Withdrawal from antidepressants must be monitored by the physician as tapering of the dosage is required to prevent withdrawal symptoms. If the physical therapist is aware that the client has decided to discontinue use of these medications without physician approval, appropriate counsel should be offered. Abrupt cessation of SSRIs (e.g., in preparation for surgery or at the time of admission) is the most frequent complication in patients in the hospital, resulting in the SSRI discontinuation syndrome within 24 to 72 hours. It can be very uncomfortable for the patient and signs and symptoms (neurologic, gastrointestinal, psychologic, and somatic) can last 1 to 2 weeks if untreated.217 The therapist may be the first to recognize withdrawal signs and symptoms such as nausea, vomiting, dizziness, poor balance, tremors, twitching, paresthesias, fatigue, lethargy as a complication of SSRI withdrawal. The therapist should communicate the findings with the physician or other appropriate provider.








Anxiety Disorders

Overview and Incidence


Anxiety is defined as a generalized excessive emotional state of fear and apprehension usually associated with a heightened state of physiologic arousal. The experience of anxiety is the common thread among the specific anxiety disorders17,21 (see Box 3-3). Generalized Anxiety Disorder is characterized by excessive and persistent worry and concern about everyday things (e.g., money, health, family) sometimes just worrying how to get through the day or night. Obsessive-compulsive disorder and posttraumatic stress disorders are classified separately from the anxiety disorders. Approximately 18.1% of the adults in the United States have an anxiety disorder in any given 12-month period (prevalence) and 28.8% of adults will experience an anxiety disorder at least once during their life.244 The most common anxiety disorders encountered in the therapy practice include general anxiety disorder, panic disorder, and specific phobia and possibly agoraphobia in the home care setting. The 12-month prevalences in the adult population of these anxiety disorders are 3.1% (general anxiety disorder), 2.7% (panic disorder), 8.7% (specific phobia), and 0.8% (agoraphobia).244




Box 3-11 DIAGNOSTIC SYMPTOMS OF PANIC ATTACK∗


• Palpitations


• Pounding heart


• Tachycardia


• Sweating


• Trembling or shaking


• Perceived shortness of breath or choking


• Feeling heat or chills


• Cold, clammy feeling


• Chest tightness, pain or discomfort


• Dizziness


• Light headedness


• Unsteadiness


• Numbness or tingling


• Feeling detached, disconnected


• Nausea


• Diarrhea


• Fear of losing control, going crazy


• Fear of dying





∗ Multiple symptoms are experienced at one time.




Data from American Psychiatric Association. DSM-5 Development: Panic Attack. Retrieved from http://www.psych.org/practice/dsm and Mayo Clinic Staff: Panic attacks and panic disorder, 2013. Available at http://www.mayoclinic.com/health/panic-attacks/DS00338/DSECTION=symptoms.



A panic attack is an acute onset of intense or excessive anxiety, fear, and/or discomfort that includes four or more of the symptoms in Box 3-11. Panic attacks typically occur without warning and can occur at any time, even during sleep. A panic attack is not an anxiety disorder but may be a component of any of the anxiety disorders or may occur in the absence of an underlying anxiety disorder. A panic attack (or anxiety) may occur comorbidly with medical conditions (e.g., asthma,178 hyperthyroidism, hypoglycemia). Initial panic attacks may develop during a period of extreme stress or after surgery, a serious accident, illness, or childbirth. The premenstrual period is one of heightened vulnerability for women. Panic attacks occur at least once in approximately 3% of the population.459 It is not uncommon for an individual experiencing a panic attack to believe that he or she is having a heart attack and, consequently, go to a hospital emergency department.4,395



Panic disorder is an anxiety disorder in which the person experiences recurring panic attacks with no known precipitating event. Having experienced panic attacks, the person with panic disorder begins to become preoccupied with worry, fear and/or dread about having another. The person may even begin to avoid situations in which a panic attack has occurred, hoping that the avoidance will prevent future attacks.


Specific phobias are manifested as persistent significant, irrational (or disproportionate) fear toward an object or specific situations that cause marked distress for the person. Common phobias involve heights, flying, storms, animals (mice, spiders, cats), enclosed spaces, and medically related situations (injections, blood, “white coats”). Agoraphobia occurs when anxiety prevents a person from participating in social/leisure/occupational roles because of fear of panicking in the situation. The “lived-world” of the person becomes smaller and smaller.

Etiology and Pathogenesis

The cause of panic attacks and anxiety disorders is not clear. Proposed factors that contribute to anxiety disorders include genetics; biologics, including neurocircuitry, neurotransmitters, and neuronal hormones; and environmental factors (e.g., family relationships, stress, abuse).69,202,464 Inducing GABA synthesis in the dorsomedial-perifornical hypothalamus increases the likelihood of panic attacks in rats by activating orexin neurons. Persons who have panic anxiety have increased levels of orexin in their cerebrospinal fluid. Development of an orexin antagonist may be useful in the treatment of panic and/or anxiety.230


Neurocircuits potentially involved in regulating anxiety and panic have been studied with positron emission tomography scans. The number of 5-HT1A serotonin receptors in the anterior cingulate, posterior cingulate, and the raphe nuclei, central structures in the brain, were reduced by almost one-third in persons with panic disorder.365 Efferent neurons from the raphe nuclei secrete serotonin throughout most of the brain as well as in the spinal cord. This may help explain why SSRIs are effective in treating anxiety disorders. Other imaging studies have linked the prefrontal cortex and the amygdala with anxiety disorders.298


Increased pain perception (intensity, related activity limitations and participation restrictions and health- related QOL) in persons with anxiety.43 The hippocampus and associated areas have long been implicated in the modulation of pain.321 Increased activity in the entorhinal cortex of the hippocampus found during functional MRI studies is associated with induced anxiety resulting in decreased modulation of pain.392 Changes in autonomic nervous system function have been implicated in panic disorder, indicating decreased sympathetic nervous system activity and poor heart rate variability.308


Clinical Manifestations


Box 3-11 and Table 3-6 list symptoms associated with panic attack and anxiety disorders, respectively. These represent the most common symptoms, but other manifestations of anxiety include irritability, difficulty with memory or concentration, uncertainty, hypervigilance to somatic symptoms, muscle tension, and headache. Symptoms range in severity: Mild anxiety may cause minor activity limitations or participation restrictions, while severe anxiety can completely prohibit the ability to participate in social/occupational and leisure roles, as in agoraphobia.


Table 3-6

Symptoms of Anxiety



	Physical
	Behavioral
	Cognitive



	
• Increased sighing respiration

• Increased blood pressure

• Tachycardia

• Shortness of breath

• Dizziness

• Lump in throat

• Muscle tension

• Headaches

• Dry mouth

• Diarrhea

• Nausea

• Clammy hands

• Sweating or chills

• Pacing

• Chest pain∗


	
• Hyperalertness

• Irritability

• Uncertainty

• Apprehensiveness

• Difficulty with memory or concentration

• Sleep disturbance


	
• Fear of losing one’s mind

• Fear of losing control

• Sense of terror

• Fear of dying
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∗ Chest pain associated with anxiety accounts for more than half of all emergency room admissions for chest pain. The pain is substernal, a dull ache that does not radiate, and is not aggravated by respiratory movements, but is associated with hyperventilation and claustrophobia.





Panic disorder is characterized by periods of sudden, unprovoked, intense anxiety with associated physical symptoms lasting a few minutes up to 2 hours. Residual sore muscles and fatigue are a consistent finding after the panic attack. Recurrent panic attacks during sleep occur in approximately 30% of panic disorders. The person with sleep panic attacks awakens feeling fatigued, stiff, and sore. Persons with generalized anxiety disorder experience restlessness and muscle tension that can lead to body aches, headaches, procrastination, and delayed decision making in response to their worries.

Persons with anxiety disorders often feel frustrated and embarrassed that they cannot control their symptoms on their own. Anxiety can become self-generating because the symptoms reinforce the reaction, causing a spiral effect. Stimulants, such as caffeine, cocaine, or other stimulant drugs; medications containing caffeine; or stimulants used in treating asthma can trigger anxiety disorders.

Anxiety is associated with a heightened perception of pain, particularly musculoskeletal pain.43 Persons with both anxiety and depression report increased pain intensity, as well as increased impact of pain on activities, health-related QOL and participation in occupational/social/leisure roles. Persons with musculoskeletal pain reported 32.2 days of disability over a 3-month period compared to only 18.1 days in those with pain and no anxiety43 and 42.6 days among those with pain with both anxiety and depression.


Medical Management

Diagnosis

A physical exam is often performed to rule out predisposing medical conditions. The criteria established by the American Psychiatric Association in the DSM-5 are used to diagnose the various anxiety disorders. The required duration varies with disorder; for example, symptoms must be present for at least 1 month for a diagnosis of panic disorder whereas the excessive worry associated with generalized anxiety disorder must be present for at least 3 months.

Treatment

A combination of pharmacologic and psychotherapy interventions are most effective for the various anxiety disorders.192,306,355,449,525 The goal of therapeutic intervention is to manage or relieve levels of anxiety and preventing panic attacks or minimizing the impact and duration of a panic attack. CBT is a particularly effective psychotherapeutic intervention. CBT focuses on the way the person thinks, reducing “cognitive chatter,” and how the person responds to the person’s own thoughts.

Two types of psychoactive medications are typically used, in various combinations, depending on the type and severity of the anxiety disorder: (1) antidepressants (SSRIs, SNRIs [see “Depressive Disorders” above]), which primarily increase the availability of serotonin and (2) antianxiety medications such as buspirone (BuSpar) and benzodiazepines (e.g., lorazepam [Ativan], diazepam ([Valium], alprazolam [Xanax], clonazepam [Klonopin]). Benzodiazepines help control the symptoms of a panic attack and have various pharmacokinetic characteristics. For example, Xanax acts more quickly than Klonopin but has a shorter half-life so blood levels of the drug decrease more quickly as well. Benzodiazepines can be addictive and should be used with care. More severe anxiety disorders (e.g., agoraphobia) may require TCAs or MAOIs, but they cause more significant side effects.

A number of complementary/integrative therapies may be useful, such as exercise (including tai chi, qi gong, yoga), prayer/meditation, the HeartMath approach,100,218,309 acupuncture, hypnosis, Reiki, BodyTalk, and other relaxation techniques. Herbal supplements are sometimes used (kava, valerian, vitamin B). The evidence is strongest for meditation, exercise, and relaxation. Kava is associated with liver dysfunction.

Prognosis

The prognosis is quite good for most individuals with anxiety disorders as CBT and psychopharmacologic interventions are very effective alone or in combination.192,449,525 Persons with poorly controlled panic disorder may develop avoidance behaviors in an attempt to avoid situations that become perceived as possible triggers (e.g., driving, going to a movie theater). Generalized anxiety disorder can lead to significant sleep disorders, gastrointestinal conditions, persistent headaches, and bruxism (teeth grinding). Specific phobias can lead to activity limitations and participation restrictions, for example, avoiding medical care, social situations, driving out of the way to avoid a bridge. Agoraphobia may become so severe that the individual can no longer leave the house or, in the worst case, a specific room in the home. Depression, suicidal thoughts, and substance use disorders are serious potential complications of poorly managed anxiety disorders.
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A client explained how panic disorder impacts her ability to participate in therapy: “First, what if I have a panic attack while I am at therapy? The therapist will think I am crazy, or stupid—that I should be able to control this. This fear frequently makes me want to cancel my appointment. Then I worry about doing my exercises. When I have a panic attack my heart beats fast and pounds in my chest. What if exercising increases my heart rate and that triggers a panic attack? I can’t let that happen. What if I can’t tell the difference between a panic attack and a heart attack, or a stroke? I’ve been to the emergency room several times already. One of these times it really might be a heart attack.…How will I know? How will I know when to say something?”

Recognizing that our clients may experience anxiety or panic during our intervention is critical. The therapist must differentiate between a hypoglycemic episode, a panic attack, and a true cardiac event. A hypoglycemic episode will resolve quickly in response to ingestion of orange juice or similar source of sugar. During a panic attack, symptoms decrease if the person walks around and talks it out. If it is a true cardiac event, symptoms will increase with increased activity. If a client experiences an initial panic attack during a therapy session referral to a physician or mental health professional is appropriate.

Hyperventilation may be an accompanying symptom requiring intervention. Breath awareness and breath retraining can be helpful.135 Clients may be hypervigilant of their vital and other somatic signs and symptoms during therapy. Redirection of the client’s focus may lessen anxiety. Some individuals, including children, may have “white coat” phobias. Not wearing a lab coat and making the therapeutic environment welcoming and less clinical may help with this specific phobia.

Client preparation, reviewing options, and equipping the client to control symptoms through treatment participation and direction are very beneficial. This is especially important for clients whose perception of pain (intensity, impact on activities and participation) is magnified by anxiety or depression (or a combination) as preparatory information decreases pain perception by suppressing hippocampal activity.43,392


Anxiety and Exercise

Regular aerobic exercise and/or resistance training is a direct intervention for anxiety disorders, especially generalized anxiety disorder, and among sedentary adults with a chronic illness.35,200,224,430 The exact mechanism whereby exercise reduces symptoms of anxiety has not been determined but differing psychologic and physiologic mechanisms have been proposed.

Combining physical therapy with behavioral therapy and/or appropriate medications can often accelerate both the physical and psychologic rehabilitation process.224 New approaches to anxiety disorders developed by the HeartMath Institute focus on interrupting the brain patterns and changing the individual’s biochemistry and neural patterning.100,218 Physical therapists may have a role in helping affected individuals establish new neural connections.

When working with an individual with an anxiety disorder, physical therapists must remain alert to the possibility of suicide or alcohol abuse sometimes combined with dependence on sedatives. Screening for suicide potential is consists of asking a few questions (see Box 3-18). Suspicion of either suicide or alcohol abuse should be reported to the case manager, counselor, or physician (see “Suicidal Behavior Disorder” discussed previously). The Generalized Anxiety Disorder-7 is also a useful screening tool for anxiety that can be used by therapists.463 A high score on the Generalized Anxiety Disorder-7 should be reported to the case manager, counselor, or physician.






Obsessive Compulsive and Related Disorders

Obsessive-Compulsive Disorder

Overview and Incidence

Obsessive-compulsive disorder (OCD) is characterized by obsessions (constantly recurring thoughts, such as fear of exposure to germs) and compulsions (repetitive actions, such as washing the hands hundreds of times a day, repeated checking such as repeatedly checking door locks, and nervous rituals, such as opening and closing a door a certain number of times before entering or leaving a room).12,381 The client has no control over the thoughts and their uncontrolled presence results in anxiety. The compulsive behaviors are an attempt to manage the anxiety related to the obsessions. A person is not considered to have a disorder unless the obsessive and compulsive behaviors are extreme enough to interfere with daily activities. Major depression is present in two-thirds of cases of OCD, making it a notable comorbidity. The 12-month prevalence of OCD is 1.0%; 19 years is the mean age of onset.279,244


Etiology and Pathogenesis

Although the cause is not well understood, OCD is linked to genetic, biologic, and environmental factors. Family history and significant stressful events may trigger OCD. Serotonin is not well regulated and evidence of increased blood flow to the orbital-frontal lobes and the basal ganglia are indicative of structural brain changes. There is some thought that OCD may be a learned component. Researchers are narrowing in on an area near the gene BTBD3 on the human genome as an area of interest. OCD is likely to have multiple genetic links.382


Clinical Manifestations

Obsessions tend to be centered on one or more themes (e.g., fear of exposure to germs, order, or symmetry). The first may be manifested by repetitious hand washing, refusing to touch certain objects or shake hands, refusal to eat at a pot luck meal, and so on. Order and symmetry might manifest by continually lining up objects, performing tasks in a specific order, or repeatedly checking a door to see if it is locked. Most clients do not mention the symptoms or the disorder (if diagnosed) and must be asked about their presence and effect on the person’s life and rehabilitation. People with OCD should not be confused with a much larger group of individuals who are sometimes considered compulsive because they hold themselves to a high standard of performance in their work and even in their recreational (or rehabilitation) activities.

OCD is a dimensional disorder with a wide range of symptom manifestation. Impact on activities and participation in occupational/social/leisure roles can be minimally impaired or severely restricted.


Medical Management

Diagnosis

Diagnosis is made according to the criteria established in the DSM-5 based on observation, history, and interview.24 A physical examination is also completed to rule out or identify comorbid medical conditions.

Treatment

The interventional approach for persons with OCD is multimodal: pharmacologic and psychotherapy. CBT is the usual psychologic approach. Antidepressants (SSRIs and SNRIs) and antianxiety medications are the drugs of choice (see “Depressive Disorders” and “Anxiety Disorders” above). It may take up to 3 months for the medications to have a therapeutic effect.

Prognosis

OCD is a chronic condition but symptoms may ebb and flow over time. OCD is one of the most common causes of severe participation restriction as a consequence of a mental health condition. MDD may be linked to OCD through the prefrontal cortex and is present in approximately two-thirds of people with OCD.
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Clients with obsessive-compulsive tendencies must be given specific guidelines for any home program prescribed. Specific limits for numbers of repetitions must be provided, including the strict admonishment to avoid checking or forcing through their pain or loss of motion to see if any improvement has occurred. Changes in therapy schedules, sequence of interventions or individuals providing therapeutic interventions may induce significant stress in clients with OCD. Similarly, people with OCD may be reluctant to touch equipment, sit or lay on mats, and so on. Using linens on large surfaces and having a container of antiseptic wipes and easy access to a sink with soap and water may facilitate the flow of the therapy session.






Trauma- and Stressor-Related Disorders

Posttraumatic Stress Disorder

Overview

PTSD is a traumatic stress disorder that can occur at any age, including childhood. The disorder was fully described as a psychiatric diagnosis in 1980.550 War, military combat, natural disasters, acts of terrorism (local and global), sexual and criminal assaults, and domestic violence have contributed to a rise in recognition of the prevalence of this condition. PTSD may occur as a result overwhelming personal experience of an actual or threatened death or serious injury; threat to one’s physical integrity; or witnessing of an event that involves death, injury, or threat to someone else.

Other traumatic events may include violent personal assault (sexual assault, physical attack, robbery, mugging); being kidnapped or taken hostage; torture; incarceration as a prisoner of war or in a concentration camp; natural or manmade disasters; experiencing a significant medical event (e.g., cardiac arrest and resuscitation); or being diagnosed with a life-threatening illness (e.g., cancer) or being treated in an intensive care unit for critical illness.198,233


PTSD can result from emotional, mental, spiritual, physical, or sexual trauma. The traumatic event does not have to be experienced directly. Health care workers dealing with the aftermath of violence or natural disasters have developed PTSD.173 Individuals who did not witness the World Trade Center or Pentagon attacks of September 11, 2001 were later diagnosed with delayed-onset PTSD attributed to the terrorist attacks.432


The acute stress responses to a major stressor can consist of: (1) reminders of the event, including flashbacks, intrusive thoughts and images, and nightmares, (2) sensory hyperactivation (hyperarousal, sleep disturbances, agitation, irritability, anger, impulsiveness), and (3) hypoactivation (numbing, withdrawal, avoidance, confusion, depression, dissociation).17,450 If symptoms in each of the above categories are present for more than 1 month, the diagnosis of PTSD is applicable.

Risk Factors

Despite the large number of individuals exposed to significant traumatic events, only a minority develop PTSD. There is still controversy about the exact risk factors for development of chronic or delayed-onset PTSD. Some of the risk factors more commonly described are the magnitude of the stress,339 previous history of traumatization,164 and presence of both physical and psychologic trauma.450 There is also research that suggests genetic predisposition may increase the vulnerability of individuals exposed to physical or psychologic trauma who develop PTSD.432,550,551 A high percentage of individuals with a history of childhood sexual abuse develop PTSD symptoms. Sexual assault is the most common precipitating cause reported by women with PTSD; combat deployments are the most commonly identified etiology in men. Sleep disturbances of other factors that can diminish resiliency have also been linked with an increased risk for PTSD.376,446


Clinical Manifestations

The diagnosis of PTSD is made if symptoms from each of the five DSM-5 categories of symptoms are experienced: category A: history of significant physical or emotional trauma; category B: reexperiencing; category C: avoidance numbing; category D: negative alterations in thoughts and mood; and category E: hyperarousal.26 The presence of both numbing and hyperarousal symptoms are relatively unique to PTSD.128,513


The person with PTSD experiences persistent symptoms of anxiety, unwanted and distressing thoughts and nightmares, increased arousal, or hypervigilance not present before the trauma. Symptoms also may include difficulty falling or staying asleep, exaggerated startle response, or difficulty concentrating on or completing tasks. Children may also exhibit various physical symptoms such as headaches and stomach aches. Emotional numbing symptoms leave affected individuals unresponsive and unattached emotionally to other people.129


Symptoms of PTSD can be divided into three types: intrusion, avoidance, or arousal. Intrusion refers to reexperiencing the trauma in nightmares; daytime flashbacks; or unwanted memories, thoughts, images, or sensations. Certain cues (triggers) associated with the traumatic event trigger these thoughts or memories, which then reproduce excessive autonomic responses. In all age groups (from young children to adults), distressing dreams of the traumatic event may evolve into generalized nightmares of monsters, of rescuing others, or of threats to self or others.


Avoidance symptoms are represented by social withdrawal and becoming numb to feelings of any kind (positive or negative emotions). The affected individual avoids any stimuli that might trigger memories or experiences similar to the trauma. People who suffer from PTSD frequently say they cannot feel emotions, especially toward those to whom they are closest. As the avoidance continues, the person seems to be bored, cold, or preoccupied. Family members often feel rebuffed by the person because he or she lacks affection and acts mechanically.

Other individuals with avoidance symptoms (e.g., combat or military veterans) avoid accepting responsibility for others at the time of the PTSD because they think they failed in the past to ensure the safety of people who did not survive the trauma. Some people also feel guilty because they survived a disaster while others (particularly friends or family) did not. In combat veterans or survivors of civilian disasters, this guilt may be worse if they witnessed or participated in behavior that was necessary to survival but unacceptable to society.515 Such guilt can deepen depression as the person begins to look on himself or herself as unworthy, a failure, or a person who violated his or her predisaster values.


Arousal symptoms are the final type of PTSD symptom. These symptoms, sometimes referred to as hyperarousal, put the person on guard and may lead to panic attacks. The persistence of a biologic alarm reaction is expressed in exaggerated startle reactions. They may feel sweaty, have trouble breathing, and may notice their heart rate increasing. They may feel dizzy or nauseated. Difficulty with relationships, insomnia, irritability, difficulty concentrating, and being easily startled are hallmark symptoms of PTSD. War veterans may revert to their war behavior, diving for cover when they hear a car backfire or firecrackers exploding.

Other symptoms include inappropriate responses triggered by sensory aspects associated with the initial trauma including more passive, fearful responses, and inappropriate cognitive or behavioral responses to perceived threats. Individuals with PTSD also have problems with sustained attention and working memory with contributions from the intrusive memories, persistent hypervigilance disturbing present concentration and sleep distubances.128,513


There may also be increased pain responses or lower thresholds to pain,170 which may be part of the inability to distinguish between relevant and irrelevant sensory stimuli or to association with pain experienced during the initial stressor.513 There are also some occasions when the psychologic stress is misinterpreted as somatic complaints or somatization.513 Many traumatized children and adults may have physical symptoms, such as stomachaches and headaches, in addition to symptoms of increased arousal.517


There is a high rate of comorbid psychologic conditions such as anxiety disorders.311 Other associated conditions can exist in those with PTSD, such as agoraphobia, OCD, social phobia, specific phobia, MDD, somatization disorder, and substance abuse disorders. Recent studies show a link between combat-related PTSD and heart attack in military veterans even when accounting for known cardiac risk factors.263 Physical therapists should keep this diagnosis in mind when working with clients who have a history of military combat, history of major trauma including MVAs, domestic violence (including child abuse, sexual abuse, or violence against other family members), or any other major stressor.206,263


After a traumatic event, people often report using substances to relieve their symptoms of anxiety, irritability, and depression. Alcohol may relieve these symptoms temporarily because drinking compensates for deficiencies in endorphin activity after a traumatic experience. Long-term success is unlikely unless the underlying PTSD along with the alcohol and substance abuse.370


Pathogenesis

Modern imaging technology has provided insight into brain function in individuals with PTSD.211,452 There is less activity in the prefrontal cortex visible with functional magnetic imaging in individuals with PTSD. Disturbances in self-referential processing are increasingly recognized in PTSD.66 In healthy adults, self-referential processing tasks engage the medial prefrontal cortex and posterior cingulate cortex brain regions that have shown altered function in PTSD.66 The prefrontal cortex is the area of the brain responsible for inhibition of emotions and repression of memories, as well as allowing verbal relay of the history (see section on ROPC and responses to trauma earlier in this chapter).211


The excessive and continuous fight-or-flight responses result in abnormal hypothalamic-pituitary-thyroid activity and maladaptive stress responses.450 Adrenaline and norepinephrine in the brain stimulate the amygdala, which is the seat of emotional memories associated with threat.387 In PTSD, the amygdala becomes overactive, causing the individual to be on high alert with disproportionate fear responses to ordinary circumstances that interfere with normal fear–memory function. Abnormalities in amygdala pathways can affect both the acquisition and expression of fear conditioning.166


After endorphin levels gradually decrease, a period of endorphin withdrawal lasting from hours to days occurs, producing emotional distress and contributing to the symptoms of PTSD. Areas of the brain that normally balance the amygdala, such as the hippocampus, anterior cingulate cortex, prefrontal cortex, insula, and superior temporal and inferior frontal cortex, are smaller in size and do not function as well in people with PTSD.73,408



Medical Management

Diagnosis

Diagnosis is based on clinical presentation and psychologic evaluation (see APA DSM-5, 2013). The recognition of symptoms of PTSD requires referral to an appropriate mental health and/or primary care professional. Although it can be normal to feel anxious or distressed after a significant event, nightmares and persistent thoughts about the event can signal PTSD. Avoiding situations, thoughts, or feelings that remind the person of the stress or trauma is another indication of a potential problem. Being easily startled, feelings of detachment, or any of the other clinical manifestations listed, signal the need for medical evaluation.

Treatment

Pharmacologic interventions may include antidepressants, antianxiety medications, mood-stabilizing drugs, and antipsychotics when appropriate.219 The long-term effects on the neural bases of memory with the use of β-adrenergic antagonists to prevent or erase pathologic emotional memories in the amygdala remain unknown at this time.176


Psychologic options for treatment include trauma-focused CBT64 (neural patterning techniques100) progressive desensitization, stress management techniques, hypnosis, supportive therapies such as relaxation techniques, and psychodynamic therapy offered in individual or group environments.64 Of particular importance for rehabilitation professionals is the use of exercise. Lifestyle and psychologic changes, such as decreased anger levels, increased mental awareness, and increased energy levels, have been reported after an exercise program for individuals with PTSD.262,377


Eye movement desensitization and reprocessing, a variation on behavioral treatment for PTSD and panic disorder, is becoming a recognized form of psychotherapy for PTSD.226,272 Once the client learns to relax and feel safe in a behavioral counseling setting, the person is exposed to distressing memories and images. At the same time, specific hand motions that elicit REMs are used to stimulate information-processing areas of the brain. The neurologic basis and benefit of this kinesthetic stimulation remains under investigation.379




Adjustment Disorders

The adjustment disorder is usually a temporary phenomenon in response to a stressor such as a traumatic injury (e.g., spinal cord injury, cerebrovascular accident, total-body burns); change in family system because of debilitation of the wage earner; or a known organic condition such as a pulmonary embolus with a life-threatening status. During the adjustment phase, the person gathers resources to maintain self-worth, acceptance, and ability to cope. For some people, the adjustment stage becomes more of a maladjustment stage, in which case the person remains unable to come to terms with fear, disbelief, anger, guilt, or depression, and remains hampered by the disease’s real or perceived impairment. When viewed by the client as an unpredictable, variable, and disabling condition, chronic illnesses, such as chronic obstructive pulmonary disease or multiple sclerosis, are often associated with such an adjustment disorder.

Somatic Symptom Disorders

Overview and Incidence

The DSM-IV-TR17 had a chapter on somatoform disorders. However, because of poor reliability and validity of the various disorders included in this chapter, a major revision has been recommended by the DSM-5 Somatic Symptom Disorders Work Group.27 Several disorders have been combined and disorders such as somatoform or hypochondriasis are no longer considered diagnostic categories. Five disorders are included in this chapter: Somatic Symptom Disorder, Illness Anxiety Disorder, Conversion Disorder (Functional Neurological Symptom Disorder), Psychological Factors Affecting Medical Conditions, and Factitious Disorder. Approximately 75% of disorders previously identified as hypochondriasis are now included in Somatic Symptom Disorder, while 25% are included in Illness Anxiety Disorder. All of the disorders included in this group involve physical symptoms and/or excessive focus on medical illness. Table 3-7 identifies the primary presentation of each of these disorders.

Etiology and Pathogenesis

Symptoms of somatic symptom disorders (SSDs) are consistent with unresolved trauma, conflict, or stress, and can coexist with a concurrent physical illness, emphasizing the need for ongoing evaluation. There is evidence of a biologic component related to either an inflammatory or an immune process or some combination of both.


Table 3-7

Somatic Symptom Disorders



	Disorder
	Presentation




	Somatic Symptom Disorder
	
• One or more distressing somatic symptoms∗

• Preoccupation with symptoms: thoughts, feelings, behaviors

• Associated with increased anxiety related to the physical symptoms

• Chronic





	Illness Anxiety Disorder
	
• Somatic symptoms only mild or nonexistent

• Preoccupation with the fear of having or the idea that one has, a serious disease

• Constantly scanning or checking for symptoms

• Chronic





	Conversion Disorder
	
• Unexplained symptoms affecting voluntary motor or sensory functions

• Symptoms are not indicative of known neurologic or medical condition

• Significant activity limitations and decrease participation in social/occupational roles





	Psychological Factors Affecting Medical Conditions
	
• Diagnosed with a medical condition

• Psychologic/behavioral factors: (1) correlate with onset, exacerbation, or prolongation of condition, (2) interfere with treatment, (3) contribute to additional health risks, (4) impact the pathophysiology, worsening the condition





	Factitious Disorder
	
• Intentionally fake physical or psychologic signs/symptoms; inflict injury

• Tell others that they have impairments, activity limitations, disability

• No apparent reward for initiating or continuing the behavior

• Can be related to self or to another by proxy








[image: image]


∗ Digestive; pain in back, extremities, head, chest; dizziness, fatigue, sleep disturbances.

Data from American Psychiatric Association (APA), DSM-5 Development, Somatic Symptom Disorders, http://www.psych.org/practice/dsm.




Clinical Manifestations

The essential markers for the SSDs are the absence or inadequacy of physical findings, insatiable complaints, excessive social and occupational consequences, preoccupation with problems, and lack of obvious secondary or material gain. This is not to say that adopting the sick role (although sometimes enjoyable) has no gain associated with it—just not material or monetary gain. In short, the person with a somatoform disorder often presents with vague pain complaints that ultimately cannot be cured or successfully managed. In the case of conversion disorder, the person demonstrates a deficit in voluntary sensory or motor function that cannot be explained by a known organic etiology. The most common symptoms are neurologic with paralysis, blindness, loss of sensation, or loss of voice, hearing, or smell. Symptoms are unconscious, meaning the individual is unaware that the problem has a psychologic, emotional, or stress-induced etiology.120


Medical Management

Diagnosis

SSDs can account for 80% of all physician visits and make up a large portion of clients in a therapy setting. Diagnosis is made following a thorough physical examination in order to rule out any possible medical condition. If a medical condition is ruled out, the physician will diagnose a SSD depending on the cluster of presenting symptoms (see Table 3-7). It is important that an accurate diagnosis is made in order to provide optimal care for this diverse group of people.

Treatment and Prognosis

SSD clients can have a bewildering array of symptoms, all of which can be highly resistant to improvement through therapy or other medical or psychologic treatment. Psychotherapeutic intervention includes the identification and alleviation of factors that amplify and perpetuate the person’s symptoms and cause functional impairment. CBT used in conjunction with antidepressants seems to be the most effective.150,261,476,546 Antidepressants alone have not been as successful alone.390 Persons with SSDs often seek treatment from several physicians concurrently, which may lead to complicated and sometimes hazardous combinations of treatment (polypharmacy). Frequent use of medications may lead to side effects and substance-related disorders.

Conversion disorder is often of short duration, and hospitalized individuals have remission within 2 weeks in most cases. A good prognosis for conversion is associated with acute onset; presence of clearly identifiable stress at the time of onset; a short interval between onset and the initiation of treatment; above-average intelligence; and symptoms of paralysis, aphonia, and blindness. Poor prognostic indicators include symptoms of tremors and seizures. The course of factitious disorder may be limited to one or more brief episodes, but it is more often of a chronic nature with a lifelong pattern of hospitalization.
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A therapist may encounter individuals with SSDs or malingering. The health care professional who can communicate a willingness to consider both physiologic and psychologic aspects of illness can foster a trusting relationship with the client that is foundational to healing. Such an attitude promotes client self-disclosure and a reliance on confidentiality. The presence of these diagnoses frequently requires behavioral and treatment modifications. As with all psychologically based illnesses, the therapist is encouraged to practice in cooperation with the other team members, especially when behavioral or psychologic approaches are the basis of medical treatment. Working solo with these individuals can result in frustration as each approach or intervention provided by the physical therapist has an unsuccessful outcome.

Physical therapists do not usually provide direct intervention for persons with SSDs as the activity limitations and participation restrictions are attributable to biopsychosocial factors that are generally beyond the physical therapy scope of practice. A physical therapist may be integral to the examination and evaluation process as differential diagnosis of an SSD often requires a team approach. Physical therapist evaluation will shed light onto the likelihood that symptoms are physical or psychologic in nature. Persons with conversion disorder are not intentionally faking their impairments (usually severe with significant activity limitations and participation restrictions) but the physical therapist will determine that the pattern does not fit any known cluster of signs and symptoms.

It is often challenging for a physical therapist to work with persons with SSDs, as it can be frustrating to not be able to identify a cause or make sense of the presenting symptoms. The provider should accept and treat highly involved clients in the same way as any other client while establishing healthy boundaries, letting time and confirming evidence, or lack thereof, provide client feedback and treatment direction.

After the client–provider relationship is established, a discussion of the confirming or contradictory evidence, along with the client’s needs and perspectives, can occur. Such a discussion can help give clients an explanatory model that focuses on processes and functioning rather than on structural or biomedical abnormalities. It is better to stay supportive, conservative, and treat only what is objectively found and not what is subjectively reported.544 A list of Table 3-8 lists possible clinical strategies for physical therapists.

The therapist is encouraged to maintain close communication with the physician(s) if the client appears to have multiple medications prescribed from multiple physicians or if evidence of substance use, intoxication, or withdrawal exists.

Factitious disorder involves a client who falsifies signs or symptoms through self-injury, ingestion of substances that will create symptoms, etc. There often is no apparent direct gain for this behavior. When a person has factitious disorder by proxy, the parent fosters a close relationship with the medical team and pushes for findings not supported by the physical examination or laboratory tests of the child. The perpetrator may even convince the therapy staff of the need for support in obtaining invasive diagnostic procedures.

The health care professional should be observant of the following red flags: (1) a parent with little formal education or training who has extensive knowledge of the child’s medical condition, (2) a history of repeated hospitalizations or trips to the emergency department accompanied by an apparent lack of concern on the part of the parent, (3) inconsistent medical history, (4) clinical presentation does not fit the history and/or does not match any neuromuscular or musculoskeletal pattern of symptoms, and (5) the child’s condition develops only when left alone with the parent in question.

Because these are also red flags for child abuse or ritual abuse, any of these findings requires a consultation with the physician and a competent counselor. The child will rarely verbally report or confirm experiences of abuse out of fear, but careful observation of body language, facial expression, physical condition, and discerning palpation will allow the body to speak. If time and red flags lead the clinician to suspect abuse, it is wise to confer with the attending physician and a knowledgeable counselor to report your findings and concerns, as local laws vary.









Table 3-8

Clinical Strategies for Persons with Somatic Symptom Disorders



	Do…
	Don’t…



	
• Assess regularly

• Keep accurate records of all physical findings

• Assess and focus on physical needs of the client

• Remain professional

• Document objectively and unemotionally

• Demand regular improvement and set criteria early in treatment for what improvement looks like

• Focus on a client’s strengths

• Focus on what you can change (e.g., stiffness) and avoid what you cannot (e.g., nausea)

• Mention progress often

• Praise strengths

• Remember pain cannot be measured directly, focus on the indirect effects of pain

• Utilize a multidisciplinary approach

• Stay upbeat

• Downplay any undue attention to the actual area of disfigurement

• Gently confront inconsistencies

• Refer appropriately


	
• Tell the client that it is in his or her “head,” even if you are right

• Confront the obvious contradictions

• Become more than a physical therapist

• Get angry with your client

• Have the client talk about his/her feelings about the body part in question

• Tell the client that he/she is being unreasonable

• Say, “I know how you feel”

• Try to be a friend

• Take the client’s responses or behaviors personally

• Allow emotions to creep into your documentation
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Modified from Woltersdorf MA: Hidden disorders: psychologic barriers to treatment success, PT Mag 3(12):58–66, 1995.






Malingering

Malingering is the intentional exaggeration of physical or mental conditions for some type of gain—typically financial as in workers compensation or following a MVA. However, psychosocial gain may be a factor, such as missing work or school, being taken care of, gaining sympathy, etc.

A health care provider cannot rely on any single test to determine malingering, and symptoms of unresolved trauma can easily be confused with malingering tendencies, especially early on. It is important to document completely, and to compare and triangulate data collected at different times and settings with other members of the health care team. The physical therapist may see that pain patterns and activity limitations observed during treatment either change or disappear outside of the clinical setting as the client arrives or leaves the clinic or is seen outside of the professional relationship. Observations regarding effort, motivation, and inconsistent behavior offer valuable feedback.

If the physician has ruled out the possibility of an underlying systemic disorder accounting for the client’s clinical manifestations, then the best approach is to discuss the therapist’s concerns with the client over the lack of effort and/or inconsistent findings that have no apparent clinical meaning and consider referral to a competent counselor. The therapist should avoid confrontation or directly labeling the person as a malingerer but remain focused on objective data and function. The therapist may need to make the difficult decision to terminate the episode of care after carefully considering all evidence.

It is not wise to conclude too quickly that the person is malingering as systemic disorders, complex medical conditions and unresolved trauma can masquerade as neuromusculoskeletal pathology and can present with apparent mismatching of disproportionate symptoms for the injury or pathology.

Feeding and Eating Disorders

Overview


Eating disorder is the general term used to describe an obsession with food and weight in adolescence or adulthood, including anorexia nervosa, bulimia nervosa, and binge-eating disorder (BED). According to the National Eating Disorders Association, the prevalence of eating disorders in the United States is 10 million.347


The cause of eating disorders is unknown, although it is likely that a variety of factors (e.g., biologic, psychologic, genetic, sociocultural) affect whether an individual may develop an eating disorder. Typically, an underlying dissatisfaction with body image exists that is based on the faulty belief that weight, shape, or thinness is the primary source of self-worth and value.

Whereas an eating disorder is considered an illness, disordered eating is a reaction to life situations or a habit that can be changed through attending to the underlying need, education, self-help, or nutritional or other counseling. Disordered eating does not include persistent thinking and altered behaviors centered around body, food, and eating, and does not lead to health, social, school, or work problems as is common with eating disorders. Disordered eating may lead to transient weight changes or nutritional problems, but rarely causes major medical complications. For further discussion see “Disordered Eating and the Female Athlete Triad” below.

A form of body image disturbance in male bodybuilders and weightlifters has been described as muscle dysmorphia. Previously referred to as “reverse anorexia,” this disorder is characterized by an intense and excessive preoccupation or dissatisfaction with a perceived defect in appearance, even though men with this disorder are usually large and muscular. The goal in disordered eating for this group of men is to increase body weight and size. The use of performance-enhancing drugs and dietary supplements is common in this group of athletes.50


Risk Factors

Researchers are advocating moving away from female gender as a primary risk factor associated with eating disorders. An estimated 25% of eating disorder cases now occur in boys and men.213 Other more relevant risk factors for both sexes include personality traits or disorders (e.g., perfectionist, rigid, risk-avoiding)191; dieting and family history of eating disorders; and social pressure such as military personnel required to meet certain weight requirements, elite athletic performance, or activities valuing thinness (e.g., dancing, gymnastics, modeling, acting).

Several groups of athletes are at greater risk for eating disorders. This includes women who participate in sports that emphasize the importance of low body weight, such as distance running or cheer squad involving lifts overhead and pyramid formations; sports in which judging is based on aesthetic criteria, such as gymnastics and figure skating; and sports where being lean improves performance such as gymnastics or diving. Critical comments about eating from teacher/coach/siblings and a history of depression have also been reported as potent risk factors.222


Men at risk are those who participate in sports that use weight classes such as wrestling and rowing. Horse-racing jockeys of both genders also exhibit eating disorder behaviors.470 Gay men tend to be more dissatisfied with their body image and may be at greater risk for symptoms of eating disorders compared to heterosexual men.236


A personal or family history of obesity, drug and/or alcohol abuse, depression, or sexual abuse or other forms of trauma are additional risk factors for this type of problem.101,153 Having a past history of eating disorders is also a significant risk factor for recurrent episodes or the development of other types of eating disorders. Family issues, such as separation, divorce, parental/guardian overinvolvement, or abandonment, are also reported risk factors for development of an eating disorder.256


Up to 20% of women with type 1 diabetes mellitus have some kind of eating disorder; this, in turn, predisposes them to further complications with glucose control. The treatment of diabetes mellitus greatly emphasizes weight control, dietary habits, and food. This focus, combined with stress, poor self-esteem, and altered body image that can result from any chronic illness, contributes to the risk of eating disorders in this population. In addition, these individuals may discover that they can lose weight through excessive urination, noting that by skipping insulin injections, hyperglycemia can be induced.318 This practice in addition to other consequences leads to a higher mortality rate for individuals who have anorexia nervosa coupled with type 1 diabetes mellitus.369


Medical Management

Prevention

More needs to be done in the areas of prevention, early detection, and early treatment of eating disorders. Education efforts should be focused on girls in early middle school or junior high because of the rapid bone formation during puberty that will be necessary for the rest of their lives. Again, physical therapists are uniquely and ideally placed to identify the client’s presenting symptoms, attend to their underlying needs, and refer appropriately to other professionals. Targeting preventive interventions at females with high weight and shape concerns, a history of critical comments about eating weight and shape, and a history of depression may reduce the risk for eating disorders.222


Several national organizations provide valuable educational and prevention information: Eating Disorders Awareness and Prevention (EDAP): http://www.edap.org; National Association of Anorexia Nervosa and Associated Disorders (ANAD): http://www.anad.org. Women identified as meeting the criteria for the female athlete triad (see “Clinical Manifestations” below) should not be disqualified from athletic participation but rather provided with appropriate education and treatment intervention.

The prevention of eating disorders in at-risk college-age women has been demonstrated using an 8-week Internet-based cognitive-behavioral psychosocial intervention. Women with high weight and shape concerns participated with follow-up for 3 years with appropriate weight reduction and decreased risk for eating disorders.222,484 Other online family-based programs for adolescents have provided easily accessible, brief programs when therapist support is minimal or unavailable.234


Diagnosis

Diagnostic criteria may be taken from the American Psychiatric Association’s DSM-5 (Table 3-9). The gold standard for eating disorder assessment is the investigator-based interview: Eating Disorder Examination.144 Other self-report eating disorder questionnaires are also available based on population (males vs. females, adolescents vs. adults, acute vs. chronic condition). The Clinical Impairment Assessment is another tool under investigation but appears to provide valid and reliable results when used with individuals who are at high risk for eating disorders.514 Various laboratory tests may be performed to evaluate hormone levels in men and women, and imaging studies may include a dual-energy x-ray absorptiometry scan to evaluate bone density.

It is important to note that eating disorders are often accompanied by associated psychiatric disorders. Additional psychiatric disorders tend to be connected with anorexia nervosa and to bulimia nervosa.279 Concomitant psychiatric disorders may include mood disorders such as major depression or bipolar disorder, anxiety disorders, obsessive compulsive disorders, alcohol/drug abuse, and personality disorders.318


Treatment

Eating disorders can be treated successfully, but recovery is often a long process with a high risk of relapse (recidivism). Overall, degrees of response range along a continuum. With good treatment, 70% of people with eating disorders can be cured. However, it may take years, and the chance of relapse on the road to recovery is as high as 30%.201 Family-based approaches are possibly the most effective; one newer technique (the Maudsley method, a family-based approach) boasts an 80% recovery rate with no further treatment required after only 20 sessions over a 6-month period of time.67,274,413,500


The role of pharmacology has also increased in the treatment of eating disorders with the availability of antidepressants such as SSRIs and SNRIs. It is thought that these medications help control depression, anxiety, and compulsive behaviors (especially around food and exercise) so that behavioral, cognitive, and family therapy can be more effective.


Anorexia Nervosa

Definition

Anorexia nervosa is a refusal to eat. It is characterized by severe weight loss in the absence of obvious physical cause and is attributed to emotions such as anxiety, irritation, anger, and fear. This condition is characterized by distorted thinking, including a fear of becoming obese despite progressive weight loss, accompanied by body dysmorphia, or the perception that the body is fat when it is underweight.


Table 3-9

Diagnostic Criteria for Eating Disorders



	Anorexia Nervosa
	Bulimia Nervosa
	Binge-eating Disorder



	
• Body weight 15% below expected weight for age and height; less than minimally normal

• Intense fear of weight gain; refusal to maintain or gain weight

• Inaccurate perception of own body size, weight, or shape


	
• Recurrent binge eating (at least once/week for at least 3 months)

• Recurrent purging, excessive exercise, or fasting (at least twice/week for 3 months)

• Excessive concern about body weight or shape

• Absence of anorexia nervosa


	
• Recurrent binge eating (at least once/week for 3 months)

• At least 3 of these behavioral symptoms:

• Eating rapidly

• Eating alone or in secret

• Eating until bloated or full

• Eating when not hungry

• Feeling shame, guilt, or disgusted after binging



• Absence of anorexia nervosa







[image: image]


Bingeing is defined as eating large amounts of food at one time or over a short period of time.

Data from Hoffman L: Eating disorders, Bethesda, MD, 1993, National Institutes of Health, NIH Publication No. 93-3477, and the American Psychiatric Association: Diagnostic and statistical manual of mental Disorders, ed 5 (DSM-5), Washington, DC, 2013, American Psychiatric Association, Available at http://www.psych.org/practice/dsm.
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Figure 3-2 Biopsychosocial model for anorexia nervosa.

See text discussion. (From Lucas AR: Toward an understanding of anorexia nervosa as a disease, Mayo Clin Proc 56:254, 1981.)





Although some individuals only restrict kilocalorie intake by eating small, insufficient portions of food, others may use laxatives, diuretics, fasting, exercise, and self-induced vomiting to achieve additional weight loss. The effects of starvation have psychologic, emotional, and physical sequelae, and medical complications that may lead to death.

Anorexia nervosa has been characteristically observed in adolescent and young adult females from middle- and upper-class families, often at or near the onset of menstruation (menarche), but this has spread to include younger girls, older women (midlife and beyond),555 boys, and all economic classes. Experts are exploring the genes that control hormone production as a potential underlying factor in the development of anorexia.

Etiology and Risk Factors

An increased incidence of anorexia occurs among sports participants, especially sports that emphasize leanness, such as gymnastics, wrestling, diving, figure skating, and distance running, and in ballet dancers. Approximately 5% to 10% of anorexia cases occur in men; it is suspected that this figure is a low estimate, as it is likely that more males experience anorexia but do not inform their health providers.

Although attributed to psychologic and emotional factors (e.g., the need for control is a common variable; fear of growing up; fear of sexuality; rejection of self), the cause of anorexia remains unknown. During the past several decades, single-factor causal theories have been replaced by the view that anorexia nervosa is a multifactorial biopsychosocial disorder (Fig. 3-2).

Specific early experiences and family influences may create intrapsychic conflicts that determine the psychologic predisposition. The challenges and conflicts of pubertal endocrine changes (biologic factors) may initiate the disorder. Social factors, such as the American cultural obsession with thinness, reinforce the pursuit of thinness.

The cumulative effects lead to dieting (a known risk factor for eating disorders) and other means of weight loss. This, in turn, results in malnutrition and starvation neurosis. The vicious circle of psychologic dysfunction fostering further dieting and psychologic denial becomes established and may lead to death.


More recently, pilot studies have found higher levels of homocysteine in women with anorexia compared to women with bulimia or healthy controls. Because homocysteine can induce neuronal cell death leading to brain atrophy and is linked with depressive disorders, this finding has potential significance and remains the topic of further investigation.160,161


Anorexia may have a genetic component and possibly inherited biologic basis. Genetically transmitted variation in gene expression may play a role in vulnerability to anorexia.41,76 Although rare in the general population (2 in 1000), a person with a family history of anorexia has a 1 in 30 chance of developing it; a biologic twin has a 50% increased risk of anorexia when the twin sibling has this condition.456


The biologic basis for anorexia suggests that individuals who lose too much weight may trigger adaptive mechanisms designed for survival when in starvation conditions. Denial of starvation, hyperactivity, and food restriction may be characteristic of ancestral nomadic foragers leaving depleted environments. Genetically susceptible individuals may trigger these adaptations when they lose too much weight.108,187


Clinical Manifestations

Besides the obvious lack of appetite and refusal to eat accompanied by weight loss, other signs and symptoms may occur as a result of starvation, vomiting, and chronic laxative or diuretic abuse (Box 3-12). These practices also lead to alternating periods of dehydration and “rebound” excessive water retention observed as swelling or reported as “puffiness” in the abdomen, fingers, ankles, and/or face. Edema is usually noticed most immediately after vomiting and laxative abuse have been stopped. Normalization of food intake and discontinuation of the purging practices will gradually reduce the wide swings in water balance, but the individual often becomes so alarmed at the sudden weight gain or swelling that they repeat the cycle by returning to vomiting or laxatives.168,501 Box 3-13 provides a comprehensive list of behavioral symptoms associated with these disorders.

It is important to distinguish the edema associated with the cessation of purging practices from that related to the refeeding process itself. Individuals who have lost more than 30% of their ideal body weight are at high risk for a process known as “refeeding syndrome” within the initial weeks of reintroducing appropriate proportions of nutrients and fluids.318 While the complexity of this process is still being studied, the physical therapist should be aware that these individuals will be at high risk for cardiac failure.

Typically individuals with this level of malnutrition should initiate the weight restoration process in an inpatient, medically monitored setting. The physical therapist should be persistent in checking vital signs throughout activity episodes and communicating with the multidisciplinary team consistently to determine appropriate activity levels in this stage.151


Starvation seriously affects growth and compromises cardiac functioning. Altered cardiac function, which generally includes bradycardia and hypotension, when combined with electrolyte disturbances may result in life-threatening arrhythmias. Mitral valve prolapse may occur secondary to starvation-induced decrease in left ventricular volume (see “Special Implications for the Therapist: Mitral Valve Prolapse” in Chapter 12).



Box 3-12 PHYSICAL COMPLICATIONS OF EATING DISORDERS

• Electrolyte disturbances


• Edema and dehydration



• Cardiac abnormalities:



• Bradycardia



• Tachycardia



• Hypotension



• Ventricular arrhythmias



• Mitral valve prolapse (Mitral valve prolapse)



• Cardiomyopathy (ipecac use)



• Cardiac failure






• Kidney dysfunction



• Hematologic disorders:



• Leukopenia (low white blood cell count)



• Anemia (low iron count)



• Thrombocytopenia (less common, low platelet count)







• Neurologic abnormalities:



• Cerebral atrophy (apathy, poor concentration, poor recall or memory)



• Seizures



• Muscular spasms (tetany)



• Peripheral paresthesia







• Endocrine dysfunction:



• Cold intolerance, hypothermia



• Hair loss, growth of lanugo (fine hair)



• Dry, yellow skin



• Brittle nails



• Constipation



• Fatigue



• Diabetes insipidus



• Menstrual dysfunction (amenorrhea)



• Reproductive dysfunction (delayed sexual development, infertility, prenatal complications)



• Osteopenia, osteoporosis



• Sleep disturbance






• Musculoskeletal Impairments:



• Proximal muscle weakness (ipecac use):



• Abnormal muscle biopsy



• Abnormal electromyography



• Gait disturbance






• Bone fractures (associated with osteopenia/osteoporosis)



• Gastrointestinal disturbances:



• Hypertrophy of salivary glands/facial swelling



• Atrophy of small and large intestine musculature (causes delayed emptying and bloating, reflux)



• Esophagitis



• Abdominal pain/bloating



• Diarrhea/constipation



• Rectal bleeding






• Dental deterioration/discoloration


• Finger clubbing


• Anemia



• Emotional/psychologic disturbance:



• Depression



• Anxiety



• Irritability



• Mood swings



• Personality changes














Box 3-13 COMMON BEHAVIORAL SYMPTOMS OF EATING DISORDERS∗


• Excessive weight loss in relatively short period of time


• Continuation of dieting although bone-thin


• Dissatisfaction with appearance; belief that body is fat, even though severely underweight


• Unusual interest in food and development of strange eating rituals


• Eating in secret


• Obsession with exercise


• Serious depression


• Bingeing (consumption of large amounts of food)


• Vomiting or use of drugs to stimulate vomiting, bowel movements, and urination


• Bingeing but no noticeable weight gain


• Disappearance into bathroom for long periods of time to induce vomiting


• Abuse of alcohol or other drugs


• Self-esteem based on weight and shape





∗ Some individuals experience anorexia and bulimia and have symptoms of both disorders.




From National Institutes of Mental Health (NIMH), Eating disorders, 2013. Available online at http://www.nimh.nih.gov./index.shtml.



Brain scans are abnormal in more than half of all anorexia cases and in some cases of bulimia nervosa. In both eating disorders, this condition appears to reverse itself with renourishment.497 Loss of body fat results in cessation of menstrual cycle (amenorrhea), hypothermia (cold intolerance), and the subsequent development of lanugo (the fine hair sometimes seen on the body of the newborn infant).

There are other serious sequelae associated with anorexia and bulimia. Skeletal myopathy can be seen in these disorders. The typical presentation is proximal muscle weakness from extreme weight loss; this may have a metabolic basis. Fortunately, this type of metabolic myopathy resolves with improved nutrition.313 Bone density is also decreased in women with anorexia and bulimia, possibly resulting from estrogen deficiency, low intake of nutrients, low body weight, early onset and long duration of amenorrhea, low calcium intake, reduced physical activity, and hypercortisolism. This type of reduced bone density is associated with a significantly increased risk of fracture even at a young age.184


Bone density is decreased in anorexic and bulimic women, possibly resulting from estrogen deficiency, low intake of nutrients, low body weight, early onset and long duration of amenorrhea, low calcium intake, reduced physical activity, and hypercortisolism. This type of reduced bone density is associated with a significantly increased risk of fracture even at a young age.184



Medical Management

Diagnosis

As mentioned earlier, diagnostic criteria may be taken from the DSM (see Table 3-9). Eating disorder assessments are valuable tools. Various laboratory and imaging studies may be performed to identify the effects of anorexia nervosa and plan a management program appropriately.

Treatment

No universally accepted treatment for anorexia nervosa exists. A multidisciplinary approach is needed to normalize eating patterns and increase weight gain. Treatment can be difficult and lengthy if the eating disorder becomes entrenched or if medical complications exist. Treatment may include behavior therapy, demand feeding, behavioral contracts, psychotherapy, family therapy, nutritional counseling, and correction of nutritional status, which may require hospitalization.

Hospitalization is indicated if the body weight or body mass index (BMI) drops below a certain minimum (e.g., less than 16 BMI for adults), treatment-resistant bingeing occurs, or vomiting and/or laxative abuse persist.30 As mentioned, starvation-induced cardiac failure and death are possible. The use of estrogen hormone replacement for low bone density as a consequence of nutritional and hormonal alterations associated with eating disorders, although beneficial in treating bone loss in menopause has demonstrated mixed results and remains controversial.62,317,330 It is agreed that early diagnosis and treatment of anorexia nervosa are essential to prevent initial weight loss and subsequent loss of bone.317


Prognosis

Unfortunately, the prognosis for individuals diagnosed with anorexia nervosa is very poor. This illness carries a significant risk of suicide.256 Although 84% of affected individuals achieve a partial recovery at some point in the course of the illness, the rate of sustained full recovery is approximately 33%.201 A poorer prognosis for recovery exists for those who have been repeatedly hospitalized for eating disorder treatment, have a later age of onset for the disorder, or have had a longer duration of illness.151



Bulimia Nervosa

Definition

Bulimia nervosa is characterized by episodic binge eating (consuming large amounts of food at one time) followed by purging behavior such as self-induced vomiting, fasting, laxative and diuretic abuse, and excessive exercising. Before the 1970s, this disorder was relatively uncommon, but since that time its incidence has increased to exceed that of anorexia.

Etiology and Risk Factors

The exact cause of bulimia nervosa is unknown, although low tryptophan levels (precursor to serotonin) have been implicated. Several theories include a primary neurologic dysfunction, an electrical disorder similar to epilepsy, disturbance in the appetite and satiety center of the hypothalamus, and a learned behavior for dealing with stress and unpleasant feelings. A vicious cycle of depression, overeating to feel better, vomiting and purging or fasting and exercising to maintain normal weight, and subsequent depression perpetuates this disorder.

Risk factors are the same as for anorexia nervosa, and the bulimic person has a preoccupying pathologic fear of becoming overweight despite the fact that she or he is usually within normal weight standards. The individual is usually aware that the eating pattern is abnormal, and self-recrimination is frequent.


Clinical Manifestations

Unlike individuals with anorexia nervosa who restricts food as a means of gaining control over problems, people with bulimia react to distress by the binge-purge cycle.453 For many people with bulimia, the binge-purge cycle is initiated by a period of starving or extreme dieting and excessive exercising to lose weight. Periods of normal eating may occur, but the pattern of fasting or bingeing with compensatory behaviors (e.g., vomiting; fasting; use of diuretics, laxatives, or enemas) will resume at some point in time.

Whereas individuals with anorexia nervosa are severely undernourished, the person with bulimia nervosa may appear to be of normal weight or even overweight. The effects of bulimia nervosa are similar to self-induced vomiting in anorexia nervosa: erosion of the tooth enamel and subsequent dental decay, irritation of the throat and esophagus, fluid and electrolyte imbalances, and rectal bleeding associated with laxative abuse. Comorbid psychiatric conditions may include depression, anxiety disorders, substance abuse, and personality disorders.256



Medical Management

Diagnosis and Treatment

In making the diagnosis of bulimia nervosa, the physician relies on physical findings, laboratory testing (e.g., electrolyte abnormalities, increased serum amylase levels), and diagnostic criteria from the DSM-5 (see Table 3-9). Controlled trials have established CBT as the psychosocial treatment of choice for people with bulimia nervosa.29 Other treatment interventions may include interpersonal therapy, group therapy, antidepressants, and nutritional counseling.

Prognosis

The prognosis for bulimia nervosa is much better than for individuals with anorexia. Full recovery is possible for those individuals who seek treatment.201



Binge-Eating Disorder

Definition

Bingeing, sometimes referred to as compulsive overeating, has been defined as eating an unusual amount of food in a discrete period (e.g., within any 2-hour period) while feeling out of control (i.e., being unable to stop eating or control what or how much is eaten). It occurs as a normal consequence of restrictive eating or dieting.

Usually, the binge eater is waiting too long between meals and snacks, avoiding certain types of food (usually considered high in calories and/or fat), or is not obtaining the necessary caloric or nutrient needs. A fear of weight gain underlies this eating disorder; purging by the use of laxatives or induced vomiting is not typical.

Binge eating is considered a core feature of bulimia but differs in that the person binge eating does not engage in compensatory behaviors (e.g., vomiting, diuretics, laxatives, fasting). Binge eating is also frequently observed in obesity. It differs from overeating by normal individuals in that during binge eating, the food is eaten more rapidly than normal, the person eats until uncomfortably full, eats large amounts when not feeling physically hungry, and experiences feelings of embarrassment by how much is being eaten or disgust with oneself. Guilt and depression are often part of the behavioral characteristics.402


Etiology and Risk Factors

BED, a syndrome often seen in obese individuals, may be a familial disorder caused in part by factors distinct from other familial factors for obesity. BED-specific familial factors may independently increase the risk of obesity, especially severe obesity. In other words, BED may be a distinct behavioral pattern with a familial etiology.213 This emerging disorder is designated in the DSM-5 as a condition requiring further study.

Clinical Manifestations

Binge eating results in abdominal distention and discomfort or pain until relieved by fasting, vomiting, or laxative use. Obesity is more commonly associated with BED than with purging or nonpurging bulimia nervosa.402 Persons with BED do not routinely engage in the compensatory behaviors found in bulimia nervosa (purging, exercise, fasting) and represent a substantial number of people in weight-loss programs.117,118 Nighttime eating often accompanies BED but is still considered by many experts as a separate eating disorder. Nighttime eating disorder may be an eating, sleep, and mood disorder with distinctive behavioral characteristics.472


Other symptoms may include mood changes, secretiveness, impulsive behaviors, sleep difficulties, and obsession with food and exercise (see Boxes 3-12 and 3-13). An increasing number of reports of seasonal mood fluctuations (e.g., SAD, discussed later in this chapter; see “Major Depressive Disorder with Seasonal Pattern”) are associated with bulimia nervosa. This connection is likely a result of a common neurobiologic abnormality in the serotonergic dysfunction common to both disorders.171



Medical Management

Diagnosis and Treatment

The DSM-5 provides diagnostic criteria for this condition. Surveys for eating disorders, such as The Eating Disorder Inventory,167 Binge Eating Scale,179 or Eating Disorder Examination144 may be used to confirm the diagnosis. Treatment is also similar to the intervention recommended for anorexia, including psychotherapy, family therapy, and self-help groups. Pharmacotherapy may include SSRIs such as Prozac, Zoloft, Luvox, Celexa, and Paxil. Treating bulimia with antidepressant drugs to increase serotonin levels may decrease the number of binge episodes and ease the depression associated with bulimia.

Prognosis

BED is possible to overcome with CBT in a self-help format. This method of treatment has been shown to be the most effective for this disorder, including individuals who are obese in addition to having BED.541 Goals of treatment include cessation of binge eating and improvement of eating-related psychopathology (e.g., concerns about weight and shape), weight loss or prevention of further weight gain, and improvement of physical health.118 Remission rates are as high as 50% in the treatment of BED, but the overall prognosis is better than for individuals with bulimia nervosa.118



SPECIAL IMPLICATIONS FOR THE THERAPIST 3-10

Eating Disorders

Individuals with eating disorders may be relatively open about severely restrictive dieting, but they are usually less likely to spontaneously offer information about purging or the use of exercise to compensate for eating. Denial of the illness is quite common among individuals with eating disorders, and interview techniques to obtain information are often unsuccessful. The therapist should be aware there are other less-common eating issues that have not been discussed in this chapter, including selective eating, restrictive food refusal, appetite loss secondary to depression, and pervasive refusal syndrome.

Establishing a strong therapeutic relationship characterized by genuineness, acceptance, honesty, and warmth is a prerequisite to eliciting accurate information. The therapist should be aware that people with eating disorders may be very resistant or ambivalent about seeking counseling, nutritional guidance, or direct intervention of any kind.

Therapists who work with athletes or anyone with an altered sense of body image can help promote acceptance of a healthy body image. The National Eating Disorders Association (NEDA) provides helpful tips for health care professionals discussing body image.348,451 For example, the therapist can help affected individuals do the following:

• Remember that treatment requires a receptive client, as well as a competent provider. Meeting the individual where the individual is, listening carefully and skillfully, appropriately interviewing while attending to both verbal and nonverbal cues, and seeking to identify the underlying needs of the client are the first priorities.


• Using worksheets and self-awareness techniques that allow the client to realize and accept healthy truth is most helpful for lasting improvement. We can tell the client what the realities are, but until that individual is able to receive our suggestions and make the concepts their own, professional advice is useless and sometimes increases guilt or shame.


• Recognize that bodies come in all different sizes and shapes. Everyone is unique; accept your own individuality. There is no one “right” body size.


• Look critically at messages from the media and our culture that emphasize a certain body type as ideal. Do not set obtaining a perfect body as a goal.


• Remember that body size, shape, or weight does not determine value, intelligence, or identity. Identify other unique qualities to develop or enhance such as sensitivity, cooperation, caring, patience, having feelings, or being artistic or musical.


• Be aware of negative self-talk and substitute positive inner dialogue. For example, if you start giving yourself a message like, “I look gross,” substitute a positive affirmation, “I accept myself the way I am,” or “I’m a worthwhile person, no matter what I look like.”


• Learn how to express yourself by developing meaningful relationships, learning how to solve problems, establishing goals, and contributing to life. View exercise and balanced eating as aspects of your overall approach to a life that emphasizes self-care.


Routine screening for eating disorder risk factors will increase early detection. Appropriate evaluation and intervention can help decrease the consequences of eating disorders. Female athletes should be monitored for female athlete triad (disordered eating, amenorrhea, osteopenia; see section on “Disordered Eating and the Female Athlete Triad,” earlier in this chapter) with special attention to preventing stress fractures now and the development of osteoporosis later in life.523


Anorexia Nervosa

It is important for the therapist to be aware of the physical side effects of previously diagnosed anorexia. Rehabilitation may be required for the person with anorexia to regain muscle mass lost as a result of low-calorie diets, malnutrition, bingeing, and purging. Key strategies for physical therapist intervention may include vigilant medical monitoring in the early stages of weight restoration, creating interventions with an awareness of the potential for exercise misuse, and consistent communication as part of a multidisciplinary team.151


The physical therapist should never treat an individual with an eating disorder without regular consultation with the individual’s dietitian and/or primary care physician to ensure the individual is restoring weight appropriately during the physical therapy episode of care. Regaining lost bone density without weight gain and supplementation is impossible and even with weight gain improving bone density is a challenge.

Vital sign instability can be severe, including orthostatic hypotension, irregular and decreased pulse, and bradycardia and hypothermia, which can result in cardiac arrest. This should be monitored especially in the older adult who has had an eating disorder for years (often unrecognized or undiagnosed). Heart rate must be monitored and maintained within safe limits during exercise for all individuals affected by this disorder. Profound heart abnormalities have been observed during exercise and can be associated with sudden death.

Electrolyte imbalance and dehydration, fatigue, muscle weakness, and muscle cramping are physical complications associated with starvation, self-induced vomiting, and purgative abuse. Poor nutritional status and dehydration also contribute to easy bruising and poor wound healing. The client should also be monitored for lower extremity edema and cardiac abnormalities due to refeeding syndrome as earlier discussed, as these complications may require further attention if severe.

Posture is often poor because of the loss of upper body muscle mass. Exercise tolerance may be low and endurance reduced significantly as a result of malnutrition. Clients may resist exercise or may engage in excessive exercise to vent or work off their feelings and to burn up caloric intake.

Individuals with anorexia nervosa demonstrate decreased bone mass when compared with healthy controls in 90% of cases. Therefore weight-bearing exercises provided at the proper time, with the proper intensity may be indicated. It is important to note that timing is key, as it has been found that exercises that excessively load the client’s body while still recovering may adversely affect bone mass529


The therapist can be instrumental in screening for undiagnosed eating disorders, especially among preadolescents, adolescents, and young adults. Physical therapists may use tools such as the SCOFF questionnaire to screen clients suspected to demonstrate signs consistent with an eating disorder.335 The therapist may notice the presence of a painless swelling of the salivary glands and accompanying facial swelling during a head and neck examination. Although this finding may require further examination by a physician for other causes, it can be associated with bulimia nervosa, as the parotid glands tend to swell 2 to 3 days after an episode of vomiting activity is discontinued.318


A musculoskeletal problem can be an indication of an eating disorder. Overuse injuries, such as shin splints, tendinitis, stress fractures, or hip or back pain, can occur from excessive exercise; the individual may continue to exercise despite fatigue, weakness, and pain. The therapist can assess exercise habits of clients with the following list of questions364:

• Do you force yourself to exercise, even if you don’t feel well?


• Do you prefer to exercise rather than being with friends?


• Do you become very upset if you miss a workout?


• Do you base the amount you exercise on how much you eat?


• Do you have trouble sitting still because you think you’re not burning calories?


• Do you worry that you’ll gain weight if you skip exercising for a day?


In addition to observation of clinical manifestations, the therapist can identify the presence of risk factors and ask screening questions presented elsewhere.177 Early detection and prompt referral to an appropriate center with expertise in treating this illness are essential. Consulting with other members of the health care team, such as psychologists and psychiatrists, can help in providing a behavioral approach to physical therapy and especially to an exercise program (Box 3-14).

Bulimia Nervosa

Bulimia contributes to problems associated with fluid depletion and temperature regulation. For people who use vomiting to purge and abuse laxatives or diuretics, significant dehydration and potassium loss are quite frequent. The immediate outcome of such behavior is usually muscle cramping, including irregular heartbeat as the heart muscle cramps; fatigue; and low blood pressure on standing.

In such situations, the physical therapist should delay intervention until electrolyte levels are within normal limits and encourage fluid intake and reduced activity level. In the more extreme condition, motor incoordination, confusion, and disorientation may be observed requiring medical attention.

Most deadly among the forms of purging is the abuse of ipecac, an emetic (syrup that induces vomiting) used to treat poison victims. Many people who try it once find it so unpleasant that they avoid further use, but repeated use of ipecac can cause toxic levels in the body, producing myopathy with arm or leg weakness or affecting the heart and causing sudden death.

Exercise and Eating Disorders

A medical provider must assess when an individual is safe to exercise no matter what the weight or BMI.199 Guidelines are usually individualized and vary from program to program (e.g., some treatment teams use the 10th percentile for child and adolescents and a BMI of 18 kg/m2 for adults; others use BMI of 19 or return of menses as a guideline for “permission” to participate in exercise). When considering the plan of care, it is vital to be aware of the tendency for individuals with eating disorders to use exercise as a means of controlling calorie consumption. This may typically be done through aerobic activities, but also may be achieved through repetitive completion of strengthening activities as well, such as abdominal crunches. It is not unusual to hear reports of the individual performing hundreds of abdominal crunches each day.

Physical therapists are uniquely positioned to provide client education in the proper boundaries for these activities, and to help clients understand the calorie requirements for activity. Clients must learn to balance calorie intake and output to achieve a healthy balance to prevent weight loss. Clients should also be monitored for over-exercising behaviors in the course of a physical therapy episode of care. The physical therapist may communicate with the client’s psychotherapist to integrate concepts from psychotherapeutic treatment into the physical therapy plan.

After entering a recovery program or during hospitalization, a graduated exercise program may be introduced when clinically safe. Any exercise program must be adjusted for bone density and cardiac status, and laboratory values must be monitored for signs of dehydration, low white blood cell count, or anemia (see Chapter 40).

Exercise is not recommended if the body weight is below a BMI of 18, although clients with BMIs lower than 18 may require the expertise of a physical therapist because of a lack of functional independence or the presence of postural stability impairments caused by severe weakness associated with the advanced starvation process. In these cases, physical therapy intervention should be initiated slowly with close monitoring of vital signs and a “deemphasis” on typical exercise perceptions.151 Strenuous exercise programs such as aerobics are not introduced until the person is in a maintenance weight range and then only if the client is medically stable. If the individual loses weight or cannot control the amount of exercise, then the exercise program is reduced or stopped temporarily.

The therapist can guide the client in avoiding excessive exercise, which is defined as exercise that is accompanied by intense guilt when it is postponed or exercise solely to burn calories and influence weight or shape. Addressing dysfunctional exercise behavior is both part of prevention and intervention for eating disorders.333 More research is needed to define more clearly the role of exercise in the treatment of people with eating disorders. The investigation of prescribed exercise training for eating disorders is limited but has been growing in recent years.419,495 Several resources are available, including Pauline Powers and Ron Thompson’s book The Exercise Balance396 and a chapter on “Normalizing Exercise” in Herrin and Matsumoto’s The Parent’s Guide to Eating Disorders.199 See the helpful website, http://www.marciaherrin.com, for more information on eating disorders.










A THERAPIST’S THOUGHTS∗


Working with Individuals who have Eating Disorders

Working with an individual who has an eating disorder in any practice setting can be a unique experience. The physical therapist should be aware of a few key items to ensure success in implementing the plan of care, in addition to keeping the individual safe. Regardless of the reason for the physical therapist’s consultation, communication with the client’s medical team is essential. Throughout the episode of care, the physical therapist should communicate with the physician managing the client’s eating disorder and the client’s dietitian, if such a practitioner is also involved.

It is not necessary to know the client’s weight with every session; however, it is important to confirm that the client is consistently meeting prescribed calorie intake requirements. This may best be accomplished through monitoring vital signs with every session and communicating with the individual’s care team. Strategies such as using a food log done directly with the client may overemphasize food intake too much. If at any time during the episode of care, the physical therapist determines the person demonstrates inadequate food intake, if the client’s appearance changes in an unhealthy manner, or new complaints from the client surface regarding pain or symptoms such as dizziness, lightheadedness, near falls, or generalized numbness and tingling, the session should be terminated and the individual’s physician should be contacted in a timely manner. The physical therapy episode of care should not resume until the client has followed up with his or her medical team, and the physician has given clearance for the client to resume physical therapy treatment.

Finally, the physical therapist should never assume that a client with an eating disorder has already received all of the necessary education to successfully prevent injury when comorbidities are present, such as osteopenia or osteoporosis, muscular atrophy of starvation origin, or central neurologic changes associated with starvation. Helping the client to objectively understand particular sequelae of the starvation process is critical as it may affect the client’s neuromuscular and/or skeletal systems, and empower the client with self-care knowledge. For example, clients often do not understand the potential harm done to the spine by repetitive trunk flexion in the setting of osteoporosis for abdominal strengthening. Providing education to clients regarding such precautions will help to create a safe and successful physical therapy treatment plan, not only during the physical therapy episode of care, but for the client’s long-term self-management strategies.




∗ Beth Anne Fisher, PT, DPT, CSCS







Disordered Eating and the Female Athlete Triad

Kathleen J. Pantano, PT, PhD

Definition and Overview

Whereas Eating Disorders (Anorexia Nervosa, Bulimia Nervosa, Binge-Eating Disorder) fall under the American Psychiatric Association’s DSM-5 diagnostic criteria367 as separate illnesses, the term Disordered Eating refers to a spectrum of subclinical abnormal or atypical eating patterns that are often episodic in nature (engaged in before or during stressful events, or during major athletic competitions).437,478 The term female athlete triad is being used to describe the interrelationship of energy availability, menstrual function, and bone density.488 It is a combination of disordered eating, amenorrhea, and osteopenia or osteoporosis, a situation that often goes unrecognized and untreated.5,103




Box 3-14 BEHAVIORAL GOALS AND GUIDELINES FOR EATING DISORDERS

• Obtain an accurate exercise history.


• Determine the person’s target heart rate and teach how and why it is important to monitor heart rate during exercise.


• Develop a well-rounded program of exercise, including stretching exercises, breathing techniques, light weights for upper-extremity toning, aerobic exercise, and cool down.


• Convey to the person that the treatment or exercise plan is to help and protect the person’s overall health status and is not meant to control the person.


• Instruct each person on how to determine the appropriate frequency, intensity, and duration of each component of exercise. Monitor daily and weekly amounts of exercise using a chart or written record and use this tool to help the person develop a consistent and appropriate level of exercise.


• Make clear upper limits on number of repetitions and/or sets, since a tendency to over exercise exists.


• Encourage the client whenever possible to make decisions about the treatment plan; this will help provide a sense of control and increase self-confidence.


• Discern the person’s attitude toward exercise and consistently encourage recognition of exercise as part of the overall health plan, not just as a means of losing weight.


• Exercise is only one tool for stress relief; encourage each individual to develop alternative ways of expressing feelings.


• Modifying thought patterns and changing behavior is a slow process. Encouragement and support are essential. Reinforce even small steps and successes.


• Watch for signs of dissociation (e.g., glazed look or faraway expression) and assist the person to remain aware of the effect of exercise on the physical body; paying attention to the physical discomfort helps prevent working through fatigue, striving for the runner’s high, over exercising, and overuse injuries.


• Avoid making value judgments about the client’s body or physical condition. When the client makes comments such as “I lost/gained a pound this week” or “I cannot believe how fat my arms are,” do not react or judge by saying, “You are not supposed to be weighing yourself” or “You are not fat at all!” Seek professional guidance to handle such situations.





Disordered eating is more discreet and difficult to recognize than eating disorders because they encompass a wide-spectrum of eating patterns that may not necessarily be perceived as abnormal behaviors and may not be regularly or consistently practiced on a daily basis. Examples of disordered eating include the restriction or elimination of certain food’s from one’s diet, for example, eliminating fats or carbohydrates.

Other disordered eating behaviors may include general caloric restriction, compulsive dieting or fasting, poor food selections, and the use of laxatives, diuretics, or diet pills for the purpose of losing weight or increasing lean body mass.437,478 Individuals who adopt vegetarian (and vegan diets) for the sole purpose of losing weight or becoming lean may also practice behaviors that fall under the classification of disordered eating. Often the rationale for adopting the behavior, rather than the behavior itself, may be the delineating factor between normal behavior and a pathological response.



Box 3-15 DISORDERED EATING AND FEMALE ATHLETE TRIAD

Risk Factors for Female Athlete Triad

• Poor body image


• Intensive exercise training schedule


• Perceptions of competition, performance, and success


• Eating disorder with negative energy balance


• Loss of menstrual cycle or delay of starting


• Family dysfunction such as depression, alcoholism, abuse


• Personal traumatic life event


Clinical Manifestations

• Osteoporosis/osteopenia


• Amenorrhea/suppressed luteal phase


• Anorexia/eating disorders/negative energy balance



• Common components



• Negative energy balance—calorie intake less than calorie output



• External and internal pressure lead to disordered eating



• Often resulting in lean body fat below 12%



• Decreased estrogen occurs



• Leading to amenorrhea and eventually osteoporosis







• Further resulting in:



• Increased illness—calcium imbalance with cardiac effect



• Increased injury



• Longer recovery times



• Decreased performance






Data from Papanek PE. The female athlete triad: an emerging role for physical therapists. J Orthop Sports Phys Ther 33:594–614, 2003. Compiled by and courtesy of Beth Shelly, PT, DPT, WCS, BCB-PMD.



Disordered eating is often considered benign to the health of an individual because it may not inevitably affect one’s long-term health or ability to function in society. In children, adolescents, and some genetically susceptible individuals, however, disordered eating may be a risk factor for the development of a clinical eating disorder.

Without early recognition and the use of effective strategies for intervention, disordered eating that is severe and persistent enough can cause deleterious effects on reproductive function and long-term bone health. In certain young, active female populations disordered eating can lead to an unbalanced state in which available energy in the form of kilocalories becomes compromised. When this deficit reaches a certain threshold, it can cause menstrual irregularities or the cessation of menstrual function, thereby limiting hormonal release, such as estrogen. Low estrogen states can cause an increase in bone resorption, therefore, poor nutrition can eventually impair bone formation and the development of peak bone mass in growing adolescents and young adults. The link between disordered eating, menstrual dysfunction, and compromised bone health (low bone density) has been referred to as the female athlete triad (Box 3-15).

Prevalence

The exact prevalence of disordered eating is not known. Most of the available data has focused on disordered eating, eating disorders,53,80,372,411,458,479 or menstrual dysfunction13,52,284,285,410 in female athletes, and the results of these studies vary. The prevalence of disordered eating in gymnasts, for example, was found to be as high as 62%417 compared to 5.5% to 9% in matched nonathletic control groups.52,410 Other studies report no differences between female collegiate athletes and nonathletes with regard to the prevalence of disordered eating, and abnormal menstrual cycles.6,44 Athletes participating in lean-type sports (distance running, gymnastics, dance), however, are more likely to display greater disordered eating symptoms than athletes involved in nonlean sports and college students who are not athletes.479


Few studies have measured the simultaneous existence of disordered eating (low energy availability), menstrual dysfunction, and low bone density as they occur with the female athlete triad.51,367,496 The prevalence of having all of the components of the triad has been reported in various studies as 1.2% (2/170) in high school athletes involved in eight different sports,367 2.7% (3/112) in collegiate athletes representing seven sports,51 and 4.3% (8/186) in elite Norwegian athletes, compared to 3.4% (5/145) in matched controls.496 Eighteen percent of the high school athletes and nearly 27% of the elite athletes in the Torstveit and Sundgot-Borgen (2005) study met the criteria for disordered eating behaviors.

Disordered eating has been reported to be more prevalent in athletes who were told that they were overweight by their coach and were unsupervised when dieting to lose weight.437, More recently, female high school athletes who reported disordered eating were found to be more than twice as likely to suffer a musculoskeletal injury compared to those reporting normal eating behaviors; those who already had a history of prior injury were five times as likely to sustain an injury during the season in which they practiced their sport.409,489


Etiology and Risk Factors

The causes and risk factors for disordered eating are multifactorial (see Box 3-15). A person may be motivated to practice disordered eating to reduce body weight (particularly if they partake in a weight-class sport), to remain lean or thin to achieve a desired physical appearance, or because of a belief that leanness may enhance physical performance. Young women participating in endurance-type sports (cross-country, track), weight-class sports (crew), and activities or sports that accentuate aesthetic value and physical appearance (gymnastics, figure skating, ballet, cheerleading, dancing) may be more susceptible to disordered eating behaviors.

A poor body image, frequent weight cycling (weight gain and loss), the early start of sports-specific training, injuries, sudden increases in training volume, and traumatic life events (change of a coach, family illness, personal relationship problems) have also been reported as significant predictors of disordered eating, particularly in female college athletes.63,437


In athletes, high levels of competition anxiety are also associated with disordered eating, which may be influenced by the level of sport in which an athlete plays (Olympic vs. collegiate), the importance of the competition, how the athlete perceives success in sports may affect other factors (coaches, peers, or parents expectations; future scholarships, public recognition), and how winning or losing impacts their self-esteem.479


Although disordered eating is associated with the female athlete triad, it can occur in male and female individuals alike. Any factor that causes a person to restrict dietary intake, or exercise for prolonged periods of time, could be considered a risk factor for disordered eating and low energy availability, whether the behavior is intentional or not. Gender differences in body composition and societal influences and expectations regarding body image may explain why women may be more susceptible to disordered eating than men. Risk factors for disordered eating may go unrecognized as these practices are often considered to be acceptable and harmless.

Pathogenesis and Clinical Manifestations

The physical effects of disordered eating are most likely related to the degree that energy availability is affected in the body. Energy availability is defined as dietary energy intake minus exercise energy expenditure, and represents the amount of energy or calories that remain after exercise training that are available for essential metabolic bodily functions. In women, low energy availability as a result of disordered eating can affect normal menstrual cycle function because it inhibits hormonal release in the hypothalamus, pituitary gland, and ovaries.287


Initially, gonadotropin-releasing hormone (GnRH) from the hypothalamus gets suppressed,286a,437,528 which normally triggers the release of luteinizing hormone (LH) and follicle-stimulating hormone from the pituitary gland.77,437,528 When GnRH release is inhibited, normal pulses of LH and follicle-stimulating hormone may be disrupted or reduced, causing amenorrhea or irregular menstrual cycles.286a Leptin, a hormone secreted by adipocytes, is speculated to play a role in the process because it regulates basal metabolic rate and critical thresholds of leptin (1.85 mg) are required to maintain normal menstrual cycles. Hypothalamic dysfunction results in the reduction of normal LH pulses, causing inadequate release of estrogen and progesterone by the ovaries (hypoestrogenemia), which can lead to menstrual cycles that occur at intervals longer than 35 days (oligomenorrhea) or a loss of menstruation (hypothalamic amenorrhea).284,410 Increasing evidence suggests that low estrogen levels may also cause impaired endothelial cell function and impaired arterial dilation, precursors to cardiovascular disease.267


The degree of disruption of reproductive function and the effect on bone health as a result of low energy availability depends on the severity of GnRH and estrogen deficiencies.77 It has been determined that the amount of energy that needs to be available to maintain energy balance in young adults is about 45 kcal/kg of fat-free body mass per day (kcal/kgFFM/day).286 In women, this is the amount of dietary energy that must remain, after exercise expenditure has been accounted for, to allow normal menstrual function to occur. Low energy availability as a result of disordered eating can impede skeletal growth and maturation when it occurs during adolescence and young adulthood. The development of peak bone mass can be compromised and may increase risk for stress fractures186,339 and low bone mineral density, which, if left untreated, can contribute to a greater risk of osteoporotic fracture in adulthood.375


Athletes at greatest risk for stress fractures include those with dietary insufficiency (including low calcium and vitamin D intake), menstrual disturbances, late menarche, low bone mineral density, a previous stress fracture, and genetic predisposition,58,286,329,338 as well as other modifiable factors that the physical therapist can directly impact. Women who become amenorrheic as a result of disordered eating and who have not been treated within the first year the condition manifests (when bone loss is most rapid), and those who do not reach normal age levels of bone mineral density when menses resume, may be most susceptible to developing osteoporosis in the future.124,125,240



Medical Management

Medical management of disorder eating depends on the degree in which the condition is adversely affecting one’s health and is likely to be influenced by the severity of the condition and the length of time in which adverse eating behaviors have been practiced. Nutritional counseling by a dietitian is the priority for treatment because disordered eating can potentially lead to more detrimental long-term effects, such as unhealthy weight loss, low energy (caloric) availability, loss of menstruation (amenorrhea) or menstrual irregularity (oligomenorrhea) in women, compromised bone health, and the development of an eating disorder.

Screening and Prevention

Medical management is often focused on preventing the cascade of events that can result from disordered eating through adequate screening and early intervention using a multidisciplinary team-approach.527 Screening begins with a thorough physical examination that includes age, sex, height, weight, vital signs (pulse, blood pressure), BMI, a history of physical activity and nutrition diary, a history of musculoskeletal injury (particularly stress fractures), and in women, a detailed menstrual history. Screening exams can be performed during annual health checkups for children and adolescents involved in team sports, or it can conveniently be administered during pre-participation (sport) physical examinations.9


When disordered eating is associated with sport performance and a desire to achieve or maintain physical leanness certified athletic trainers and coaches can work together in recognizing athletes who display unhealthy behaviors and attitudes toward training and require modifications in their exercise routines or should refer that person to a dietitian to assist them in increasing their dietary intake.

Physical therapists and certified athletic trainers are well-equipped to examine, correct, and modify training errors and recovery from exercise that may lead to overuse injury. When a history of musculoskeletal injury is present, physical therapists are an important part of the team in treating musculoskeletal and biomechanical faults responsible for injury, as well as providing tools for preventing future injury.

Each team member involved in the care of the individual with disordered eating should be responsible for knowing when to treat and when to refer the individual to another team member or health professional when intervention is out of the scope of their knowledge base. Referring an individual to an appropriate health care professional requires having knowledge and awareness of the condition, as well as good communication skills, so they can best serve the individual with disordered eating.


Nutritional Education

An individual’s general health and any medical complications that exist from disordered eating are typically monitored by a physician. A registered dietitian, preferably one who specializes in sport nutrition, can address individual nutritional needs by reviewing a nutritional diary and exercise and training habits to identify those with disordered eating who may be at risk for low energy availability. Food logs can provide a record of nutritional inadequacies, triggers leading to disordered eating, and can help monitor positive changes and progress that occur with healthy eating behaviors.

The role of a registered dietitian is to ensure that daily refueling (energy intake from calories and nutrients) is appropriately matched with daily energy expenditure (calories burned during exercise).126 Currently there is no test that definitively identifies low energy availability as it exists in an individual. However, the method described above can indirectly identify a person who is at risk for a state of negative energy balance and may be used as a starting point for effective treatment of disordered eating.496


The amount of energy that needs to be available to maintain energy balance in young adults is about 45 kcal/kgFFM/day.286a Research indicates that, in women, energy availability that falls below 30 kcal/kgFFM/day is associated with menstrual dysfunction and therefore could be defined as a state of low energy availability.286a


It must be noted that while it is possible for energy balance to be restored in 1 day, changes in menstrual function may not become apparent for at least a month or more, therefore, apparent markers of success with restoration of menstrual function require time and persistence. If disordered eating results in menstrual dysfunction, medical management may also include an assessment of bone health as menstrual dysfunction has an adverse effect on bone density and could lead to irreversible bone loss.158


Under the guidance of a physician, dual-energy X-ray absorptiometry can differentially diagnose for stress fractures, or other bone fractures, as well as for the presence of osteopenia and osteoporosis. In adolescent girls and young women who experience menstrual dysfunction as a result of disordered eating, resumption of menses is a clear indication that a minimal healthy weight has been met.

Standards on minimal healthy weights established by the Centers for Disease Control and Prevention indicate that in adults (older than 20 years) a BMI less than 18.5 is classified as being underweight.9,92 For children and teens up to age 20 years age-specific BMI values are used; values that are less than the fifth percentile of the normal BMI range for that age are considered underweight.9,92 Caution should be exercised when using body composition measurements to establish weight management goals for this population because body composition changes during normal pubertal growth and maturation can be significant and can considerably affect BMI values.50,462 General treatment goals when disordered eating results in low energy availability or an underweight condition are to increase energy intake (or decrease energy expenditure), optimize nutritional status, and normalize eating behaviors.127


Psychologic Counseling

Even though nutritional education is first and foremost in addressing the physical affects that can result from disordered eating, modifying and treating the emotional thought processes, fears, and concerns that trigger the behaviors may require concurrent psychologic counseling by a licensed mental health expert. The goals of such an intervention would be to identify the psychologic barriers that preclude healthy eating patterns and to provide support to increase the likelihood that permanent attitudinal and behavioral change are made.

Prognosis with Treatment

As previously stated, the first line of intervention in the individual with disordered eating is nutritional: restoring healthy eating patterns and achieving energy balance by increasing energy intake, reducing energy expenditure, or a using combination of both.372 Although it has been suggested that nutritional recovery should be based on having the necessary reserve of kilocalories per day to prevent the continuum of health concerns related to menstrual dysfunction and low bone density (the second and third components of the female athlete triad), little research has been conducted proving the efficacy of this type of intervention. Even so, convincing evidence based on case studies is emerging.127,257,527


It is important to note that strategies for treating a person with disordered eating be individualized so that the most important concerns for that individual are addressed and maximal use of the multidisciplinary team involved in the intervention are identified. Although a limited amount of evidence exists, preliminary research127,257,527 indicates that the prognosis for disordered eating is good when early intervention is implemented and the more harmful long-term effects of the condition have been avoided or prevented.


SPECIAL IMPLICATIONS FOR THE THERAPIST 3-11

Disordered Eating and the Female Athlete Triad

Physical therapists play an important part of the multidisciplinary team that not only screens and treats clients with disordered eating but, most importantly, can act to prevent complications that exist as a result of the condition. Although physical therapists do not directly treat disordered eating, they can be indirectly involved in recognizing warning signs that indicate disordered eating and make the appropriate referral so that early intervention can begin. Physical therapists should be aware of the secondary complications that can result if disordered eating results in low energy availability and is not treated.

As previously stated, in young athletic populations, preparticipation physical examinations provide an excellent opportunity for assessing current and previous activity levels, menstrual history, identifying and treating musculoskeletal and biomechanical faults, and modifying activities to prevent injury.9,270 In the clinic, when treating physically active children and young adults, physical therapists should routinely assess daily activity patterns (both during formal training and on the athlete’s own time). Any signs that indicate nutritional needs are not being met (excessive fatigue, preoccupation with weight or food, history of stress fractures) should raise a red flag.


Table 3-10 includes some guidelines of what questions to ask when assessing disordered eating and the potential consequences that can occur as a result of this condition.270 Because disordered eating behaviors are not easily admitted to, especially if there is a belief that negative consequences may result if the behaviors are exposed, menstrual history at least provides an indication for young women that disordered eating or an eating disorder may exist. Menstrual dysfunction can be caused by other factors besides disordered eating, so it is important that other causes for the dysfunction are first ruled out by a qualified endocrinologist. Girls not menstruating after age 16 years should be referred for medical evaluation, including baseline screening for osteoporosis.

During stages of rehabilitation of an injury, a physical therapist’s expertise can be used to determine whether the selection of exercise is appropriate to the stage of tissue healing, particularly when stress fractures are present. An exercise program should be carefully modified to minimize risk rather than having the individual limit or stop activity, which often leads to frustration, depression, and noncompliance, and may actually provoke disordered eating behaviors. Young female athletes with unexplained pain should be screened for osteoporosis and/or fracture(s).

When determining the appropriateness of an exercise, the desired effect on bone should be considered. For example, choosing strength (weight) training versus impact (weight-bearing) exercise or alternating modes of exercise should be determined by the goals set for that individual at that particular stage of rehabilitation. Educating and helping an individual understand that incorporating days of recovery from exercise and complying with dietary recommendations enhances (rather than hinders) mental and physical performance are important concepts in promoting trust and successful behavioral changes. When suspicious of disordered eating in athletes, education should extend to coaches, parents, and teammates212 so that normal and realistic body images and healthy habits become a part of everyone’s knowledge and awareness.






Sleep–Wake Disorders

Overview

There are at 12 sleep disorders identified in the DSM-5, including insomnia, sleep apnea, and restless legs syndrome. Lack of adequate sleep appears to be increasing in the general population. Sleep deprivation can lead to learning and memory problems, decreased eye–hand coordination, decreased metabolism and weight gain, depression, decreased immune system function, hypertension, irregular heart rhythm, increased medical errors, and heightened perception of pain. There is evidence that a sleep-deprived driver may be more impaired by alcohol than when adequately rested.196


Etiology and Pathogenesis

Sleep abnormalities are consistently associated with depression, including decreased REM latency (the time between falling asleep and the first REM period), longer first REM period, less continuous sleep, and early morning awakenings. Animal studies show that many antidepressants can reset the internal clock. Whether these sleep abnormalities represent causes or effects of depression remains unknown.

 


Table 3-10

Questions a Physical Therapist May Ask Clients to Screen for Disordered Eating and Complications Related to Disordered Eating∗

Disordered Eating


1. What is your present weight?




2. Are you happy with your weight?




3. How much would you like to weigh?




4. Are you trying to lose weight?




5. In the last year, what was your highest weight? Lowest weight?




6. Has anyone recommended you change your weight or eating habits?




7. Do you lose weight regularly to meet weight requirements for your sport?




8. At what weight do you intend to compete?




9. Do you limit or carefully control what you eat?




10. Have you ever tried diet pills, sitting in a sauna, diuretics, laxatives, vomiting, or similar techniques to lose weight?




11. Have you ever been diagnosed with anorexia, bulimia, or another type of eating disorder?



Menstrual Disorders


1. Have you ever had a menstrual period?




2. How old were you when you had your first period?




3. How many periods have you had in the last 12 months?




4. How much time do you usually have from the start of 1 period to the start of another?




5. What was the longest time between periods in the last year?




6. Do you take birth control pills or any form of estrogen replacement?



Osteoporosis


1. Have you had any broken or fractured bones?




2. Have you ever had a stress fracture? If so, how many, when, and where in your body?




3. Have you ever had a bone density test?




4. Is there a history of osteoporosis in your family?




5. Do you take calcium, vitamin D, or other supplements for bone health?



From Sundgot-Borgen J: Disordered eating In Ireland ML, Nattiv A, eds: The Female Athlete, Philadelphia, Saunders, 2002:242–243.




Substance Use and Addictive Disorders

Overview and Incidence


Substance abuse is defined as the excessive use of mood-affecting chemicals that are a potential or real threat to either physical or mental health. Substance abuse has become increasingly prevalent in American society among people of every age, social, economic, professional, and educational status. Addiction may lead to a lifestyle (e.g., prostitution, theft, violent crime) that puts the person at considerable risk for illness, disease, and injury.

Substance Use and Addictive Disorders28 are disorders that were included in the DSM-IV-TR Substance-Related Disorders category.17 Non–substance addictive disorders (e.g., gambling disorder) are also included. The DSM-IV-TR addressed four primary diagnoses—dependence, intoxication, abuse, and withdrawal—and the various substances were addressed under each. The disorders are now organized into nine specific substance-related categories, each with three possible specific diagnoses (Use, Intoxication, Withdrawal) (Table 3-11). Substance-induced mental health disorders (e.g., substance-induced bipolar disorder disorders) are also included.


Substance Use Disorders indicate that the person chronically (for 12 or more months) uses the substance to the extent that it impairs function, limits activities, and interferes with participation in social/occupational/leisure roles and/or interactions in those roles. The severity of impaired function varies from mild to severe. Use disorders may include overuse (versus intended use), preoccupation with obtaining or using the substance, craving, continued use despite adverse physical and/or psychologic consequences, etc. Substance Intoxication refers to the single use of substantial quantities of the substance resulting in significant impairment of psychologic status and/or behavior that restricts participation in social/occupational/leisure roles combined with additional specific signs and symptoms (see Table 3-11).


Substance Withdrawal is the pattern of physical responses severe enough to create restrictions in participation when regular drug use is discontinued. The onset of withdrawal signs and symptoms may occur within minutes or after a few days when a physically dependent person abruptly stops consumption. Withdrawal can cause emotional, psychologic and/or physical distress, and with certain substances, can be so severe that it results in death (see Table 3-11).

Alcoholism is the most common drug abuse problem in the United States, affecting more than 15 million Americans, including the adolescent and aging populations. The frequency of binge drinking (defined as five or more drinks at a time for men or four or more drinks for women on an occasion during the past 30 days)95 among college students has increased dramatically in the last decade with an increase in the number of alcohol-related injuries, property damage, and disruption.95,210 Evolve Table 3-1 lists the incidence of substance use.

Tobacco-related deaths number more than 440,000 per year among U.S. adults and direct medical costs attributable to smoking total at least $75 billion per year and an estimated $82 billion in lost productivity.90 American Indian adults (18 years or older) have a much higher rate (32.7%) reported by the CDC.48 Epidemiologic data suggest that smoking among high school students peaked in the late 1990s and is now declining. Previously reported rates of 36% in 1997 dropped to 28.5% in 2001, went down to 20.9% in 2005,93 and then down to 18.1% in 2012. Smoking appears to be correlated with low income, persons with a GED or formal education of less than 12 years, military personnel, and specific groups such as Native Americans and Alaskan Natives. Men have only somewhat higher rates of smoking than women within the total U.S. population.300





Etiology and Pathogenesis

Dopamine, a neurotransmitter, plays a pivotal role in substance dependence by activating mesolimbic pathways (nucleus accumbens, amygdala, hippocampus, prefrontal cortex) in the brain that register feelings of arousal, reward, and satisfaction the so-called reward pathway.102 For people who become drug dependent, the pathway becomes more deeply ingrained with each use and becomes linked with cues evoking drug use, such as smells, location, paraphernalia, or certain companions. When a person who is substance dependent encounters a use-associated cue, a spontaneous and overwhelming desire for the substance occurs, triggered by a dopamine release in the brain. Stimulation of the mesolimbic dopamine reward pathway way may induce neuroplastic changes in the prefrontal-striatal networks, impairing impulse control, further augmenting the addictive behavior and increasing the likelihood of relapse (recidivism).98


Two neurotransmitters, GABA (inhibitory) and glutamate (excitatory) are implicated in addictive behavior. Various substances impact the availability of these neurotransmitters, explaining the psychotropic effects of certain classes of drugs. Alcohol increases GABA activity and decreases glutamate activity, resulting in sedative effects on the brain, leading to feelings of pleasure, calmness, or sleepiness. Sedatives increase GABA availability (sedative effects) while caffeine inhibits GABA and increases glutamate (stimulating effects) and phencyclidine (PCP) and other stimulants increase glutamate availability (stimulating effects).

Alcohol-Related Disorders

Alcohol use/abuse was initially thought to be a sign of poor morals. Currently, problems of alcohol use and intoxication are recognized as a medical and/or a mental health disorder. Research provides evidence of a genetic predisposition in alcohol and other substance-related disorders.398 Twin and adoption studies show that approximately 50% of individual variation in susceptibility to addiction is hereditary. Although the etiology is not well understood, it is thought that psychosocial or environmental stressors may be required in addition to a genetic predisposition to trigger active addiction.247 Stress, depression, peer pressure, anxiety, and mental illness, such as schizophrenia, PTSD, antisocial personality disorder, and borderline personality disorder, increase the risk of addiction.

Familial-related alcohol abuse tends to manifest differently. Early-age-onset substance use disorder involves multiple phenotypes (biochemical, physiologic, and psychologic) interacting with the environment beginning at conception. Alterations in biobehavioral phenotypes have been linked with substance use, first as difficult or abnormal temperament in infancy, progressing to conduct disorder in childhood and culminating in early adolescence substance abuse, becoming severe by young adulthood.482,526 Protein kinase C-epsilon (PKC-ε) has been implicated in both nicotine and alcohol addictions. Studies involving mice show that in the absence of PKC-ε, alcohol makes the GABA receptor system even more sensitive. Alternatively, PKC-ε may impact the reward system by signaling α(6)-containing nicotine receptors, reducing dopamine release in the nucleus accumbens (part of the brain’s pleasure center).271 Inhibiting this enzyme may remove the rewarding effects of alcohol.205



Table 3-11

Specific Effects of Substance Use, Intoxication, and Withdrawal



	Substance
	Behavioral or Psychological Impairments that Impact Activities and Participation in Social, Leisure or Occupational Roles
	Intoxication/Adverse Effects
	Signs and Symptoms of Withdrawal




	
Alcohol (wine, beer, liquor)
	
• Inappropriate sexual behavior

• Mood lability

• Impaired judgment


	
• Slurred speech

• In-coordination

• Unsteady gait

• Nystagmus

• Impaired attention

• Impaired memory

• Stupor or coma


	
• Hyperactive SNS∗

• Tachycardia

• Sweating

• Hand tremor

• Insomnia

• Nausea/vomiting

• Hallucinations

• Psychomotor agitation

• Anxiety

• Generalized tonic-clonic seizures





	
Caffeine (some soda pops, energy drinks, coffee, black tea, chocolate, some over-the-counter medications)
	
	
• Restlessness

• Irritability

• Nervousness

• Excitement

• Headache

• Insomnia

• Flushed

• Diuresis

• GI disturbance

• Muscle twitching, tension

• Rambling flow of thought/speech

• Tachycardia/arrhythmia

• Periods of inexhaustibility, sleep disturbances

• Psychomotor agitation

• Enhances pain perception


	
• Headache

• Marked fatigue or drowsiness

• Dysphoric mood, depressed mood, irritability

• Difficulty concentrating

• Flu-like symptoms, nausea, vomiting, muscle pain/stiffness





	
Cannabis marijuana (pot, weed), THC, hashish
	
• Impaired motor coordination

• Euphoria

• Anxiety

• Sensation of slowed time

• Relaxed inhibitions

• Impaired judgment

• Paranoia, social withdrawal


	
• Red sclera

• Increased appetite

• Dry mouth

• Tachycardia


	
• Irritability, anger or aggression

• Nervousness or anxiety

• Sleep difficulty

• Decreased appetite or weight loss

• Restlessness

• Depressed mood

• Sweating

• Chills

• Headache





	
Hallucinogens LSD, PCP, peyote, psilocybin (mushrooms, “schrooms,” “rooms”)
	
• Marked anxiety or depression

• Ideas of reference

• Paranoid ideation

• Impaired judgment


	
• Pupillary dilation

• Tachycardia

• Sweating

• Blurring of vision

• Tremors

• Incoordination


	
• Persisting perception disorder

• Continued signs/symptoms of intoxication





	
Inhalants (gasoline, nitrous oxide, nitrite gases, aerosols)
	
• Belligerent

• Assaultiveness

• Apathy

• Impaired judgment


	
• Dizziness

• Nystagmus

• Incoordination

• Slurred speech

• Unsteady gait

• Lethargy

• Depressed reflexes

• Psychomotor retardation

• Tremor

• Generalized muscle weakness

• Blurred vision or diplopia

• Stupor or coma

• Euphoria


	


	Table Continued
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	Substance
	Behavioral or Psychological Impairments that Impact Activities and Participation in Social, Leisure or Occupational Roles
	Intoxication/Adverse Effects
	Signs and Symptoms of Withdrawal




	
Opioids (morphine, Demerol, Dilaudid, Vicodin, codeine)
	
• Euphoria

• Psychomotor agitation/ retardation

• Impaired judgment


	Pupil constriction plus 1 or more:• Drowsiness or coma

• Slurred speech

• Impairment in attention or memory


	
• Dysphoric mood

• Nausea/vomiting

• Muscle aches

• Lacrimation or rhinorrhea

• Pupil dilation, piloerection, sweating

• Diarrhea

• Yawning

• Fever

• Insomnia





	
Sedatives/
Hypnotics Benzodiazepines (Xanax, Valium), barbiturates (Seconal), heroin
	
• Inappropriate sexual behavior

• Mood lability

• Impaired judgment


	
• Slurred speech

• Incoordination

• Unsteady gait

• Nystagmus

• Impairment in cognition (e.g., attention, memory)

• Stupor or coma

• Death (overdose)


	
• Autonomic hyperactivity (sweating, HR > 100)

• Hand tremor

• Insomnia

• Nausea or vomiting

• Hallucinations (visual, tactile, auditory)

• Psychomotor agitation

• Anxiety

• Grand mal seizures





	
Stimulants amphetamines (“speed”), cocaine (crack), methamphetamine, ecstasy
	
• Euphoria or affective blunting

• Hypervigilance

• Anxiety

• Tension

• Interpersonal sensitivity


	
• Tachycardia or bradycardia

• Pupillary dilation

• Elevated or lowered blood pressure

• Increased pulse rate

• Perspiration or chills

• Nausea or vomiting

• Weight loss

• Psychomotor agitation/hallucinations

• Muscle weakness,

• Respiratory depression

• Chest pain

• Arrhythmias

• Confusion

• Seizures

• Dyskinesias

• Dystonias

• Coma

• Death (overdose)


	
• Dysphoric

• Fatigue

• Vivid, unpleasant dreams

• Insomnia or hypersomnia

• Increased appetite

• Psychomotor retardation or agitation





	
Tobacco (cigarettes, cigars, chewing or spit tobacco, pipe tobacco)
	
	
• Increased risk of heart disease, respiratory disease, and many types of cancer

• Poor wound healing

• Back pain, spinal disk disease

• Osteoporosis


	
• Irritability, frustration or anger

• Anxiety

• Difficulty concentrating

• Increased appetite or weight gain

• Restlessness

• Depressed mood

• Insomnia
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Women feel the effects of alcohol sooner and more intensely than do men. Women produce substantially less of the gastric enzyme alcohol dehydrogenase, which breaks down ethanol in the stomach. As a result, women absorb 75% more alcohol into the bloodstream. Women (and older adults of either gender) have less water in their tissues than men of comparable height and build. Because alcohol is soluble in water, it tends to dissolve more slowly resulting in longer lasting intoxication after fewer drinks.

Caffeine-Related Disorders

Adenosine, among other functions is an inhibitory neurotransmitter. Caffeine acts as an adenosine receptor antagonist, binding with receptors on cell walls that normally respond to adenosine affecting sleep patterns, cognition, learning and memory.414 These effects are being examined relative to diseases such as Alzheimer and Parkinson diseases, among others. Functional MRI studies indicate that caffeine increases responses in the bilateral medial frontopolar cortex (BA 10) and the right anterior cingulate cortex (BA 32), brain structures associated with executive function and attention during working memory.176 Caffeine inhibits GABA and increases glutamate resulting in a stimulatory effect. Caffeine also decreases cerebral blood flow.

Cannabis-Related Disorders

Marijuana and other cannabis drugs are often considered a gateway drug. Cannabis use is often initiated experimentally in social situations and is perceived by many to be relatively harmless. The psychoactive compound in cannabis-related substances is Δ9-THC (Δ9-tetrahydrocannabinol). Although the mechanism of action of Δ9-THC is not fully understood, it does act as a cannabinoid (CB1) receptor agonist, impacting motor activity, pain, affective state, and appetite among other functions.385 Δ9-THC is stimulates the dopamine reward system via the CB1 receptors. Evidence indicates that the interaction of Δ9-THC with A2A adenosine receptors contributes to physical dependence, tolerance, and motivation in mice.461 The effects of cannabis derivatives usually last a few hours. As a result of a long half-life and the development of tolerance, less of the drug is needed to produce the same effects. The agent persists in the body as an active metabolite for as long as 8 days after use.

Hallucinogenic-Related Disorders

Users usually begin by experimenting with these drugs. The pathogenesis of hallucinogenic drugs is not well understood. There is preliminary evidence that the neurotransmitter, serotonin and/or postsynaptic serotonergic receptors are the site of action.366


Inhalant-Related Disorders

The number of possible inhalants makes it impossible to pinpoint a pathogenic action. Inhalants can alter brain chemistry and may induce lifelong damage to the nervous system. Some inhaled gases can replace oxygen in the lungs and result in Sudden Sniffing Death.


Opioid-Related Disorders

Opioids bind to specific opioid receptors in the central and peripheral nervous systems as well as to receptors in the gastrointestinal system. Opioid receptors are found in the substantia gelatinosa, periaqueductal gray, reticular formation, hypothalamus, thalamus, and the cortex. Binding with the opioid receptors principally blocks pain but results in multiple side effects, including a profound sense of euphoria. Opioids increase the amount of dopamine in the dopamine reward system (mesolimbic system).

Sedative-Related Disorders

The pathogenesis of sedatives is similar to alcohol. Sedatives increase the availability of the neurotransmitter, GABA, resulting in a generalized sedative effect on the brain.

Stimulant-Related Disorders

Stimulants increase the availability of the neurotransmitter, glutamate, in the brain resulting in excitation and increased activity. Many stimulants act similar to monoamine neurotransmitters (e.g., dopamine, norepinephrine), enhancing the influence of dopamine on the dopamine-reward system. Methamphetamine has toxic effects on dopamine axon terminals.

Tobacco-Related Disorders

Tobacco is one of the most addictive agents, with even greater development of dependence than cocaine and heroin. The active substance in tobacco products is nicotine, a mild stimulant. Brain imaging studies of addicted smokers suggest that nicotine leads to a rapid increase in dopamine levels, promoting further nicotine use.6 Persons who smoke have an increased risk of lung cancer, chronic obstructive pulmonary disease (emphysema), and bronchial conditions as the result of the tar in cigarette smoke. Carbon monoxide in the smoke increases the risk of cardiovascular disease. The presence of certain genes involved may predispose individuals to both alcohol dependence and habitual tobacco use.185



Clinical Manifestations

The clinical manifestations of substance use and addictive disorders can be found in Table 3-11. Additional substance-specific details are described below

Alcohol-Related Disorders

Individuals with alcohol-use disorder are likely to drink in one of three patterns: (1) regular binge drinking (e.g., college students on “Thursday Bar Night” or the weekend drinker), (2) consistent heavy drinking, or (3) occasional heavy binge drinking interspersed with periods of no drinking. Drowsiness, perceptual changes, and motor impairments (e.g., decreased balance, coordination, reaction and movement time) result in restricting participation in social/occupational/leisure roles. These impairments also lead to an increased incidence of MVAs (40% of all MVAs) and a large percentage of accidents that occur on the job.237 Drug seeking behaviors can further restrict participation and social behavior may revolve around either drinking or avoidance of drinking.

Alcoholism is extremely prevalent yet underdiagnosed among adults with symptomatic terminal cancer.28 Binge drinking (more than six drinks at a time for men or four drinks for women) has also been identified as a risk factor for all strokes.477 Alcohol withdrawal usually begins 3–36 hours after the last drink and may be accompanied by behavioral manifestations or physiologic complications such as electrolyte disorders, dehydration, polyneuropathy, or myopathy.145


Individuals with more advanced physiologic effects of chronic alcohol abuse may be impaired cognitively from Wernicke-Korsakoff syndrome. Wernicke-Korsakoff syndrome is a well-described syndrome of neurologic and cognitive problems that comprises both Wernicke encephalopathy and Korsakoff syndrome. When Wernicke encephalopathy is undiagnosed or inadequately treated, it can progress to Korsakoff syndrome (also known as Korsakoff dementia).491


Wernicke encephalopathy is an acute neuropsychiatric disorder caused by thiamine deficiency to the brain. Korsakoff syndrome is a consequence of chronic thiamine deficiency from malnutrition that often accompanies chronic alcohol abuse. Signs and symptoms of the neurotoxicity associated with Wernicke encephalopathy include impairment in memory formation and “confabulation” (making up information), gait ataxia (loss of coordination), ophthalmoplegia (eye paralysis), and confusion. The symptoms of Korsakoff alcohol neurotoxicity present as amnesia, blackouts, apathy (low or flat affect), and poor executive brain function (decision making, organization of thought, logic).221,288


Caffeine-Related Disorders

Caffeine is the most common behaviorally active drug that can result in physical dependence. The most common source of dietary caffeine is coffee, with average consumption around 200 mg/day; soda pop and energy drinks are a common and growing source. High daily doses of caffeine in excess of the equivalent of 5 cups of coffee may increase the chance of miscarriage or fetal growth retardation, although it is possible that some of this risk is a result of confounders such as cigarette smoking and alcohol use.251


Cannabis-Related Disorders

The intensity of these effects tends to be perceived as less pervasive than other classes of substances, for example, opioids and stimulants. Consequently, the impact of cannabis use on activities of daily living and on participation in social/occupational/leisure activities is of less consequence. Significant impact on function is correlated with long-term, frequent use and may lead to lethargy and lack of motivation.524 Marijuana has been used medically to treat nausea associated with chemotherapy and for persons with intractable pain. The use and regulation of marijuana for medicinal purposes is controversial.

Hallucinogenic-Related Disorders

These drugs result in an experience of an altered perception of the environment. Hallucinogens may be experienced positively but negative experiences (“a bad trip”) are not uncommon. Individuals often experiment with these drugs and then either quit or progress to other drugs.

Inhalant-Related Disorders

The variety of substances that may be inhaled is large—paint, gasoline, glue, nail polish, hair spray, lighter fluid, and more. Inhalants are more likely to be used by children and teens than any other groups.

Opioid-Related Disorders

This is a particularly addictive class of drugs. The person’s experience of opioids tends to be calming, relaxing, and antidepressive, resulting in a feeling of euphoria but also followed quickly by lethargy. Continued and increased use of opioids is often an attempt to avoid the signs and symptoms of withdrawal. Use of opioids often severely impacts activities and participation in occupational/leisure/social roles. Costs (social and financial) to maintain use of opioids is high. Consequently, the individual is more likely to turn to criminal activity to support the habit.

Sedative-Related Disorders

Similar to alcohol, drowsiness, perceptual changes and motor impairments (e.g., decreased balance, coordination, reaction and movement time) result in restricting participation in social/occupational/leisure roles. These impairments also lead to an increased incidence of MVAs. Drug seeking behaviors can further restrict participation and social behavior focuses on drug use.

Stimulant-Related Disorders

There are two patterns of use: (1) frequent, habitual use and (2) binge use. The half-life of these substances tends to be short, leading to frequent cravings to regain the heightened psychologic state. Irritability can be pronounced and interfere with interpersonal relationships. Use disorders may include prescription drugs that were initially legitimately prescribed or purely illicit drugs such as cocaine. Methamphetamine is also known as “speed” or “crystal” when it is swallowed or sniffed, “crank” when it is injected, and “ice” or “glass” when it is smoked. Addiction is often immediate with the first methamphetamine use—as opposed to a longer period of use required to become addicted to some of the other illicit drugs. Hyperthermia and convulsions can result in death.

Tobacco-Related Disorders

Nicotine addiction requires daily use of tobacco products to maintain nicotine levels in the brain, primarily to avoid withdrawal but also to modulate mood. Regular tobacco users exhibit altered levels of stress, arousal, and impulsivity.61 Nicotine dependence is the single most common psychiatric diagnosis in the United States. Substance abuse, major depression, and anxiety disorders are the most prevalent psychiatric comorbid conditions associated with nicotine dependence.

Smokeless (chew) tobacco can lead to nicotine addiction and long-term use can lead to health problems including periodontal disease. Chronic use of any tobacco products can lead to cancer and cerebrovascular and cardiovascular disease as long-term consequences. There is a known link between active smoking and cervical cancer; a similar association likely exists between passive smoke exposure and cervical carcinogenesis.503 The Surgeon General’s report on the consequences of involuntary exposure to tobacco smoke reports the following major conclusions84:

• Secondhand smoke causes premature death in children and adults who do not smoke.


• Children exposed to secondhand smoke are at an increased risk for sudden infant death syndrome, acute respiratory infections, ear problems, anxiety and depression,47 and more-severe asthma;


• Exposure of adults to secondhand smoke has immediate adverse effects on the cardiovascular system and causes coronary heart disease and lung cancer.


Driving and Substance Use/Intoxication

In addition to alcohol, marijuana and benzodiazepines impair driving performance. New users of opioid analgesics likely have impaired driving skills. Alcohol is the most common drug associated with fatally injured drivers, followed by marijuana, cocaine, benzodiazepines, and amphetamines.237 Combining alcohol with other drugs and the use of multiple drugs increase the overall risk for crashes.237



Medical Management

Diagnosis

Diagnosis of Substance Use and Addictive Disorders is made primarily through examination, particularly a thorough history, identification of the various signs and symptoms of substance use, intoxication, and withdrawal (see Table 3-11), and appropriate questionnaires. The DSM-518 delineates the criteria that must be met to diagnose the individual disorders. A thorough physical examination is also required to rule out medical conditions that may mimic substance use, to measure levels of substances in the body, and to identify comorbid medical conditions. In older adults, slowed response, hypersomnia, and increasing confusion are sometimes thought to relate to aging when actually they are symptoms of toxic drug levels. Signs and symptoms of withdrawal may not be readily diagnosed in older adults.


Prevention is the key to any successful substance abuse program. The American Medical Association has released guidelines recommending that all people older than age 60 years be screened and treated for substance abuse problems.

Treatment

Substance abuse can be characterized as a psychologic condition, a medical condition, or a combination of both. From a substance recovery perspective, a biopsychosocial approach is most common and effective. Interventions include education, counseling, CBT, behavior modification, and for many substances, pharmacologic help. Success depends on the individual’s desire to correct the problem and adherence with treatment regimens.

A mindfulness-based intervention called urge surging has been developed for calming, curbing, or extinguishing cravings. This behavioral approach relies on the idea that urges for addictive substances or activities rarely last very long and can be used to deal with the internal struggle that feeds cravings. This approach may not initially reduce urges but may change the response to such thoughts.71 More specific information about this technique is available online at: http://www.mindfulness.org.au/urge-surfing-relapse-prevention/.

Detoxification is required in many cases of substance use resulting in withdrawal symptoms. This may need to be an inpatient, medically controlled process to protect the individual.

Alcohol-Related Disorders

Treatment may occur in outpatient, intensive outpatient or inpatient settings. Treatment may be one-to-one or in a group setting. Twelve-step programs (e.g., AA, Celebrate Recovery), which combine a social and spiritual approach, seem to be effective for many.146 Other psychosocial approaches include cognitive behavior and motivational enhancement therapies. Pharmacologic interventions include SSRIs (e.g., sertraline),389a naltrexone and nalmefene, which block opioid receptors thus diminishing the pleasurable effects, in turn decreasing cravings,333a,421 and disulfiram (Antabuse), which causes nausea when alcohol is consumed.302 Detoxification may take 2 to 7 days depending on severity of use. Prevention of relapse is a key component of intervention.542


Cannabis-Related Disorders

There is a lack of evidence for the success of specific treatment regimens. As in other substance-related disorders a biopsychosocial approach may be most effective. Many users of cannabis quit of their own accord after a period of experimentation.

Hallucinogenic-Related Disorders

Most individuals use hallucinogenic drugs as a temporary experiment, often stopping after having a negative experience.

Opioid-Related Disorders

Tolerance to opioids develops quickly and withdrawal symptoms are difficult and can be fatal. Discontinuation of severe opioid use may take multiple days and often is done “cold-turkey” (all at once) in a medically supervised inpatient facility. Intensive outpatient therapy, including CBT, 12-step programs, and other psychosocial approaches, may be helpful. Pharmacologic interventions (e.g., naloxone, buprenorphine) are sometimes used in conjunction with psychologic and behavioral approaches.

Sedative-Related Disorders

Withdrawal from sedatives can be complicated by the kindling phenomenon. This is a neurologic condition in which withdrawal symptoms magnify with each subsequent withdrawal attempt and become very severe, including seizures.

Stimulant-Related Disorders

The pleasurable aspects of the “high” (euphoric feelings) make it difficult to be motivated to discontinue use. A multimodal approach is likely necessary, combining behavioral, psychologic, and pharmacologic interventions. Treatment is further complicated by the social nature of stimulant drugs.542


Tobacco-Related Disorders

Of the estimated 48 million adult smokers in the United States, approximately 16 million attempt to stop smoking cigarettes for at least 24 hours annually; another 2-3 million attempt to stop but cannot abstain for 24 hours. CBT and pharmacologic interventions for any tobacco addiction, including smokeless tobacco, increase the success rates.131 However, 1.2 million people stop smoking each year, often without the behavioral and pharmacologic aids. Pharmacologically assisted quit attempts per year jumped from 1–2 million to approximately 7 million, corresponding with the availability of nicotine gum and the nicotine patch as nonprescription products. Nonnicotine medications include antidepressants and drugs that interfere with nicotine receptors. Pharmacologic interventions double the success rates. All health care workers are encouraged to recommend smoking cessation to all clients while providing appropriate treatment referral and support.91,94,391 See further discussion of the role of physical therapists in smoking cessation in Special Implications following this section.


Prognosis

Substance abuse is associated with child and spousal abuse; sexually transmitted diseases, including HIV infection; teen pregnancy; school failure; motor vehicle crashes; mental health conditions; escalation of health care costs; low worker productivity; and homelessness. Individual characteristics, length and severity of use, and support networks all impact the prognosis.

Alcohol-Related Disorders

Treatment for alcohol abuse is a life-long process, either as an active alcoholic (currently drinking) or a recovering alcoholic (currently not drinking). The prognosis is good for those whom a biopsychosocial approach aligns with their values and personality. Chronic alcohol use/intoxication is correlated with increased incidence of liver damage, cognitive impairments, peripheral neuropathy, chronic pancreatitis, cardiomyopathy, and certain cancers (e.g., upper respiratory, gastrointestinal, breast, pancreatic).265,487,556 Excessive alcohol consumption kills approximately 75,000 people each year in the United States.498 Alcohol-related deaths outnumber deaths related to other drugs 4 to 1, and alcohol is a factor in more than half of all domestic violence and sexual assault cases.350


Pregnant women are advised to avoid alcohol because no safe level has been identified. Even as little as 1 drink per day has been shown to cause teratogenic effects (i.e., consequences of consuming harmful substances) in offspring. Drinking early in pregnancy and binge drinking are associated with the greatest risk. The most severe consequence associated with alcohol use during pregnancy is fetal alcohol syndrome. Research suggests that the destruction of millions of neurons in the developing human brain could explain the reduced brain mass and associated dysfunction.216


Cannabis-Related Disorders

Long-term use has been correlated with cognitive changes and decreased motivation. For some individuals, this is a gateway drug (i.e., first drug used that leads to the experimentation and use of other, often more potent, substances).

Hallucinogenic-Related Disorder

Long-term abuse of hallucinogenic drugs is not common. PCP, often manufactured in home laboratories, can result in brain impairments, even with minimal use. Persons high on PCPs can also experience rage, psychotic episodes and/or suicidal ideation.

Inhalant-Related Disorders

Use is often temporary; death can occur the first time an inhalant is used.

Opioid-Related Disorders

It is difficult to discontinue opioid use and craving for the effects of the drug is strong. Comorbid personality, adjustment or psychotic conditions, as in cocaine use, complicate an individual’s ability to successfully recover from opioid use.278 Overdose and death from heroin intoxication is of particular concern. The prognosis for recovery from opioid use is more positive for those who use the drugs recreationally, that is, less consistently.

Stimulant-Related Disorders

Successful treatment is difficult to achieve because of the highly addictive nature of these drugs and frequent cravings.3 There is a high rate of relapse/recidivism. Recovery is more difficult for individuals who have been diagnosed with a MDD or with alcohol and drug dependency. These individuals who are dual diagnosed are using stimulants to self-medicate, making successful treatment more difficult.278


Tobacco-Related Disorders

The use of tobacco products continues to be the single most preventable cause of disease and death in the United States. Smoking results in more deaths each year in the United States than AIDS, alcohol, cocaine, heroin, homicide, suicide, motor vehicle crashes, and fires combined.

Smoking harms nearly every organ of the body, damaging the smoker’s overall health even when it does not cause a specific illness.85 Smoking has been linked conclusively to acute myeloid leukemia and cancers of the cervix, kidney, pancreas, and stomach. Smoking is known to cause elevated blood pressure, pneumonia, abdominal aortic aneurysm, cataracts, and periodontitis. Smokers are at an increased risk of developing diabetes, heart disease,156 major depression,249 and suicide.74 Smokers may be at increased risk of low back pain7 as nicotine has been linked with accelerated disk degeneration.

Smoking impairs the normal processes of fibroblasts. In the lung, smoking slows fibroblast proliferation and makes fibroblasts less mobile, leading to slower repair of injured lung tissue.341 Smoking also has a well-known negative effect on wound healing, bone graft incorporation, and pain reduction.197 These last three effects are particularly important to some aspects of physical therapy practice. Smoking impairs the normal processes of fibroblasts. In the lung, smoking slows fibroblast proliferation and makes fibroblasts less mobile, leading to slower repair of injured lung tissue.341



SPECIAL IMPLICATIONS FOR THE THERAPIST 3-12

Substance Use and Addictive Disorders

Primary intervention or care for the chemically dependent person is essential. However, the realistic picture is more often one of a person who has a pattern of substance abuse and either denies the problem or admits failure in the past. For example, people who smoke or chew tobacco and have repeatedly tried to quit most commonly admit failure. Failure to stop or correct unhealthy habits when the person desires to do so often indicates that (1) the underlying need associated with the destructive behavior has not been addressed or (2) the person may need more equipping or support to attain and maintain the desired correction.

Many people who seek medical attention for seemingly unrelated conditions fail to disclose their use of alcohol or other drugs. Behavioral research shows that most excessive drinkers (79%) are insured and even have contact with health care professionals. Low screening rates among excessive drinkers may be more a matter of missed screening opportunities (i.e., failure of the health care professional to conduct a comprehensive screening examination).

As part of the assessment process, therapists using a systems approach can screen for the presence of chemical substances by asking about the use of prescribed drugs, nonprescription drugs, and self-prescribed drugs such as nicotine, caffeine, and alcohol or other drugs. Therapists must be alert to alcohol and other drug use and abuse. Recognition of the problem is crucial to successful patient/client management. Because physical therapists generally spend more time with patients/clients than many other health professionals, they may be the ones best able to recognize substance abuse that would be hidden from those who spend less time with the client or who do not have the skills to recognize impairments of the cognitive or motor systems.

It may be helpful to assess the behavioral impact of substance abuse by asking one or more of the following questions:

• When is it that you feel you need these substances?


• How do these activities help you?


• Are you concerned about your dependence?


• Do you have a pattern of cutting back or stopping the use of alcohol, cigarettes/tobacco, sleeping aids, or other substance but then restarting it?


• Have you been concerned or has anyone around you raised concern about your use of these substances?


An appropriate final question may be “Because it is important to the results of your treatment, do you take (use) any drugs or substances that you have not told me about yet?”

The National Council on Alcoholism and Drug Dependence (http://www.ncadd.org or (800) NCA-CALL) has a self-test available for assessing the signs of alcoholism. If the client reports the use of substances, the therapist may want to ask whether the person has discussed this with his or her physician or other health care personnel. Encourage the client to seek medical attention, or inform the individual that this will be addressed as a medical problem in your communication with the physician.

The physical therapist can take the approach that this situation is no different from a case of undiagnosed or untreated angina, high blood pressure, cataracts, or other health problem that can be treated. The client’s health is impaired by the use and abuse of substances, and therapy will not be effective as long as the person is under the influence of chemicals.

In the acute care setting, it is estimated that one in five patients suffers from an alcohol use disorder (abuse or dependence)384 and may be at risk for the adverse effects of alcohol withdrawal, a potentially life-threatening condition. Signs and symptoms of alcohol withdrawal syndrome, such as hand tremors, headaches, palpitations, diaphoresis, anxiety, insomnia, motor hyperactivity, nausea or vomiting, and transient hallucinations or illusions, can be easy to miss or attribute to adverse effects of medications.109,136,519


With all inpatients, especially including the spinal cord injury and TBI population, the therapist must be alert to any suspicious signs or symptoms of substance abuse (see Table 3-11). More than half of all people with spinal cord injury or TBI incurred their disabilities while under the influence of drugs or alcohol; some studies report as much as 80%. It is estimated that two-thirds of people with disabilities who abuse drugs and/or alcohol did so before their injury, and many turn to substance use afterward to cope with life changes caused by the disability. Medical professionals should also be observant for excessive sleeping and unusual symptoms, such as muscular inflammation and myopathies, which can occur with the use of street drugs.

The Clinical Institute Withdrawal of Alcohol Scale (CIWA)473 is an assessment tool used to monitor alcohol withdrawal symptoms. Although it is used primarily to determine the need for medication, it can provide the therapist with an indication of stability level when determining patient safety before initiating physical therapy. The assessment requires about 5 minutes to administer and is available online with no copyright restrictions. A CIWA score greater than zero suggests the individual is still detoxing, and therefore will still need some time. If the score equals zero, then physical therapy intervention may be appropriate to address any residual impairments.

Substance abuse can impair or slow the rehabilitation process, especially delaying wound healing. The client using any substances discussed in this section should be encouraged to reduce (eliminate if possible) intake of these chemicals during the rehabilitation process. Not only will the healing process accelerate but levels of perceived pain can also be reduced when these substances are eliminated. Of course, as with any addiction, this type of approach has a limited appeal and limited success. And individuals with more advanced physiologic effects of chronic alcohol abuse impaired cognitively from Wernicke encephalopathy and/or Korsakoff syndrome are often unable to shift their thinking from apathy to motivation.

Interaction of Alcohol with Prescription and Nonprescription Drugs

The therapist should be aware of potential hazards of treating anyone who appears to have been consuming alcohol before coming to the treatment session. Physical therapists must know about all drugs clients are taking on a regular basis.

If the physical therapist suspects the client may be consuming alcohol in excessive amounts, remember that certain medications, both prescribed and nonprescription have the potential for adverse reactions when taken with alcohol. Many of these adverse interactions can have a serious, negative impact on the physical therapy plan of care. Many medications, both prescription and nonprescription, contain significant percentages of alcohol. Some of the medications physical therapy clients may be taking (and their interaction with alcohol) are listed in Box 3-16.510


Tobacco

Tobacco use can be associated with several negative outcomes. For example, smoking may exacerbate circulatory problems leading to foot amputation in people with diabetes. This population generally has a lower oxygen supply to the lower extremities because they are subject to advanced atherosclerosis. Because good oxygen supply is required for wound healing in soft tissue, it is imperative that people with a history of diabetes and smoking, now presenting with pressure ulcers or other foot complications, receive adequate arterial blood supply to the lower extremities (see Chapters 10 and 11).

The detrimental effects of cigarette smoking on wound healing, ability to cope with pain, and peripheral circulation are well documented. Heavy smoking is commonly associated with chronic alcohol abuse, and both addictions have a negative influence on bone formation, probably the result of defective osteoblastosis. Women who smoke are at significantly higher risk of developing osteoporosis late in life and subsequent bone fractures compared with nonsmokers (see “Special Implications for the Therapist: Osteoporosis” in Chapter 24).

The relationship between smoking and pain has also been documented, including an association with the incidence and prevalence of back pain in all ages. A link between smoking and back pain in occupations requiring physical exertion was also established possibly as a result of smoking-related reduced-oxygen perfusion and malnutrition of tissues in or around the spine, causing these tissues to respond inefficiently to mechanical stresses.140 Study findings may have implications for targeting at-risk groups for back care education or intervention programs.

The effects of tobacco use (see Table 3-11) have a direct impact on the client’s ability to exercise and must be considered when starting a treatment intervention or exercise program. Smokers are more likely than nonsmokers to suffer fractures, sprains, and other physical injuries even at an early age; these detrimental effects of smoking on injuries appear to persist at least several weeks after cessation of smoking.




Box 3-16 INTERACTION OF ALCOHOL WITH PRESCRIPTION AND NONPRESCRIPTION DRUGS

Many medications, both prescription and nonprescription, have the potential for adverse reactions when taken with alcohol. Age is an additional risk factor as older adults are more likely to mix alcohol and other drugs.

Some of the more common medications physical therapy clients may be taking (and their interaction with alcohol) are presented here. With many new drugs developed each year, it is difficult to make sure such a list of this type is always current. Individuals can and should always consult with their physician or pharmacist for any specific medications prescribed.


Analgesics (e.g., aspirin [Percodan], acetaminophen [Darvocet, Datril, Tylenol] propoxyphene [Darvon]):

• May result in increased alcohol intoxication, excessive sedation, stomach and intestinal bleeding, also increased susceptibility to liver damage from acetaminophen. Affected individuals may fall asleep during treatment or have balance problems as a result of the apparent increased intoxication.


• Aspirin may increase the bioavailability of alcohol, increasing the effects of the alcohol. Chronic alcoholic ingestion activates enzymes that transform acetaminophen into liver-damaging chemicals. Even small amounts of acetaminophen with varying amounts of alcohol can have this harmful effect.



Antianxiety (e.g., benzodiazepines):

• Benzodiazepines are often used to treat anxiety and insomnia. The sedative effect of these medications is enhanced by alcohol ingestion. Severe drowsiness can result in household and MVAs. Older adults often have an increased response to these drugs and can experience impaired driving ability, breathing difficulties, and depressed cardiac function.



Antibiotics (e.g., furazolidone [Furoxone], griseofulvin [Grisactin], metronidazole [Flagyl], quinacrine [Atabrine]):

• The client may experience nausea, headache, possible convulsions, or respiratory paralysis. Some of these medications are rendered less effective by chronic alcohol use.


• The availability of antitubercular drugs such as isoniazid and rifampin used together to treat tuberculosis is decreased with alcohol consumption. The effectiveness of the medication is reduced. Older adults and homeless alcoholics are especially at risk for both tuberculosis and chronic use of alcohol.



Anticoagulants (e.g., warfarin [Coumadin], heparin):

• Acute alcohol consumption enhances anticoagulation, increasing the person’s risk for life-threatening hemorrhages. The therapist must be alert to the effects of increased anticoagulation, such easy bruising, bleeding from any opening, and joint bleeds. Physical therapy interventions, such as soft-tissue mobilization, can result in more hemorrhage or bruising, and excessive bleeding may occur with sharp debridement.



Antidepressants (e.g., amitriptyline, doxepin, sertraline [Zoloft], paroxetine [Paxil], mirtazapine [Remeron], citalopram [Celexa], bupropion [Wellbutrin]):

• There are many commonly used psychiatric drugs affected by the ingestion of alcohol. Metabolism of these drugs is generally (but not always) delayed by alcohol. Alcohol increases the sedative effects of tricyclic antidepressants.


• Tyramine, a chemical found in some beers and wine interacts with some antidepressants (e.g., monoamine oxidase inhibitors) to cause dangerously elevated blood pressure.


• The combination of alcohol and amitriptyline results in a marked increase in body sway. The interaction between alcohol and antidepressants also is noted for adverse effects on psychomotor skills. The combination of alcohol and psychiatric drugs is often reported as a cause of death in accidental or nonaccidental (suicide) deaths.



Antidiabetics (e.g., metformin [Glucophage], tolbutamide [Orinase]):

• When oral hypoglycemic drugs used to help lower blood sugar levels are taken concurrent with alcohol consumption, increased antidiabetic effect or excessive low blood sugars may occur. Acute alcohol consumption prolongs, and chronic alcohol use decreases, the availability of Orinase. Alcohol also interacts with some oral hypoglycemics causing nausea and headache.


• The individual whose plan of care includes more vigorous physical activity may experience problems related to low blood sugar.



Antihistamines (e.g., all nonprescription asthma, hay fever, and cold remedies and nasal decongestants; acetaminophen [Actifed, Benadryl], carbinoxamine [Dimetane], dimenhydrinate [Dramamine], orphenadrine [Norflex], hydroxyzine [Vistaril]):

• When taken concurrent with alcohol consumption, the individual may experience increased interference with the central nervous system, increased sedation, reduced alertness, dizziness, or increased danger when operating machinery or autos, thus resulting in potential difficulties during an intervention session requiring alertness or fine motor skill.



Antihypertensives (e.g., methyldopa [Aldomet], chlorothiazide [Diuril], propranolol [Inderal], furosemide [Lasix], reserpine [Serpasil]):

• When taken concurrently with alcohol, increased blood pressure, orthostatic hypotension, or lowered effectiveness of some of these medications may occur. The client whose plan of care includes more vigorous physical activity may readily experience problems normally associated with uncontrolled hypertension, or lose consciousness while standing.



Antipsychotics (e.g., chlorpromazine [Thorazine]):

• Drugs used to diminish psychotic symptoms such as delusions and hallucinations can cause breathing problems, impaired, coordination, and liver damage when combined with alcohol.



Antispasmodics/Muscle Relaxants (e.g., cyclobenzaprine [Flexeril], diazepam [Valium], methocarbamol [Robaxin]):

• When taken concurrently with alcohol, muscle relaxants can cause increased drowsiness, blurred vision, rapid pulse, excessive sedation, or mental confusion. Physical therapy interventions that require alertness and cooperation on the part of the patient or client may be compromised.



Cardiovascular (e.g., nitroglycerin for angina and many antihypertension medications):

• Alcohol consumption with many of the medications prescribed to treat cardiac and vascular problems can cause orthostatic hypotension accompanied by dizziness and fainting. Chronic alcohol use decreased the availability of some drugs (e.g., propranolol [Inderal]) used to treat high blood pressure. Monitoring vital signs is important.



Narcotic Pain Relievers (e.g., meperidine [Demerol], propoxyphene [Darvon], morphine and morphine derivatives, codeine, oxycodone [OxyContin]):

• When taken concurrent with alcohol consumption, dangerous depression of autonomic nervous system, increased intoxication, or excessive sedation may occur. Use of thermal agents may be contraindicated because of the potential for enhanced anesthetic effects of alcohol and excessive sedation.


• Coingestion of alcohol and long-acting opioids for chronic pain relief can accelerate release of the extended release capsules. This effect is called dose dumping and has resulted in removal of some drugs from the market. Serious side effects, such as respiratory depression, coma, and even death, have been reported and remain potential problems when alcohol is combined with other slow-release morphine-based opioids.





Sources: DiPiro JT, Talbert RL, Yee GC, et al, editors: Pharmacotherapy. A pathophysiologic approach, ed 8, New York, 2011, McGraw Hill; Brunton LL, Chabner BA, Knollmann BC, editors: Goodman & Gilman’s the pharmacological basis of therapeutics, ed 12, New York, 2011, McGraw Hill; Micromedex Healthcare Series [Internet database]. Greenwood Village, CO, Thomson Reuters (Healthcare), updated periodically.


From Drug Facts and Comparisons. Facts & comparisons eAnswers [online], 2012. Available from Wolters Kluwer Health, Inc.






All of the adverse effects of tobacco need to be considered and discussed with women who are pregnant. Many lifestyle improvements occur when a woman and her family are expecting a child. Taking the time to educate your prenatal clients about the negative effects of smoking on fetal development, pain tolerance in labor/delivery, healing postpartum, and potential harm to her own body and family can have a significant positive impact.553


In addition to the overall effects of nicotine, inhaled nicotine has additional pulmonary effects. The combination of smoking and coffee ingestion raises the blood pressure of hypertensive clients about 15/33 mm Hg for as long as 2 hours,159 requiring careful monitoring of vital signs during exercise.

Smoking Cessation

The tobacco industry is actively promoting product substitution (cigars, pipe smoking) and use as an alternative to complete cessation. The fact remains that cardiopulmonary function is compromised by these alternate sources of tobacco and life-years lost have been estimated at 5 years compared with cigarette smokers 7 years.416 A clear need to increase the frequency of smoking cessation advice and counseling on the part of all health care providers for all tobacco users is evident.

Health care providers should offer culturally appropriate or tailored interventions for racial/ethnic populations as it has been reported that receiving advice to quit for racial/ethnic groups may be influenced by social or cultural factors. For example, among older Hispanic and Asian-American adults, language barriers may affect the lower rates of receiving advice to quit or in understanding the advice. To aid in counseling all individuals regarding smoking cessation, the APTA endorsed the Agency for Healthcare Policy and Research’s Clinical Practice Smoking Cessation Guideline. This has been superseded by an updated Tobacco Cessation Guideline released by the Public Health Service and available at http://www.surgeongeneral.gov/tobacco/treating_tobacco_use08.pdf. The guidelines recommend that every client who smokes or uses tobacco products should be advised on the known dangers of tobacco use and increased success of smoking cessation programs.

The therapist is often in a unique position as the health care professional that the client feels most comfortable with and able to trust for supportive education. Unequivocally, quitting smoking reduces the risk of cancer, cardiovascular disease, and pulmonary disease caused by continued smoking.123,391 Brief advice (as little as 5 minutes) has been shown to have a positive impact on attempts to quit and actual cessation.554 Explaining some of the immediate and long-term benefits of smoking cessation may be helpful (Table 3-12), as well as discussing the effects of tobacco on the integumentary, musculoskeletal, and neuromuscular systems as outlined by Pigmataro.391 Younger people benefit the most, but even those who are age 65 years or older can add years to their life by quitting.485 A Youth Tobacco Cessation Guideline96 and Role of the Physical Therapist in Smoking Cessation391 have also been published to help guide physical therapists in this type of counseling.


Table 3-12

Benefits of Smoking Cessation



	Time Since Last Cigarette
	Benefit




	20 min
	Vital signs return to person’s baseline normal level (blood pressure, pulse, temperature)



	8 h
	Oxygen levels increase; carbon monoxide levels decrease



	1 day
	Risk of myocardial infarction (heart attack) decreases



	2 days
	Increased ability to smell and taste; nerve endings begin repair



	2 wk to 3 mo
	Improve circulation and lung function; reduces shortness of breath, improved exercise capacity



	1-9 mo
	Cilia in lungs regenerate improving movement of secretions; reduced coughing and sinus congestion; decreased fatigue and increased energy levels



	1 y
	Risk of coronary heart disease reduced to one-half that of a smoker



	5 y
	Risk of lung cancer reduced by 50%; reduced risk of cerebrovascular accident (stroke); risk of oropharyngeal cancer (mouth, throat) reduced to one-half that of a smoker



	10 y
	Lung cancer death rate corresponds to nonsmoker’s rate; risk of other tobacco-related cancers reduced



	15 y
	Risk of coronary heart disease equals that of a nonsmoker





Data from American Cancer Society, 2013 (http://www.cancer.org/).




Whenever possible, clients who smoke should be encouraged to stop smoking or at least reduce tobacco use before surgery and when recovering from wounds, pressure ulcers, or injuries resulting from trauma (including surgery) or disease. The National Cancer Institute (800-4-CANCER) provides educational materials for health professionals that contain practical steps toward stopping smoking.

Smokers trying to quit may benefit from a medication approved by the Food and Drug Administration (FDA), either nicotine replacement therapy (gum, inhaler, nasal spray, or patch) or a nonnicotine pharmacologic aid (e.g., bupropion). The goal is to wean off of tobacco products and then to decrease and cease the use of pharmacologic aids. The American Cancer Society Quit For Life program can be reached by calling 866-784-8454.

Injection Drug Use

Injection drug use is associated with a high rate of skin and soft-tissue infections from the use of unsterile intravenous and subcutaneous injection (skin popping). This factor, combined with the presence of pathogenic microorganisms on the skin, results in a wide range of clinical problems from simple cellulitis and abscess to life-threatening necrotizing fasciitis and septic thrombophlebitis.


The clinical appearance of the skin is often atypical and subtle because of longstanding damage to the skin and to venous and lymphatic systems, resulting in underlying lymphedema, hyperpigmentation, scarring, and regional lymphadenopathy. The therapist may observe redness, warmth, and tenderness of inguinal or axillary lymph nodes. Skin ulcers resulting from skin popping consisting of low-grade foreign-body granulomatous inflammation and necrosis are common and easily become superinfected (coinfected with more than one virus at a time), requiring local wound care, occasionally requiring skin grafting.

Impaired Professionals

Substance (especially alcohol) abuse can be a real problem among our own profession at all levels including students, clinicians, researchers, educators, and administrators. Physical therapists should be able to recognize and deal with their colleagues who are abusing alcohol and other drugs. The following APTA position statement is directed toward the impaired professional14:


The American Physical Therapy Association (APTA) recognizes the responsibility of the profession to meet the physical therapy needs of society; to promote the well-being of physical therapists, physical therapist assistants, and students; to uphold the ethical and legal responsibilities of the profession; and to follow the guidelines put forth in the APTA Board of Directors’ document Peer Assistance/Impaired Provider Program. Physical therapists, physical therapist assistants, and students shall address the problems associated with alcohol and substance abuse within the profession.

APTA recognizes that alcoholism and other chemical dependencies are treatable diseases. Therefore, it is the duty of the physical therapist, the physical therapist assistant, and students to help themselves and their colleagues acknowledge that health and professional roles are adversely affected by these impairments.

Additionally, APTA believes that appropriate treatment should continue to be available for impaired physical therapy practitioners and their family members to facilitate re-entry of practitioners into the profession as accountable and reliable professionals. Reentry should occur when the well-being of the physical therapy practitioner and the patient/client are assured.

The practitioner’s entry into the recovery process should be confidential and should be instituted in a nonpunitive manner. APTA seeks to create a supportive environment for impaired physical therapy practitioners in their recovery and thereby enhance the well-being of its members and the profession. APTA encourages chapters to advocate for the establishment of non-punitive programs for impaired practitioners.








A THERAPIST’S THOUGHTS∗


Alcohol Withdrawal and Detoxification

Alcohol abuse is encountered in the acute care setting overtly and in more subtle ways. It is likely we will see more in combination with addiction to pills as the Baby Boom generation ages. Although physical therapy intervention is not advocated as a direct treatment when alcohol abuse is the primary problem, associated comorbidities, such as fractures, head trauma from falls, and chronic neurologic impairments, may need to be addressed. Often, these individuals are impulsive, unsteady, and unsafe when hospitalized and physical therapy receives a consult.

We have an in-patient detoxification unit and a very-well-established community rehabilitation program for alcoholics and addicts. The elderly alcoholics I see often suffer from alcoholic neuropathy or severe memory impairments secondary to Wernicke-Korsakoff syndrome (previously described in “Clinical Manifestations”). These individuals and their family members may benefit from education on how to accommodate to those impairments and may need an assistive device.

Some individuals have severe neurologic impairments from chronic addiction, so I may need to work on a safe plan for discharge. The plan may be for discharge to a shelter, which may not be the best option for them at the time.

Most of our inpatient rehabilitation programs won’t take them because they don’t have a “rehab” diagnosis, the programs don’t want to deal with the addiction part of the person’s rehab needs, or the programs are not equipped to do so. Sometimes I lobby for a day or two of “two hots and a cot,” some good nutrition and rest. Then we work in physical therapy on some safety strategies and education, get them an assistive device, and off they go—hopefully detoxed and steadier.

I suggest that physical therapists meet addictions head on and explain to our patients/clients what neurologic problems can develop as a result of chronic addiction. They may nod and smile, and they may have heard it all before, but we do it with smokers, so why not these folk? Sometimes they need to be confronted with how they are being affected physically.

Safe is a tough word these days. Everyone in the hospital wants me to say a patient is “safe for discharge,” but unsafe is not a reason in itself to stay in the hospital, which seems ironic to me. Often after detox, they are good to go, steady, and on their feet again. We really aren’t needed to see them at that point if the impairments have cleared up. I have seen some very interesting neurologic impairments in individuals who abuse alcohol chronically and 2 days later—boom—all cleared up without physical therapy intervention.

The health care professional is cautioned against actively or passively encouraging the use of substances out of an attempt to normalize socialization or out of a sense of compassion or pity. This concept is termed entitlement and may take the form of endorsement, subtle agreement with the use of substances, or even active participation with the client (e.g., going out for a few drinks together, providing marijuana and getting “stoned” together).

The concept of moderation is acceptable for some people but for anyone with a past history or current use of substances, the best advice health care professionals can offer is to avoid all substances at all times. The risk of dangerous interactions with medications or further injury from the effects of these chemicals is too great to offer anything but abstinence as an acceptable treatment goal. Considering the predisposing conditions and needs of the client, it is the position of the health care professional to offer, train, and support the individual toward integration of healthy options.553





∗ Katesel Strimbeck, PT, MS.









Neurocognitive Disorders

Delirium

Overview

Delirium is a cluster of signs and symptoms rather than a specific disorder or disease. Delirium is an acute change in attention and in orientation to the environment that occurs suddenly, usually within hours to a few days.18 Symptoms fluctuate throughout the day and tend to worsen late in the day (nocturnal delirium) or “sundowner’s syndrome.” Delirium can elicit fear and distressed emotions (e.g., fear, anxiety) in the client as well as the client’s caregivers.304 Older adults are at greater risk for delirium; 30% to 70% experienced delirium during a single hospital stay 157,314 Delirium associated with mechanical ventilation results in longer hospital stays and is correlated with significantly increased health care costs.327


Etiology and Pathogenesis

Delirium is a secondary complication of a wide variety of conditions, including serious medical illness, surgery, high fever, head trauma, medications (alone or interaction effects), organ failure (e.g., lung or liver), drug/substance withdrawal, mechanical ventilation, and treatment in a critical care unit, among others.97,157,289 Exact mechanisms leading to delirium are not known but it is recognized as a global cerebral impairment without primary structural brain disease.97 The impairment may be a global decrease in brain metabolism with impacts levels of neurotransmitters. Another theory is that high levels cortisol may impair brain function.

Delirium is a frequent complication of mechanical ventilation and admission to a critical unit. Contributing factors include a serious medical condition, immobilization, often complicated with restraints, bladder catheters, sleep deprivation, and loss of the circadian rhythm because of continuous light, noise and activity, and sensory overload characteristic of a critical care unit.312,327


Clinical Manifestations

Individuals experiencing delirium appear extremely confused and have poor attention as well as poor orientation to their environment. Attention impairments include inability to maintain or shift focus, distractibility, and poor short-term memory. Other impairments include difficulty with language (receptive speech, rambling or nonpurposeful speech, reading, writing and word-finding difficulties), disorientation (place, time and person), or hallucinations (visual are the most frequent).


Medical Management

Diagnosis

Diagnosis of delirium is made per the criteria listed in the DSM-5.23 Examination and evaluation of a client with delirium focuses on identifying the underlying cause and ruling out life-threatening and other psychotic conditions. Comorbid conditions include cancer, malnutrition, dementia, major surgery, and polypharmacology.157 Delirium in the intensive care or critical unit is considered a serious, yet underdiagnosed condition.138


Treatment

Treatment of the underlying condition(s) and modification of contributing factor is the primary intervention for delirium. Factors to be addressed include adequate nutrition and hydration, pain management, minimize use of restraint, maintain the day–night cycle, and avoid overstimulation.157 Sedatives (e.g., diazepam [Valium] or lorazepam [Ativan]) or antipsychotics, (e.g., haloperidol [Haldol], olanzapine [Zyprexa], risperidone [Risperdal]) may be required if the client is at risk of injuring him-/herself or others.397


There is growing evidence that using a holistic intervention that includes periodic interruption of sedation combined with early mobilization by physical therapists for mechanically ventilated clients results in fewer impairments and activity limitations, and better participation in social/occupational roles postdischarge, in addition to decreasing the cost of care.72,259,327,445


Prognosis

Delirium is a temporary disorder that usually dissipates when the underlying conditions and factors are resolved. While the client has delirium, the symptoms may ebb and flow during the day, gradually becoming less prominent. Delirium may prolong critical care unit and overall hospital stay and cost; subacute or home care may be required to enable the transition to home.157,327 Delirium, especially when it is persistent, results in poorer medical outcomes and increased morbidity.



Personality Disorders

Overview and Incidence

A personality disorder is a fixed and maladaptive interpersonal style that causes significant restriction of social and/or occupational roles. Personality disorders include both a disordered personality (self and interpersonal) and pathologic personality traits. Personality disorders are distinct and separate from personality types. Some personality types may not blend well together and therefore create conflicts, but personality disorders do not blend with anything.

Individuals with personality disorders are unable to respond to various people and situations according to the demands of the moment but rather tend to respond in the same way, lacking the social, interpersonal, and life problem-solving tools that allow optimal flexibility in hectic or changing situations.

The proposed DSM-525 may reduce the number of personality disorders to likely to include: Borderline Personality Disorder (BPD), Obsessive-Compulsive Personality Disorder (OCPD), Avoidant Personality Disorder, Schizotypal Personality Disorder, Antisocial Personality Disorder (APD), and Narcissistic Personality Disorder (NPD).

Clinical Manifestations

Persons with BPD are known for a pervasive instability of identity, interpersonal relationships, and mood. They can be supportive and inviting one minute and vicious and attacking the next. They tend to be impulsive and reckless. Symptoms of BPD are varied and usually manifest in adolescence or early adulthood interfering with most (if not all) skills necessary for functional relationships.

Persons with OCPD identify their sense of worth through their work, are often perfectionists, and are rigid in their view of how things should be done. Persons with avoidant personality disorder have low self-esteem, are uncomfortable in social situations, overly sensitive to perceived criticism, and avoid interpersonal relationship for fear of rejection. A person with schizotypal personality disorder has difficulty with interpersonal relationships (e.g., lack of empathy) as well as exhibiting odd personality characteristics that interfere with relationships (e.g., odd beliefs, behaviors, thought processes, aversion to social contacts). APD (antisocial personality disorder) is characterized by a focus on self and personal gratification, lack of empathy, behaviors that include those that are hostile, deceitful, impulsive, and aggressive, and an absence of remorse for these behaviors. A person with NPD has grandiose behavior, being critical in the evaluation of others, and a lack of empathy. This person may have an exaggerated sense of self-importance, demanding special treatment with a sense of entitlement.

The 12-month prevalence of any personality disorder is 9.1% of the population. BPD occurs in 1.6% of the adult population, APD in 5.2%, and antisocial in 1.0% of the adult population.183,275 BPD and OCPD are more common in women, whereas NPD and APD are more common in men.

Etiology and Pathogenesis

The etiology of the personality disorders is not well understood. Many of the personality disorders are thought to be learned behaviors in response to dysfunctional family relationships and/or childhood trauma, including sexual and physical abuse, particularly in BPD,431 NPD, and avoidant personality disorder. BPD is the result of type A and type B traumas (discussed earlier in this chapter, “Effects of Trauma on Brain Development”), especially when occurring in childhood; 80% of physically and sexually abused victims demonstrate borderline personality symptoms.

A new model of BPD316 presents this disorder as a result of dissociation and a lack of sense of self involving developmental, neurobiological, and behavioral factors. The Meares model emphasizes failure of synthesis among the elements of psychic life and points to the need for both personal and social development, integration of unconscious traumatic memory, affect regulation, and restoration of the self.316


There is some evidence that NPD may be found more often in older individuals, men, and in individualistic societies.154 Genetics may be a factor in BPD283 and APD.516 Biologic factors have also been implicated in various personality disorders. Persons with BPD often have cognitive-perceptual impairments suggesting a central nervous system component. OCPD may have similar central nervous system involvement as OCD, and some consider it to be a mild form of OCD—perhaps part of a continuum, rather than a distinct disorder.149 Structural brain changes have been recorded in persons with APD, including decreased gray matter in the prefrontal cortex and the right superior temporal gyrus and decreased size of the amygdale and hippocampus.530,549


Medical Management

Diagnosis

Psychiatrists, other physicians, psychologists, or trained counselors/licensed social workers can make the diagnosis. They rely on history and clinical presentation, particularly focusing on disordered personality traits involving the self and/or interactions and specific pathologic personality traits. Observed traits and behaviors are evaluated by the criteria established by the American Psychiatric Association.

Treatment305


Medical management of personality disorders requires a collaborative alliance between the health care provider and the client that makes restoration of function (rather than elimination of symptoms) the goal of treatment. Accordingly, the treatment approach may vary depending on the clinical presentation and client profile, and may require periodic inpatient treatment. Psychotherapeutic approaches are the primary interventions for individuals with personality disorders. CBT is commonly used. Training, education and structuring the environment may be helpful. Psychoactive medications may be used to treat comorbid conditions.

Dialectic behavior therapy is another psychotherapeutic approach. The aim of dialectic behavior therapy is to help individuals with BPD replace maladaptive behaviors with skillful behavior. This type of therapy helps the individual learn to regulate emotions, tolerate distress, self-manage, and be more effective with other people. Increasing skills use can be a mechanism of change for suicidal behavior, depression, and anger control.362 Meares offers a three-stage neurobiologic treatment model that may be of interest to those working with individuals with this disorder.316


The following are examples of treatment techniques used to help reduce symptoms such as impulsive behavior and unstable relationships:

• Behavior therapy that helps the person feel cared about and understood.


• Short-term, structured time in the hospital for self-inflicting injuries, such as self-cutting, self-burning (self-mutilating activities), or suicide attempts.


• Learning healthy ways to cope when under stress (e.g., what to do besides self-mutilation).


• Day treatment programs, including structured activities and group therapy every day.


• Medication, especially for symptoms of anxiety, panic, depression, or mood swings.


• Treatment for any alcohol or drug abuse problems.


Prognosis

The natural course of personality disorders varies, but each tends to be stable across time and context. Impact on activities and participation in social/leisure and occupational roles varies with the severity and type of personality disorder. BPD and antisocial behavior disorder are particularly difficult to treat. Depression is associated with several personality disorders and persons with BPD are more likely to attempt suicide.256



SPECIAL IMPLICATIONS FOR THE THERAPIST 3-13

Personality Disorders

Personality disorders cannot be “fixed” but rather should be approached by the therapist with an eye toward the therapist’s own personal health, while providing sensitive care and accepting the client without bias or resistance. This can be accomplished through self-awareness and understanding of the disorder involved. The healthy, sensitive, and insightful therapist who offers consistent professional help in the therapist’s area of expertise will fare well. Progressively, the client learns from the clinician’s ability to appropriately respond to emotional changes while upholding healthy boundaries. The therapist should be familiar with specific strategies for dealing with personality disorders.543


People with BPD have stormy and unpredictable ways of relating to other people. This behavior covers up poor self-esteem and feelings of anger and of not deserving anything good. BPD impacts the person’s ways of thinking, feeling, and behaving, which causes many problems, socially and medically. BPD can impact medical care in the following ways:

• Passive-aggressive behaviors (the clinician is great/awful)


• Playing one caregiver against another and manipulating to prevent accountability


• Poor compliance in self-care and appointment times


• As people reconnect with feelings, expect to see an increased urgency to regress in cognitive, emotional, and behavioral areas


• Misunderstanding of instructions, relationships, boundaries


• Prolonged treatment time required because of nonphysical triggering and the development of extensive, subtle physical symptoms


• Self-persecution and egocentric perspective (“I caused it, it’s my fault”)


• Insurance challenges as a result of complexity of diagnoses/failed care


Healing is accomplished as the healthy clinician works with the individual diagnosed with BPD in the same way as with any other person suffering from brain injury. As the caregiver practices sensitive care, within individual client tolerances, and remains true to self through whatever the client presents, the individual with BPD benefits from consistent right and left hemisphere messages from the healthy provider.438,539,540







Other Disorders

Suicidal Behavior Disorder

Overview and Incidence

This is a new diagnostic category for inclusion in the DSM-5. Suicide is by far the most devastating outcome of depression; however, people who are not clinically depressed also commit suicide. In addition, there are many people with significant major depressive and other disorders who do not end their lives.

In 2012, suicide was the 10th leading cause of death in people age 10 years and older; more than 38,000 deaths are attributed to suicide each year.11,92a The suicide rates vary by race/ethnicity, age, and gender. Non-Hispanic whites and American Indians/Alaskan Natives had the highest suicide rates (15.99 and 17.4/100,000, respectively). Until 2006 persons age 65 years and older had the highest suicide rate; from 2006 to 2009 persons between 25 and 65 years of age had the highest rate. In 2007, suicide was the third leading cause of death for those individuals between the ages of 15 and 24 years.360 Males consistently have a higher suicide rate than females, white (non-Hispanic) males older than the age of 85 years had a suicide rate of 47/100,000, the highest rate in the United States (mean of 11.3 for the general population). The overall suicide rate has been rising since 2000.92a,360



Most people (approximately 90%) who kill themselves have a treatable mental disorder but do not seek medical care11 because of social stigma or financial limitations. Many who do see a physician are misdiagnosed. New research in the area of the biologic basis for depression and suicide may result in better care and fewer deaths in the future.

Etiology, Pathogenesis, and Risk Factors

Great progress has been made in identifying the clinical, genetic, social, and biochemical factors that contribute to suicidal behavior. Positron emission tomography is now being used to pinpoint biologic markers commonly found in people who are at greatest risk of attempting or completing suicide.291,292 These imaging studies show impaired metabolic activity in the prefrontal cortex of the brains of people who have attempted suicide, compared with depressed individuals who have not attempted suicide. The prefrontal cortex is the area of the brain involved in mood regulation. An important factor in setting an individual’s threshold for acting on suicidal impulses is brain serotonergic function; serotonin is the neurotransmitter that keeps impulsive and aggressive behaviors in balance. Although the signaling and functional roles of serotonin have been implicated in the psychopathology of suicide, the exact physiologic phenomenon remains unknown. Fewer serotonin transporter sites with local reduction of serotonin binding may be associated with the predisposition to act on suicidal thoughts.290,291


People who are both impulsive or aggressive and depressed have a much higher likelihood of attempting suicide. Studies continue to examine the relationship of these (and other) variables. Box 3-17 lists the risk factors for suicide. Many have a depressive illness that their doctors are not aware of, even though many of these suicide victims visit their doctors within 1 month of their deaths.56,360 Half of all successful suicide victims were described by family or friends as being depressed or suffering some other mental health problem just before their death.386 Suicidal mass murders currently on the rise in the United States are theorized to be part of a suicide wish on the part of the perpetrator.280




Box 3-17 RISK FACTORS FOR SUICIDE

• Past history of attempted suicide


• Suicidal ideation, talking about suicide, determining a suicide method



• Mood disorders or mental illness:



• Clinical depression, especially manic depressive illness



• Schizophrenia



• Personality disorders, especially borderline and antisocial






• Chronic alcohol and other drug abuse


• Comorbidities (chronic pain and nonpsychiatric conditions)


• Circumstantial risk factors: stressful life events


• Exposure to suicide or suicidal behavior, especially in adolescents and young adults


• Genetic predisposition/family history of suicidal behaviors


• Decreased levels of serotonin


• Availability of firearms (most common method of completed suicide)


• Gender (males are 5 times more likely to commit suicide)


• Age (younger than age 40 years or older than age 65 years; risk increases 5× in white males older than age 80 years)


Data from the American Foundation for Suicide Prevention, New York, 2013 (http://www.afsp.org; [888] 333-AFSP).



Substance use is implicated in half of all cases tested.238 Psychoactive drugs, specifically antidepressants, may increase the risk of suicide, particularly in adolescents and young adults.188 Males are five times more likely to take their own lives, and suicide rates are highest for people younger than age 25 years and for white men older than age 80 years. Chronic medical illness in older adults has been linked with increased rates of suicide. The risk is greatly increased in individuals with multiple illnesses.235


Older adults do not necessarily attempt suicide more often than younger people. Instead they are more likely to succeed when they make an attempt. They are more likely to use a lethal method (e.g., gun) and less likely to tell anyone their intentions, compared to younger people. Older adults living alone are less likely to be found in time to be saved.

Although some risk factors are the same as for adults, additional risk factors for children include the loss or death of a family member or close friend, traumatic experiences such as physical or sexual abuse, and being bullied.304


Warning Signs of Suicide

Warning signs of suicide, such as mood changes (e.g., irritability, sadness, difficulty getting along with others); loss of interest in family, work, or social activities; and significant changes in sleep pattern or appetite are common signs of depression serious enough to lead to suicide (see Box 3-6). Suicide threats or previous suicide attempts, and even statements revealing a desire to die, are other warning signs of suicide. Making final arrangements, giving away prized possessions, saying goodbye to friends and family, and purchasing a gun or collecting prescription drugs are red flag signs of suicide. There may be subtle or overt signs of acute distress, expressions of hopelessness about the future, or a desire to “end it all.”


Medical Management

Prevention

Focus on suicide prevention has increased in the last 10 years. The National Institute of Mental Health353 and the American Foundation for Suicide Prevention10 have a major focus on education, research, and health information related to depression and suicide. Other organizations with a focus on suicide prevention target specific groups.225


Age-appropriate tools to screen for depression are available. For example, the Center for the Advancement of Children’s Mental Health at Columbia University has developed a Youth Depression Screening test.106 The Geriatric Depression Scale can be used with older adults. It should be noted that for now the accuracy of methods to screen for high risk of suicide is unknown. Likewise, few studies have shown that screening reduces suicide attempts or mortality rates from suicide. More research is needed in this area.510


Diagnosis and Treatment

A physician will complete an physical examination, interview, and psychologic examination to identify or rule out potential causes of suicidal ideation. New diagnostic neuroimaging now offers an opportunity to visualize serotonin function in a more direct way than has previously been available. Although this technology may provide the possibility of timely therapeutic intervention in people at high risk for suicide, it is not available everywhere.

Major depression can be treated via counseling and trauma/stress resolution and/or pharmacologically, although it is often undertreated, even in the presence of a history of suicide attempt. Some suicide attempts may be preventable if depression is diagnosed early and treated adequately. The need for psychoeducation for health professionals and the public is evident.544


Prognosis

Treatment with SSRIs brings complete resolution of depressive symptoms for up to half of the people taking these agents. In addition, there is a lower risk of fatal overdose or serious heart arrhythmia reported with SSRIs compared with other antidepressants. Despite earlier concerns, there is no convincing evidence that SSRIs are linked with higher rates of suicide; however, TCAs are the leading cause of death by overdose after illicit drugs.172,229
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Treatment of depression does not change or alleviate symptoms immediately; most drugs used to treat depression require 4–6 weeks before a true mood-elevating effect is perceived. The physical symptoms of sleep and appetite disturbances, fatigue, and agitation are the first to improve with medication. Cognitive and emotional symptoms, such as low self-esteem, guilt, uncertainty, pessimism, and suicidal thoughts, resolve more slowly but benefit significantly from modifying the health care approach to process-orientation rather than goal-orientation.438,553


Side effects of antidepressant medications are common and may affect multiple systems (see Table 3-5). The therapist should be alert to any mention of these and encourage the affected person to continue taking the prescribed medications and to contact his or her physician before discontinuing or tapering dosage. Unpleasant side effects combined with the delay in attaining therapeutic effects of medication contribute to discontinuation of the drug prematurely. The therapist can offer some practical suggestions, such as an nonprescription artificial saliva spray for dry mouth; an education and prevention and management program for orthostatic hypotension (see “Postural Hypotension” in Chapter 12); or reduced caffeine intake for people experiencing tremor.

Although some severely depressed people lack the energy necessary to complete an impulsive act such as suicide, close observation is required during the early weeks of pharmacologic treatment. As energy is restored but before a stable elevation of mood is achieved, the individual is at increased risk for suicide.

All suicidal thoughts and acts must be taken seriously and responded to appropriately. Three-fourths of all suicide victims give some warning of their intentions to a friend or family member. Many older adults who commit suicide have contact with a health care professional (usually their primary care physician) in the month before killing themselves; 40% are in contact with their physicians sometime in the week before taking their own lives.510


Observe for changes in client mood such as calmness or tranquility in a formerly hostile, angry, or depressed client. Such a behavior change may be a prelude to a suicidal event. Comments such as, “I won’t be seeing you again,” or “My family would be better off without me” may be a form of suicidal communication. Developing a contract with the client and identifying when and who should be contacted, as well as the consequences of breaching the contract, may be helpful to the caring relationship and to treatment success.

Use the QPR for Suicide Prevention model to potentially save a life (Box 3-18). Do not hesitate to ask whether a person is considering suicide or even if the person has a plan or particular method in mind. Do not attempt to argue someone out of suicide; instead, let that person know that you care and understand and that depression can be treated. Avoid the temptation to offer reasons for living such as “You have so much to live for,” “You have come so far to throw your life away,” or “Your suicide will hurt your family; think about them.”

People who are suicidal may also be manipulative; therefore all health care providers need to be aware of and manage their own feelings while empathizing with the client’s point of view. When in doubt, report concerns to the appropriate resource (e.g., physician or counselor when one is involved).

The physical therapist should chart accurately anything the client says or does that might suggest a suicide threat. It is better to meet the required standard of care and err on the side of caution through documentation and the referral process.

In an acute crisis, do not leave the person alone. In addition, remove all potential objects that could be used for suicide. Get the person to the nearest emergency department—call 911 if necessary. A national suicide resource is available by calling 800-SUICIDE (800-784-2433) or 800-273-TALK (800-273-8255) while waiting for transportation or to talk to a counselor.






Chronic Pain Disorders

Overview

Chronic pain has been recognized as pain that persists past the normal time of tissue healing assumed to be more than 3 months.324 Chronic pain can occur with a wide variety of musculoskeletal, neurologic, endocrine, and oncology diagnoses.148 The progression of acute to chronic pain can result in more complex and devastating physical, psychologic, and socioeconomic sequelae than the original disease entity.148 Box 3-19 lists the most common chronic pain conditions encountered by the physical therapist.

Chronic pain is associated with increased rates of depressive disorders374 and suicidal tendencies.407 The associated mental disorders may precede the pain disorder (and possibly predispose the individual to it), cooccur with the pain, or result from the pain.17




Box 3-18 QPR FOR SUICIDE PREVENTION


Q—Question the person about suicide. Do you have thoughts of suicide? If yes, do you have a suicide plan in mind? Tell me about your plan?

Indirect questions:

• Are you unhappy enough to wish you were dead?


• Do you wish you could go to sleep and never wake up?


• Have you ever wanted to stop living?


• Do you feel your life is no longer worth living?



P—Persuade the person to get help. Listen carefully. Offer to help by making a referral or accompany the person to get help.


R—Refer for help. Contact the individual’s physician, minister, rabbi, counselor, tribal leader, or call 1-800-SUICIDE (1-800-784-2433) for assistance in finding local agencies or services in your area.

PLEASE NOTE: QPR is not intended as a form of counseling or prevention. It is a screening and prevention tool to help assess warning signs of suicide and potentially prevent a successful suicide. Asking questions about suicide does NOT increase the risk of suicide attempts or success.





Box 3-19 COMMON CHRONIC PAIN CONDITIONS

• Arthritis


• Persistent neck/back pain


• Neuralgias


• Peripheral neuropathies


• Peripheral vascular disease


• Causalgia


• Chronic regional pain syndrome (formerly reflex sympathetic dystrophy)


• Hyperesthesia


• Myofascial pain syndrome


• Fibromyalgia syndrome


• Phantom limb pain


• Cancer


• Postoperative pain


• Spinal stenosis




The International Association for the Study of Pain has proposed an updated system for categorizing chronic pain. This etiologic classification describes pain according to (1) anatomic region, (2) organ system, (3) temporal characteristics of pain and pattern of occurrence, (4) person’s statement of intensity and time since onset of pain, and (5) etiologic factors. This five-axis system focuses primarily on the physical manifestations of pain but provides for comments on the psychologic factors on both the second axis where the involvement of a mental disorder can be coded and on the fifth axis where possible etiologic factors include psychophysiologic and psychologic components.324


Chronic pain disorders can occur at any age and are extremely common with some estimating that approximately one third of adults in the United States are influenced by chronic pain.393 Thus far, the role of gender in chronic pain has been found to be less important than psychologic and behavioral responses to chronic pain condition such as coping mechanisms and strategies.506


Etiology

Chronic pain disorders can be psychologically based (SSD), the result of a general medical condition, or a mixture of both. Chronic pain may also be linked to psychologic trauma through memories of physical trauma, transference of psychologic distress, or by decreased immune responses and healing.181


An increasing number of studies now support the concept that spinal pain is commonly triggered by biopsychosocial factors that may influence prognosis,368,475 transitioning from acute to chronic pain281 and development of disability.210,273,319,475 Among the most common general medical conditions associated with chronic pain are musculoskeletal conditions (e.g., disk herniation, osteoporosis, osteoarthritis or rheumatoid arthritis, myofascial syndromes), neuropathies (e.g., diabetic neuropathies, postherpetic neuralgia), and malignancies (e.g., metastatic lesions in bone, tumor infiltration of nerves).17


Chronic postoperative pain occurs after some procedures, such as tumor resection and subsequent regrowth anywhere in the body, tumor invasion of the chest wall, mastectomy with pain from interruption of the intercostobrachial nerve (branches from the brachial plexus to the thoracic region), surgical amputation followed by phantom limb pain, and chemotherapy when associated with neuropathies producing painful dysesthesias (abnormal sensations) of the feet and hands.

Physiologic, Psychologic, and Behavioral Responses to Chronic Pain

Behavioral, cognitive, and affective factors have direct effects on the report of pain, adaptation to pain, and response to treatment, as well as indirect effects by influencing sympathetic nervous system and neurochemical factors associated with nociception.504,505 Physiologic responses to chronic pain depend in part on the amount of time pain is experienced (e.g., low back pain, migraine headache). Intermittent pain produces a physiologic response similar to that of acute pain, whereas persistent pain allows for physiologic adaptation (e.g., normal heart rate, blood pressure, and respiratory rate) but can result in detrimental chronic cortisol release.433


The extent of pain is not directly associated with the extent of physical pathology. People report pain in the absence of physical pathology and individuals demonstrate objective physical pathology without symptoms. Individuals with chronic pain are less able to discriminate muscle tension and sensory stimulus levels compared with control subjects without pain symptoms. Biologic factors may initiate and maintain physical symptoms, whereas psychosocial factors influence pain perception.174 The reproduction of pain is also complex and direct association between impairments and disability is not always consistent.

Chronic anxiety and depression (see sections on anxiety and depression) may produce heightened irritability, overreaction to stimuli, and a heightened awareness of symptoms. The person may become preoccupied with the details of anatomic function and how each movement or external event affects the symptoms. This self-focus should be redirected toward improving function. The focus on chronic pain differs from the overdramatization of the discomfort that is sometimes common in certain cultures.

The presence of chronic pain can be associated with significant behavioral and psychologic changes that are accompanied by neural changes similar to those found in PTSD. Women with chronic pelvic pain related to endometriosis have been found to demonstrate decreased gray matter volume in the areas of the brain associated with pain perception.34


The extent of pain symptoms is important to evaluate to distinguish if painful symptoms are disproportionate to the injury or are inconsistent with the objective findings which may indicate systemic disease or a psychogenic pain disorder. Chronic pain syndrome is characterized by multiple complaints, excessive preoccupation with pain or physical symptoms, and, often, excessive pain medication or substance abuse, but underlying physical causes of pain always need to be ruled out. There are cases in which chronic pain occurs and a diagnosis is elusive (e.g., spinal stenosis or thyroiditis). In those cases, treatment is specific to the identified underlying cause and not simply a program of pain management.

People with chronic pain often are depressed, have sleep disturbances, and may become preoccupied with the pain. The person exhibiting symptoms of a chronic pain syndrome may isolate himself or herself socially from other people and be fatigued, tense, fearful, and depressed. A constellation of life changes that produce altered behavior and persists even after the cause of the pain has been eradicated are characteristics of chronic pain syndrome. They may attempt to maintain their former lifestyle to appear as normal as possible, even engaging in activities that exacerbate their painful symptoms. They may not report the full extent of their pain, for fear of being labeled a complainer, mentally ill, or a hypochondriac. The need to hide the pain may conflict with the need to have someone understand the pain. The result is emotional and all conflicts.

Fear-Avoidance Behavior

Fear-avoidance behaviors can also be a part of disability from chronic pain. The Fear-Avoidance Model of Exaggerated Pain Perception was first introduced in the early 1980s.277,455 The concept is based on studies that show a person’s fear of pain (not physical impairments) is the most important factor in how he or she responds to low back pain.

Fear of pain commonly leads to avoiding physical or social activities. Screening for fear-avoidance behaviors can be done using the Fear-Avoidance Beliefs Questionnaire (FABQ).522 Elevated fear-avoidance beliefs are indicative of someone who has a poor prognosis for rehabilitation. They indicate psychosocial involvement, provide insight into the prognosis, and indicate the need to modify intervention with consideration for referral to a psychologist or behavioral counselor.

When the client shows signs of fear-avoidance beliefs, then the therapist’s management approach should include education that addresses the client’s fear and avoidance behavior, while considering a graded approach to therapeutic exercise.169 The therapist can teach clients about the difference between pain and tissue injury. Chronic ongoing pain does not mean continued tissue injury is taking place. This common misconception can result in movement avoidance behaviors.

Symptom Magnification Syndrome

Symptom magnification syndrome is defined as a self-destructive, socially reinforced behavioral response pattern. Individuals who magnify symptoms allow symptoms to negatively influence their QOL. This disorder is not listed in the DSM-5, although it is possibly a variant of SSD. Conscious symptom magnification is referred to as malingering, whereas unconscious symptom magnification is labeled illness behavior or somatoform disorder.295


The following signs indicate symptom magnification: (1) Reported symptoms are excessive while activities are still possible. (2) The client acts as if the future cannot be controlled because of the presence of symptoms and limitations are blamed on symptoms: “My (back) pain won’t let me.…” (3) The client may exaggerate limitations beyond those that are reasonable in relation to the injury; they apply minimal effort on maximum performance tasks and overreact to loading during objective examination.295


Identification of symptom magnification has focused on screening for less than full effort performance during a functional capacity evaluation. Most methods of identification are not significant predictors of the syndrome and even the best methods frequently lead to misclassification.296 Again, these symptoms can easily be associated with unresolved trauma and the related psychologic needs.

Medical Management

Considering recent research discussing the impact of perception on pain and psychosocial impact on medical care, it may seem overwhelming to ferret out and attend to all of your client’s physical and psychologic contributing factors. Remember that medical management and healing is a process wherein the client and provider(s) need to take one small step at a time—together. Addressing the client’s basic developmental needs through sensitive care while treating the presenting physical complaints is a very effective and consistent way of caring for the whole person.508,553


Diagnosis

The clinical evaluation of pain currently involves identification or diagnosis of the primary disease/etiologic factors considered responsible for producing/initiating the pain; placing the individual within a broad pain category, typically nociceptive, inflammatory, or neuropathic pain; and then identifying the anatomic distribution, quality, and intensity of pain. Although identifying the disease is essential, especially when disease-modifying treatment is possible (e.g., acute herpes zoster, diabetes, tumor), the vast majority of people with persistent or chronic pain have irreversible disease or pathology (e.g., peripheral/segmental nerve lesions, brachial avulsion, spinal cord injury, poststroke central pain).545


There is still some discussion about how to label normal but less helpful psychologic reactions to injury compared to psychopathology such as depression and PTSD. Nicholas et al368 suggest that yellow flags are those psychologic reactions that are amenable to change by trained health care providers, such as the belief that pain implies damage, while the more-severe symptoms are labeled as orange flags, which require referral to a mental health specialist.368 Valid criteria for assessing malingering and symptom embellishment do not exist, thereby requiring careful clinical judgment on the part of the physician and all other health care professionals.490


Prognosis

A wide range of variability exists in the course of chronic pain. The identification of “yellow flags” or psychologic prognostic factors is possible and have been suggested to lead to better results than not addressing the identified issues368; however, questions related to appropriate interventions, timing, and skills required for treatment have yet to be answered.

One of the strongest prognostic factors for persistent symptoms in individuals with low back pain is depression.112 In a large study of 20 psychosocial prognostic factors, self-efficacy, perception of personal control, catastrophizing, and illness identity were independently predictive of long-term disability.155 Although most research has focused on establishing if psychosocial factors are predictive of prognosis, fewer studies have established if these factors can be targeted for treatment intentions or as mediators of outcomes.203


Prognostic factors predict outcome based on initial levels, while mediators can change to influence outcome.203 In an intervention study using CBT for individuals with chronic temporomandibular pain, improvements in activity interference, pain, and limitations with jaw use explained the most changes in the patients’ perceptions of their ability to control their pain (mediator); self-efficacy also contributed to positive outcomes.507 The Fear-Avoidance Model of Exaggerated Pain Perception was first introduced in the early 1980s.277,455 Individuals who exhibit an excessive fear of pain that leads to avoidance of movement or activity have been shown to have poor outcomes postinjury, postsurgery, or with rehabilitation. Fear of pain commonly leads to avoiding physical or social activities.
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• It is counterproductive to speculate on whether the client’s pain is real. Pain is real to the person, and working with the client to develop mutually acceptable goals and improving functional outcomes should be the focus of treatment rather than on reducing the pain alone.


• The cornerstone of a unified approach to chronic pain syndrome is a comprehensive behavioral program. Whenever possible, the physical therapist should reinforce the behavioral approaches used by the other members of the team. Box 3-20 outlines some general guidelines.


• A more extensive social history can be used to assess the client’s recent life stressors and history of depression, drug, or alcohol abuse. Pain may lead to inactivity and social isolation, which in turn can lead to additional psychologic problems (e.g., depression) and a reduction in physical endurance results in fatigue and additional pain.


• The FABQ177,522 can be useful to indicate clients who have high fear avoidance and indicate the need to modify intervention choices and consider referral to a psychologist or behavioral counselor. The work subscale of the FABQ is the strongest predictor of work status. There is a greater likelihood of return-to-work for scores less than 30 and less likelihood of return-to-work or increased risk of prolonged work restrictions for scores greater than 34.163



• Screening for depression in patients with chronic pain related to musculoskeletal diagnoses can be conducted using a brief 2 question screening tool using yes or no responses from the Primary Care Evaluation of Mental Disorders Procedure: (1) “During the past month, have you often been bothered by feeling down, depressed or hopeless?” (2) “During the past month, have you often been bothered by little interest or pleasure in doing things?”190



• Management approaches could include education that addresses the client’s fear and avoidance behavior, and a graded approach to therapeutic exercise.169 The exact relationship of fear-avoidance behavior as a predictor or how to progressively increase movement is still to be determined.203 However, cognitive-behavioral interventions designed to decrease the influence of pain on function, such as understanding the extent of their injury and that chronic pain does not mean continued tissue injury is taking place, has been found to be useful for improving understanding, addressing pain-related anxiety, and catastrophizing.5,293,368 This common misconception can result in movement avoidance behaviors.


• Treatment progress feedback is useful for clients and may prompt joint problem solving and education that will influence exploring pain behavior or other factors influencing the patient’s/client’s perceptions, including self-control and self-efficacy.194,507








Box 3-20 BEHAVIORAL GOALS AND GUIDELINES FOR CHRONIC PAIN

• Identify and eliminate pain reinforcers.


• Decrease drug use.


• Use positive reinforcers that shift the focus from pain.


• Concentrate on abilities, not disabilities.


• Avoid the concept of cure; concentrate on control of pain and improved function.


• Avoid discussion of pain except as arranged by the team (e.g., only during monthly reevaluation, only with a designated team member).


• Use a home program to focus on function and functional outcome (e.g., self-help tasks within capabilities).


• The client should keep a log of accomplishments so that progress can be measured and remembered.


• Measure success by what the individual client can accomplish, not based on others’ success or expectations.


• Take one day at a time. Direct energy toward solving today’s problems rather than focusing on the future.


• Avoid negative reinforcers such as sympathy and attention to symptoms, especially pain.


• Encourage tolerance to increasing activity levels.


• Gradual progress is better than quick results with increased symptoms.


• Teach the client how and when to ask for and accept help when necessary. Do not offer help or yield to the demands of someone who does not need help.
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Evolve Box 3-1. Resources for Mental Health Disorders


Websites


American Psychiatric Association–DSM and DSM IV-TR


http://www.psych.org/practice/dsm


http://www.dsm5.org/Pages/Default.aspx







National Institute of Mental Health


http://www.nimh.nih.gov/index.shtml


Extensive information for consumers, heath care professionals and researchers including information on diagnosis and interventions, clinical trials, grant opportunities, written and audiovisual educational materials







Genetic Science Learning Center—The University of Utah–The New Science of Addiction: Genetics and the Brain.


http://learn.genetics.utah.edu/content/addiction/


Supported by a grant from the National Institute on Drug Abuse, National Institutes of Health, this interactive website has a wealth of knowledge on drug abuse and addiction, genetics and the brain, including neuro pathways and neurotransmitters.






Books

Doige, N: The Brain the Changes Itself: Stories of Personal Triumph from the Frontiers of Brain Science. New York, 2007, Penguin Group.


Grandlin, T: Thinking in Pictures and Other Reports from My Life with Autism. New York, 1996, Vintage Books.


Robinson, JE: Look Me in the Eye: My Life with Asperger’s. New York, 2007, Crown Publishers.


Serani, D: Living with Depression: Why Biology and Biography Matter Along the Path to Hope and Healing. Lanham, MD, 2011, Rowan & Littlefield Publishing Group, Inc.


Popular Movies


Rain Man (autism) 1988



A Beautiful Mind (schizophrenia) 2001



The Fisher King (delusions, depression) 1991



Me, Myself and Irene (dissociative personality disorder) 2000



Play Misty for Me (borderline personality disorder) 1971



Girl, Interrupted (depression, suicide, borderline personality disorder) 1999



Ordinary People (anxiety, depression, suicide) 1980



Shine (bipolar) 1996




Dana, The 8-Year-Old Anorexic (documentary)


Part 1/5: http://www.youtube.com/watch?v=zz0NkVtSdkQ



Part 2/5: http://www.youtube.com/watch?v=z6UmNG2XdZE&feature=relmfu



Part 3/5: http://www.youtube.com/watch?v=bdPqbFdaGJ8&feature=relmfu



Part 4/5: http://www.youtube.com/watch?v=7tLawi44opk&feature=relmfu



Part 5/5: http://www.youtube.com/watch?v=X0V0a69Bdzw&feature=relmfu








As Good as It Gets (obsessive-compulsive disorder) 1997



Black Swan (multiple disorders) 2010



Grace (1984) University of Maryland Productions: Video Press. (classic documentary that follows the progression of Alzheimer disease in Grace over 7 years). http://www.videopress.umaryland.edu/alzheimers/grace_AD200.html.



Running with Scissors (multiple disorders) 2007



Good Will Hunting (PTSD, oppositional, dissociative) 1997


Educational DVDS

Canadian Broadcast Corporation. (2010). Changing Your Mind. Available from Fanlight Productions: http://www.fanlight.com/catalog/films/576_cym.php. Implications of neuroplasticity in understanding mental illness and searching for new approaches to intervention.


Films Media Group. Films for the Humanities and Sciences; http://ffh.films.com/. (DVDs on many mental health topics)


Fanlight Productions. http://www.fanlight.com/home.php. (DVDs on many mental health topics)


VIDEO PRESS, MedSchool Maryland Productions, University of Maryland School of Medicine. http://www.videopress.umaryland.edu/index.html











Evolve Table 3-1

Incidence of Substance Use in Past Month (Ages 12 Years and Older)



	
	
	Gender
	Peak Age (Years)
(% of that age group)




	Alcohol
	
	
	



	
• Current


	51.8%
(131.3 M)∗

	M > F
	26-29
(65.3%)



	
• Binge


	25%
	M > F
	21-25
(45.5%)



	
• Heavy


	6.7%
	M > F
	18-25
(40.6%)



	Tobacco
	27.4%
	M > F
	26-29



	Illicit
	22.6%
	M > F
	18-20
(23.1%)



	
• Marijuana


	6.9%
(17.4 M)
	M > F
	NA



	
• Psychotherapeutics


	2.7%
(7 M)
	M > F
	NA



	
• Pain medications


	(5.1 M)
	M > F
	NA



	
• Tranquilizers


	(2.2 M)
	M > F
	NA



	
• Stimulants


	(1.1 M)
	M > F
	NA



	
• Sedatives


	(0.4 M)
	M > F
	NA



	
• Cocaine


	1.5%
	M > F
	NA



	
• Hallucinogens


	1.2%
	M > F
	NA



	
• Inhalants


	0.7%
	M > F
	NA



	
• Heroin


	0.2%
	M > F
	NA






[image: image]


F, Female; M, male; NA, not available.

∗ Number in millions.







Chapter 4

Environmental and Occupational Medicine

Lynzie Schulte


Introduction


Environmental medicine is a broad term that encompasses industrial and occupational medicine and environmentally induced illnesses and conditions. It is used throughout this chapter to refer to all three branches of study. Environmental medicine and a separate branch of medicine called clinical ecology both study the results of interaction between humans and the environment. Occupational medicine is a specialty involving the health of workers and workplaces and can be considered a special form of environmental medicine.

Clinical ecology encompasses little-understood health disorders and chronically fluctuating illnesses mainly attributed by clinical medicine to psychosomatic complaints. Considerable polarization occurs over the issues of environment-related illnesses. People affected by environment-related illnesses consider themselves victims of medical ignorance, and the medical community is skeptical of the physiologic basis for the often numerous and vague symptoms described.

The environment is defined as all agents outside the body, including infectious organisms, toxins, and food. Intrinsic factors include the genetic makeup of the host and the individual’s underlying state of health and history of past illnesses. Cell injury and resultant disease result from interplay of the environment and these intrinsic factors when the host defenses are overcome. Whether at home, in the workplace, or in the community at large, chemical, physical, biologic, psychosocial-spiritual, and traumatic hazards exist.

Usually the focus of environmental medicine is on chemical and physical hazards in the environment. Many diseases, disorders, and defects (contact dermatitis, obstructive lung disease, nephropathy, neuropathy, autoimmune disorders, various cancers, and birth defects are a few examples) occur when the body is exposed to some agent or stressor in the environment.

Industrial, occupational, and environmental illnesses, injuries, and diseases widely affect the population. Hazardous waste sites, nuclear energy leaks, contaminated drinking water, low-level exposures to untested chemical compounds, and repeated exposure to electromagnetic waves and secondhand smoke are examples of problems the American public continues to face. However, it should be noted that in comparison to all the possible hazards listed, morbidity and mortality from the voluntary intake of tobacco smoke, alcohol, and illicit psychoactive drugs far exceed effects from all other environmental hazards combined.

Molecular Epidemiology

Another area of research called molecular epidemiology is specifically aimed at measuring biologic effects and the influence of individual susceptibility to carcinogens and mutagens. Completed in 2003, the Human Genome Project (a 13-year project) has increased genetic and population-based association studies focused on identifying underlying susceptibility genes and contributions from gene–environment interaction to common complex diseases.

Exposure to environmental contaminants can now be measured using biomarkers such as metabolites in urine, chromosomal aberrations, mutations in specific genes, or deoxyribonucleic acid (DNA) measure of exposure to hydrocarbons or tobacco smoke. Biomonitoring involves looking for “pollution in people” by testing bodily substances, usually blood and urine, for the presence of harmful substances such as dioxins, polychlorinated biphenyls, and DDT.

Epidemiologic studies support the use of chromosomal breakage as a relevant biomarker of neurodegenerative disorders, cancer, diabetes, cardiovascular and inflammatory diseases as well as aging.179 For example, particulate air pollution can cause damage to DNA and eating fruits and vegetables or ingesting antioxidants may be able to reduce the breakage and initiate repair.127


Regulation of Environmental Health Care

Multiple agencies exist for the investigation and regulation of environmental health care. The National Institute for Occupational Safety and Health is the federal research agency that conducts studies to develop safety and health standards. It does not have legal authority to adopt or enforce regulations.

The Occupational Safety and Health Administration (OSHA) is the primary regulatory agency that determines which of the standards proposed by the National Institute for Occupational Safety and Health are adopted and enforced. Its standards are law throughout the United States, and its compliance officers can inspect the workplace at any time to determine the status of health and safety.

Risk assessment used by the Environmental Protection Agency (EPA) in regulating new chemicals determines how much harm is acceptable to human health, animals, or the environment. For example, risk assessment can determine how much hormone or pesticide residue is allowed in food, how much of a toxic substance can be discharged into a river, and how much pollutant can be released as automobile exhaust. Based on evaluation by a risk assessor, it is determined what type of current or future consequence there will be from human or ecological exposure. Some scientists are advocating an alternative to this type of risk assessment by asking whether this toxin is necessary instead of how much is safe.100


Applying a precautionary principle and questioning whether a new substance is needed requires the industry to find alternatives when there is evidence of damage to the environment. For example, the industry did find an alternative to chlorofluorocarbons when damage to the ozone was identified. Many countries around the world have already established this approach by offering financial incentives for organic farming, resisting importation of beef treated with growth hormones, and seeking alternatives to new chemicals.




Environmental Medicine

Definition and Overview

Environmental medicine takes into account risk factors in the environment and human health and how they interact with one another. The environment exposes individuals to numerous physical, biological, and chemical agents and can create concern for a person’s health and well-being.

In 2010, there was close to 3.1 million nonfatal workplace injuries and illnesses reported in the private sector, making the incidence rate 350 cases per 10,000 full-time workers. The number of nonfatal occupational illness cases accounted for 5.1% of those 3.1 million injuries and illnesses with an incidence rate of 18.1 per 10,000 full-time workers.225 It has also been estimated that there are as many as 100,000 deaths from occupational diseases each year.

It is likely that because of the difficulty of diagnosis and the likelihood that occupational illness claims will be disputed by employers, these figures are most likely gross underestimates of the true incidence of environmentally induced illnesses. An estimated 23% of preventable illnesses worldwide and 16% of preventable illnesses in the United States can be attributed to poor environmental quality.89 Air pollution alone is estimated to cost $40 to $50 billion in health-related costs annually (preterm birth, infant mortality, diabetes, or lung disorders, including asthma).

The Clean Air Act of 1970, which was last amended in 1990, requires the EPA to set National Ambient Air Quality Standards for pollutants considered harmful to public health and the environment. This Act established two types of national air quality standards. Primary standards set limits to protect public health, including the health of sensitive subgroups such as children, older adults, and anyone with conditions such as asthma or chronic obstructive pulmonary disease. Secondary standards set limits to protect public welfare, crops, vegetation, and buildings.232 These standards are reviewed and revised every 5 years and include a very thorough review of scientific information.

The federal government continues to propose stricter standards for particulates with the latest standards set in 2013. Particulates are pollutants that are a mixture of solid particles and liquid droplets that are found in the air. Some can be seen by the naked eye, whereas others require microscopes to see. Primary particles are emitted from a direct source including construction sites, unpaved roads, fields, smokestacks, and fires while secondary particles come from reactions of chemicals in the atmosphere.232


Effects of Environmental Contaminants on Children

Children especially are more likely to be adversely affected by environmental contaminants. Children are born with immature nervous, respiratory, reproductive, and immune systems. They absorb a greater proportion of substances through their intestinal tract and lungs and detoxify and excrete toxins differently than adults. Children are outdoors more often, engage in hand-to-mouth activity, and often play in the dirt or on the floor or carpet, which places them closer to the source of many pollutants. Studies are looking at exposure of children from disadvantaged, low-income neighborhoods and have found that these children are at the high end of exposure to environmental contaminants compared to national averages. These include pesticides, metals, tobacco smoke, and other chemicals.197


The EPA has established an Office of Child Care Protection to increase its studies on the welfare of children in its environment. Researchers are investigating the possible causal relationship between environmental exposure and the increased incidence of childhood onset of asthma, lead exposure, childhood cancers, and developmental disabilities including mental retardation, autism, and attention deficit disorders.

Polybrominated diphenyl ethers (PBDEs) are flame retardants that have been added to a multitude of products to reduce flammability. In America, 97% of the population has detectable levels in their blood. There are more than 200 different formulas of PBDEs with the pentaBDE, octaBDE, and decaBDE formulas being banned for use in several U.S. states, including California. PBDEs have been found in breast milk samples from around the world, including both the northern and southern hemispheres, indicating this chemical has become a worldwide pollutant. Studies are looking at the effect of PBDEs on fertility in women and have found initial evidence of decreased fecundability (the probability that conception will occur in a given population of couples during a specific time period); with those women who have increased levels of PBDEs requiring increased time to conceive.77,98,110,198,219,260


Bisphenol A (BPA) is a chemical that is widely used in the production of polycarbonate plastics and epoxy resins. They have been used in food and drink packaging including baby bottles, water bottles, safety equipment and medical devices as well as food cans, bottle tops, and water supply pipes. BPA is poorly soluble in water and can leach out of materials readily, especially if put through repeated wear and tear and heating. In their 2003–2004 National Health and Nutrition Examination Survey, the Centers for Disease Control and Prevention (CDC) found that out of 2517 urine samples gathered, 93% of them had detectable levels of BPA.151 The Environmental Working Group collected and analyzed the blood of 10 umbilical cords from minority infants born between the years 2007 and 2008. They were able to identify up to 232 industrial compounds and pollutants and BPA was detected in nine out of ten of the cords.76 In 2005, the EWG looked at 10 umbilical cord samples from babies born in U.S. hospitals and found 287 industrial chemicals and pollutants. The blood harbored pesticides, chemicals from nonstick cooking pans and plastic wrap, long-banned polychlorinated biphenyls, and wastes from burning coal, gasoline, and garbage. These studies confirm that the placenta does not shield cord blood and the baby from chemicals and pollutants.106 As a result of this study, there has been a call for more publicly funded studies of the impact of chemical exposure to children and biomonitoring of exposure to environmental contaminants throughout the life span. The National Children’s Study established in 2000 is examining the effects of environmental influences on the health and development of more than 100,000 children across the United States, following them from before birth until age 21. The goal of the study is to improve the health and well-being of children.18,149 Results of the study are available online at www.nationalchildrensstudy.gov.


Etiologic Factors

Chemical (organic and inorganic), physical, and biologic agents that can be considered environmental hazards are numerous (Box 4-1). Despite the many restrictions on industries placed by the EPA, according to the Toxic Release Inventory (TRI), the increased number of polluters in the United States (and worldwide) and underreporting practices have resulted in the release of more toxic chemicals into the environment each year. The TRI is a publicly available EPA database that contains information on more than 650 toxic chemical releases and other waste management activities reported annually by some industry groups, as well as federal facilities.239


These agents, combined with psychosocial factors, can lower the body’s resistance, making a person more susceptible to infectious diseases. Only chemical and physical agents are discussed here; biologic agents are discussed in Chapter 7; behavioral, social, and lifestyle factors are presented in Chapter 2; and psychosocial-spiritual factors are discussed in Chapter 3.

Chemical Agents

Chemical agents can be classified by use (e.g., agricultural chemicals, automotive products, pharmaceutical agents, cleaning agents, paints, dyes, or explosives); mechanism of action (e.g., enzyme disruption, metabolic poison, irritants, or free radical formation); and target organ(s) (e.g., neurotoxins, hepatotoxins, or cardiotoxins). Although many toxic effects can occur, they can be broken down into three main categories: local acute effects, systemic effects, and idiosyncratic (unpredictable) effects.



Box 4-1 ENVIRONMENTAL HAZARDOUS AGENTS

Chemical Agents


• Pollution or occupational exposure



• Air (carbon monoxide, smog, radon, acid rain, tobacco smoke, household cleaning products, sick building syndrome; see text for others)



• Water (industrial chemicals, pesticides, disease)



• Food (pesticide residues, hormone residues, irradiation, genetic modification, food additives, preservatives)



• Soil contamination






• Asbestos


• Manmade minerals


• Aging polyvinyl chloride (PVC) (e.g., dolls, toys)


• Fire and pyrolysis products


• Heavy metals



• Waste



• Solid waste



• Hazardous waste



• Incinerator waste



• Medical/infectious waste






Physical Agents

• Electromagnetic fields


• Vibration


• Heat stress


• High-altitude and aerospace medicine



• Mechanical factors



• Cumulative or repetitive trauma



• Accidents/injury






• Noise


Biologic Agents

• Bacteria


• Viruses


• Allergens


• Fungi (molds)


• Parasites



Psychosocial-Spiritual Factors (see Chapters 2 and 3)





Air Pollution

Many investigations of home and workplace environments have clearly documented the role of air pollutants in causing health complaints and disease. Although exposure to air pollution is classified separately as indoor and outdoor, the concept of total personal exposure whether exposure occurs in the home, office, outdoors, in a car, in a movie theater, and so on is relevant to every individual. Anecdotal evidence and statistical studies have made a correlation between pollution and a variety of diseases, particularly asthma, heart disease, respiratory disorders, and cancer and can cause damage to the brain, nervous system, liver and kidneys. Short term effects of air pollution can cause eye, nose and throat irritation, upper respiratory infections, headaches, nausea and allergic reactions.

People considered especially susceptible to air pollution include the elderly, the very young, pregnant women, cigarette smokers (or those exposed to secondhand smoke), people with heart disease, asthma, or lung disease including chronic obstructive pulmonary disease, emphysema, or chronic bronchitis.


Table 4-1

New Air Quality Index



	Air Quality Index Levels of Health Concern
	Numerical Value
	Meaning




	Good
	0–50
	Air quality is considered satisfactory, and air pollution poses little or no risk.



	Moderate
	51–100
	Air quality is acceptable; however, for some pollutants, there may be a moderate health concern for a very small number of people who are unusually sensitive to air pollution.



	Unhealthy for sensitive groups
	101–150
	Members of sensitive groups may experience health effects. The general public is not likely to be affected.



	Unhealthy
	151–200
	Everyone may begin to experience health effects; members of sensitive groups may experience more serious health effects.



	Very unhealthy
	201–300
	Health alert; everyone may experience more serious health effects.



	Hazardous
	>300
	Health warnings of emergency conditions. The entire population is more likely to be affected.





The air quality index shows how clean or polluted the air is in a specific geographical area. The higher the index number, the greater the level of air pollution and the greater the health concern. The index number is based on the number of harmful particles in the air on any specific day (or time). You can access this information at www.airnow.gov.

From AirNow: Today’s AQI forecast. Available at www.airnow.gov.




Increased rates of heart attacks and other cardiovascular events are reported with increased exposure to air pollution for individuals with known heart and blood vessel disease. Fine particulate matter that travels directly into the bloodstream, constricting arteries, is considered to be the mechanism for this effect.35,36 It has been found that there is an increase in hospital admissions for cardiovascular diagnoses on the days there is an increase in elemental carbon in the air and an increase in admissions for respiratory diagnoses on the days there is an increase in organic carbon matter in the air. This increase in air pollution containing elemental carbon and organic carbon matter comes primarily from vehicle emissions, diesel, and wood burning.164 The prevalence of diabetes has also been shown to increase with long-term exposure to fine particulate matter. In other words, air pollution may be an emerging risk factor for diabetes.12,163


Indoor Air Pollution

Other sources of indoor air pollution include tobacco smoke; fireplaces; space heaters; stoves; pilot lights; gas ranges; mothballs; cleaning fluids; glues; photocopiers; formaldehyde in foam, glues, plywood, particleboard, carpet backing, and fabrics; and infectious and allergic agents such as dust mites, cockroaches, bacteria, fungi, viruses, and pollen. Toxic chemicals found in every home, from drain cleaners to furniture polish, are three times more likely to cause respiratory distress than airborne pollutants.

The National Pollution Control Center estimates that the average home has approximately 62 different chemicals and that more than 2 million poisonings involving children age 6 and younger occur every year in the United States. Another 2 million poisonings are for those older than 6, which results in the poison centers answering a phone call every 8 seconds.

Construction and architectural modifications introduced in the 1970s as a result of the worldwide energy crisis have resulted in better insulated and tighter buildings with reduced ventilation. Illnesses that develop from indoor air pollution in tight, energy-efficient homes and buildings with poor ventilation and reduced air-exchange rates are known as sick building syndrome or building-related illness. The EPA has created an Indoor AirPLUS program to help home builders distinguish themselves as being able to offer a home with improved air quality.


Radon, a product of the breakdown of radium, poses an environmental risk because of its carcinogenic (especially lung cancer) properties. It is estimated to cause around 21,000 lung cancer deaths each year.234 Radon comes from the natural breakdown of uranium in soil, rock, and water and can be found all over the United States. Exposure is predominantly naturally occurring rather than generated by human polluters and is present in poorly ventilated homes in the form of an odorless gas. Other sources include radioactive waste and underground mines; exposure to tobacco smoke multiplies the risk of concurrent exposure to radon.56,124


Outdoor Air Pollution

The Air Quality Index (AQI) reports daily air quality and says how clean or polluted the air is and the health effects that may be of concern based on breathing in that AQI level (Table 4-1). The EPA calculates the AQI based on five major air pollutants including ground-level ozone, particulate matter, carbon monoxide, sulfur dioxide, and nitrogen dioxide. The AQI runs from 0 to 500, the higher the number, the more pollutants that are present in the air and the more risk of health problems arising.

As part of the Clean Air Act of 1990, the EPA set air quality standards to protect sensitive population groups from outdoor air pollutants. The Clean Air Act regulates oxide emissions, making these particles less available to react with volatile organic compounds that form ozone. Healthy People 2020 sets goals to improve the health of Americans by establishing science-based objectives that were last updated in 2010. These are 10-year objectives meant to increase length of life and quality of life and promoting good health. Included in these objectives are to reduce the number of days the AQI exceeds 100 (in 2008, 11 days exceed 100 and the goal for 2020 is 10 days) and to reduce the air toxic emissions from mobile sources such as cars (from 1.8 million tons reported in 2005 to 1.0 million tons in 2020).100


Preliminary research on pollutants indicates that biofiltration technology used to clean up airborne waste stream removes 94% of the total hazardous air pollutants. Studies are showing that biofilters and biotrickling filters are effective in treating waste air and have the potential to reduce the amount of overall toxicity and carcinogens in waste air.85,111



Carbon monoxide (CO), an odorless, tasteless, and colorless gas, is a common environmental pollutant from automobile exhaust emissions; the use of liquefied petroleum gas (LPG)–powered forklifts in inadequately ventilated warehouses and production facilities; fires; and home heating systems. CO is responsible for around 15,000 emergency department visits and roughly 500 deaths annually in the United States. CO exposures typically occur between November and February and those most often affected live in the Midwest or the Northeast. Inexpensive CO-monitoring devices have helped identify many previously undetected cases of high levels of CO in private homes.

CO is commonly recognized for its toxicologic characteristics, especially central nervous system (CNS) and cardiovascular effects. CO combines 240 times more quickly with hemoglobin (or myoglobin affecting muscles) than oxygen, so when carbon dioxide is bound to hemoglobin, its oxygen-carrying capacity is decreased. In the presence of CO, oxygen is not released normally by the blood, resulting in tissue hypoxia.

Tissue hypoxia has serious functional consequences for organ systems that require a continuous supply of oxygen such as the brain and the heart. Exposure to CO also causes impaired visual acuity, headache, nausea, vomiting, fatigue, seizures, behavioral change, and ataxia. In addition, when tissue partial pressure of oxygen is low, CO binds to intracellular hemoproteins, such as myoglobin, inhibiting their function and thereby affecting muscle function.

More severe CO poisoning can produce metabolic acidosis, pulmonary edema, coma, and death. The classic clinical findings of cherry-red lips and nail bed cyanosis caused by the bright-red color of carboxyhemoglobin may occur if its concentration is above 40%, but this is rarely observed.

Other air pollutants include smog, a combination of smoke and fog that develops when vehicle emissions and exhaust fumes containing nitrous oxides and hydrocarbons are photochemically oxidized. Ozone and nitrogen, the components of smog, result from the action of sunlight on the products of vehicular internal combustion engines. Both of these by-products are toxic to the respiratory tract, damaging ciliated endothelial cells lining bronchioles and impairing the mucociliary clearance mechanism.

New technology is aimed at reducing smog, including roof tiles that are “smog-eating.” The EPA found that over 1 year, a 2000-square-foot roof with these tiles would destroy as much nitrogen oxide as that produced by a car driven 10,800 miles.

Growing evidence from around the world shows that the harmful effects of smog extend even to the unborn in utero. More than a dozen peer-reviewed studies in the United States, Brazil, Europe, Mexico, South Korea, and Taiwan have linked smog to low birth weight, premature births, stillbirths, and infant deaths. In the United States, research has documented ill effects on infants even in cities with modern pollution controls. Although this research shows a correlation between air quality and infant illnesses, it does not establish a conclusive cause–effect connection.174



Acid rain is an air pollutant that is caused by the interaction of sulfur dioxide and nitrogen oxides in the atmosphere that forms fine sulfate and nitrate particles. These materials come from sources such as volcanoes and decaying vegetation as well as man-made sources like emissions from fossil fuel combustion. The sulfur dioxide and nitrogen dioxide interaction is then transported by wind currents over long distances through the air. It is damaging to lakes, streams, and forests as well as all of the plants and animals that live there. Outdoor sulfate and nitrate particles can penetrate indoors and can be inhaled deep into the lungs. No known correlation exists between elevated levels of these fine particles and bronchoconstrictive disorders such as asthma, emphysema, and bronchitis.

A study that looked at the trends and effects of acid rain between 1984 and 2009 found that sulfite emissions dropped more than 50% and nitrate emissions dropped more than 30% over that time frame. Researchers believe this is due in part by the Clean Air Act of 1990 amendments that regulated emissions of these gases, which, when mixed with rain water, becomes sulfuric and nitric acid.222 Although these numbers have continued to decline, acid rain is still an issue and tends to affect the Northeastern United States the greatest.

Outdoor air pollution has long been associated with clinically significant adverse health effects. The very young, very old, heavy smokers or those with preexisting lung disease are at increased risk in the presence of these toxins. Pollution from coal power plants in the United States results in 13,000 premature deaths, 20,000 heart attacks, and hundreds of thousands of asthma attacks annually. The cost of these health impacts exceeds $100 billion each year.60 Although it is unclear whether outdoor air pollution contributes to the development of asthma, it does trigger asthma episodes.1



Water Pollution

Water pollution in the form of contamination of drinking water by toxic chemicals has become widely recognized as a public health issue since the late 1970s. Increased monitoring since then has shown that many pesticides and industrial chemicals can be detected in drinking water. The EPA, in conjunction with public health officials and the drinking water industry (e.g., Partnership for Safe Water), has worked diligently to survey and reduce waterborne-disease outbreaks, chemical contamination from leached industrial waste chemicals, and toxins released into recreational and drinking water.20 From 1998 to 2005, there was a 4-billion-pound decrease in certain toxic chemicals in industrial waste, reducing the amount of waste materials by 16%.240


In 1996, the Safe Drinking Water Act was amended to require all community water systems to deliver an annual water quality report to their customers, including levels of any detected contaminants. The EPA has placed limits on the amount of certain contaminants in water provided by public water systems. Anyone with a private source of water (e.g., cistern or well water) does not come under this type of protection. The EPA has a list of possible water contaminants with their maximum contaminant level (MCL) based on primary drinking water regulations. These contaminants include microbial contaminants, such as viruses and bacteria, that come from sewage treatment plants, septic systems, agricultural livestock operations, and wildlife as well as inorganic contaminants, such as salts and metals, which may be present from urban storm water runoff, industrial or domestic wastewater discharges, oil and gas production, mining, or farming.

Pesticides and herbicides from a variety of sources (e.g., agriculture, urban storm water runoff, or residential uses) and organic chemical contaminants from by-products of industrial processes and petroleum production (including from gas stations) are additional source-water contaminants.

Some subgroups of people may be more vulnerable to contaminants in drinking water than the general population. Immunocompromised individuals, such as those with cancer who are undergoing treatment; organ transplant recipients; people with human immunodeficiency virus/acquired immunodeficiency syndrome (HIV/AIDS) or other immune system disorders; some older adults; and infants are at increased risk from infections.

Disinfection with chlorine is the most common method to ensure drinking water safety in the United States. A dramatic decline in waterborne diseases, such as cholera and typhoid fever, occurs when water systems are disinfected this way. One potential downside of this disinfectant treatment is the increased genotoxicity that occurs with water treatment. Ways to evaluate the toxicity and genotoxicity of disinfected drinking water are under investigation. A study looking at detection of a cholesterol lowering drug in U.S. wastewater found that water chlorination may increase the toxicity of pharmaceutically active compounds in surface water.39


A different form of water pollution has also raised concerns. Billions of gallons of treated sewage are released offshore into deep waters via long undersea pipelines called outfalls. Wastewater is filtered and processed, but many contaminants including estrogenic compounds and human pharmaceutical drugs remain and settle into ocean sediment, where they are consumed by bottom-feeding organisms that become food for other ocean life. Evidence of abnormalities in animals and fish exposed to sewage and industrial contaminants has been reported, but the effect on overall health and abundance of fish populations and the rest of the marine ecosystem remains unknown.129,220


In other areas of the United States, past abuses from mining thousands of tons of arsenic, copper, manganese, and other metals harmful to humans and aquatic life polluted the soil and groundwater, leaving areas barren and unable to support vegetation. Acid-generating deposits called slickens scattered throughout the floodplain continue to send toxic metals directly into rivers through runoff. Not all areas have undergone cleanup and restoration. The effect on health and potential for higher incidences of cancer and other diseases remains underdetermined at this time.

Food

Food as a pollutant is one of the major environmental agents to which people are exposed. In many documented cases, reversible and irreversible human and ecologic damage has occurred as a result of pollution-induced food contamination. As scientific and epidemiologic information accumulates, society is questioning to what degree these technologies and by-products contribute to the steadily rising incidence of certain cancers, autoimmune and other chronic diseases, birth defects, autism, learning disorders, and other health problems for which the cause is not well understood.

Pesticides, Insecticides, and Herbicides

Pesticide, insecticide, and herbicide residues in food; hormone residues; food irradiation (a method of preservation and protection from microbial contamination); genetically modified foods; and food additives and preservatives are major consumer concerns. The EPA sets limits on how much of a pesticide may be used on food while growing and processing it as well as how much may remain on food purchased by consumers. In 1992, the EPA revised the Workers Protection Standard for agricultural pesticides that protects workers from exposure to pesticides on the job. There are over 1055 active ingredients registered as pesticides, which can create thousands of pesticide products. In 2009, 57.4% of food samples contained detectable pesticide residue which is an increase from 46.1% in 2003.241 Pesticide and herbicide exposure can cause many different health effects, from acute problems, such as dermatitis, asthma exacerbations, and gastroenteritis to chronic problems, such as chronic obstructive pulmonary disease and cancer.185 There is also evidence to suggest that increased pesticide exposure can cause birth defects, fetal death, and neurodevelopmental disorder.114,184 Acute pesticide poisoning has been reported among food handlers (e.g., clerks, baggers, stockers, or shipping/receiving handlers) and janitors in retail establishments that sell food products, especially fruits and vegetables.45


Among the people most in danger from pesticide exposure are farmers and agricultural workers. Many studies of these groups have shown an increase in soft tissue sarcomas, presumably from herbicide exposure.87 Children, especially very young children, are also at greater risk from exposures to pesticides and other environmental toxins compared to adults because, pound for pound of body weight, children drink more water, eat more food, and breathe more air than adults.

Childhood leukemia, non-Hodgkin lymphoma, and Hodgkin lymphoma have also been linked with the use of home and pet insecticides, garden fungicides, and to a lesser degree herbicides during pregnancy and early childhood.181 The treatment of pediculosis (lice) with an insecticidal shampoo also may be associated with an increased risk of childhood leukemia.138 School-aged children are also at increased risk for acute illnesses from repellants and pesticides applied within school grounds, pesticide drift exposure from farmland, and pesticide use at parks.7


In the United States, environmental exposure to chlorophenoxy herbicides used in wheat production has been linked to musculoskeletal and respiratory-circulatory birth defects, cancer, type 2 diabetes, and heart disease.190,191 Counties in which wheat is produced have a high rate of defects among infant boys conceived during April or June when herbicide application takes place. Boys conceived during other times of the year and born in counties with low wheat production have far fewer birth defects.189


Pesticides that are not registered or are restricted for use in the United States can be imported in fruits, vegetables, and seafood produced abroad. Environmental quality is a global concern as increasing numbers of people and products cross national borders, transferring health risks such as infectious diseases and chemical hazards.


Contaminated Soil

Contaminated soil is often the main source of chemical exposure for humans, and an active interchange of chemicals occurs between soil and water, air, and food. Direct contact and ingestion of soil are important exposure pathways, and inhalation of volatile compounds or dust must also be considered. The movement of contaminants through soil is very complex, some moving rapidly and others slowly, eventually reaching and contaminating surface or ground water on which people rely for drinking and other purposes.

Asbestos

Asbestos continues to be a significant occupational hazard. It was not until the late 1960s and early 1970s that the public was made aware that asbestos used in products ranging from automotive brake linings to building insulation caused chronic respiratory illnesses, cancer, and other illnesses. Since then, commercial use of asbestos has decreased dramatically.

Abatement workers employed to remove asbestos in buildings wear protective clothing to decrease exposure but still are considered at risk. Long latency (exposure occurring 30 or more years ago continues to affect former workers) and long-term, low-level exposure to the presence of indoor asbestos remain risk factors. It is not just asbestos but other long, thin mineral fibers in the workplace or in the environment that can have similar effects. See Chapter 15 for a discussion of asbestosis.


Manmade vitreous fibers containing mineral wool, glass wool or fiber, and ceramic fiber have replaced asbestos in the workplace. The nonoccupational exposure to manmade minerals does not put consumers at substantial risk; health issues related to these materials mainly occur among workers with long duration of exposure. Clinical consequences are similar to those of asbestos, including pulmonary fibrosis, bronchogenic carcinoma, mesothelioma, and possibly other types of cancers.

Other Chemical Compounds

Polyvinyl chloride (PVC), a type of plastic made flexible through the addition of a chemical, is used in a variety of medical products, including saline bags that store medical solutions as well as blister packs, medical shrink wrap, and IV lines. Vinyl chloride production has doubled in the last 20 years, with current production of 27 million tons per year worldwide. Concern exists over the possibility of chemical plasticizers leaching into the solutions used long-term by certain populations, including people on dialysis, individuals with hemophilia, or neonates exposed at critical points in development.

Additionally, measured changes in the acidity of IV solutions in PVC packaging have been reported.212 Dioxin, a by-product of PVC plastics manufacturing, was declared a carcinogen by the EPA in June 2000. Dioxin accumulates in fatty tissues of mammals and fish. The observed toxicities of these chemicals have been linked to cancers, birth defects, and immune system disorders, resulting in the request for PVC-free medical devices and reduction of environmental contamination with these compounds to the lowest level possible.121,217 High levels of dioxin exposure are associated with chloracne, a distinctive form of acne (Fig. 4-1), and with porphyria cutanea tarda (Fig. 4-2).

In 2005, Catholic Healthcare West, one of the largest hospital networks in the United States, signed a contract for vinyl-free IV bags and tubing and in 2012 Kaiser Permanente, another major U.S. health care provider, announced that it will no longer buy IV medical equipment made with PVC and di-(2-ethylhexyl) phthalate–type plasticizers.41,205


In early 2012, the EPA finalized stronger air emissions standards for PVC production facilities in order to improve air quality and health in the surrounding communities. The new standards would reduce annual emissions from major production sources by 238 tons of total air toxics.235


Most adult blood tests show the chemical perfluorooctanoic acid (PFOA), a chemical compound widely used in Teflon-coated cookware, water- and stain-resistant clothing, cosmetics, and many other products. There has been growing concern about the effects of this compound. Research has found that PFOA causes a modest increase in cholesterol and uric acid, and further research is looking into the effects on thyroid function, cancers, diabetes, sexual reproduction, and fetal development.211 PFOA has been linked to testicular, liver, and pancreatic cancer in animals.44,118,160 In 2005, the EPA scientific advisory board concluded that PFOA was likely to be a carcinogenic in humans and is considered an animal carcinogen.
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Figure 4-1 Chloracne.

(From Bolognia JL, Jorizzo JL, Rapini RP: Dermatology, St. Louis, 2003, Mosby.)
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Figure 4-2 Porphyria cutanea tarda.

Erosion, crusting, and vesicles on the dorsum of the hand in an individual with porphyria cutanea tarda. (From Goldman L: Cecil textbook of medicine, ed 22, Philadelphia, 2004, WB Saunders.)





PFOA never breaks down in the environment so will always be around. In 2006, the EPA began the PFOA Stewardship Program with eight major fluoropolymer and telomere manufacturers with goals to reduce PFOA emissions and products by 95% no later than 2010 and to work on eliminating these chemicals from emissions and products by 2015.231


Fire and Pyrolysis

Fire and pyrolysis directly affect 2 million people annually who are treated for burns, including civilians and firefighters. Pyrolysis, or incomplete combustion, of wood releases many highly toxic compounds that can react with other organic substances to produce new toxic and irritant chemicals. Incomplete combustion and fire-fighting water also produce highly acidic aerosols. Smoldering or partially controlled fires release many toxic products.

The most common type of injuries is in the category of smoke inhalation and respiratory problems followed by lacerations, contusions, and falls. Death can occur as a result of smoke inhalation and myocardial infarction. In fact, the number one cause of on-the-job deaths for firefighters is sudden cardiac death.207 See “Occupational Burns” in this chapter.

Pyrolysis can also be used to reprocess scrap tires into activated carbon, carbon black, Boudouard carbon, and fuel gas.256 In 2007, the United States had 262 million waste tires. More than 89% of these waste tires were recycled or reused, with 54% of them being converted into fuel and was consumed by power plants, industrial boilers, and cement kilns.180 Research continues to be done to determine whether recycling tires in this manner is profitable. This could decrease the amount of tire waste tremendously and utilize tires to our benefit.

Waste

Waste from solid, hazardous, and incinerator by-products is not likely to be encountered directly in a therapy practice. However, the effects of exposure to medical/infectious waste may be more problematic. Standard precautions for handling all medical/infectious waste are available (see Chapter 8 and Appendix A).


Heavy Metals

Heavy metals, such as lead, arsenic, and mercury, actually fall under the chemical agents category but are mentioned separately because of their former prevalence and uniqueness as classic occupational and environmental hazards. In the early 1990s, environmental concerns shifted attention away from lead, mercury, arsenic, and asbestos exposure despite continued high production volume chemical development, toxicology testing, and issues centered around environmental justice.125


However, new findings from the TRI have resulted in a resurgence of interest and research in this area. The TRI is a publicly available EPA database that contains information on toxic chemical releases and other waste management activities reported annually by some industry groups, as well as federal facilities. The 2010 TRI findings report 3.93 billion pounds of combined on-site and off-site disposal or other releases of toxic chemicals. Total disposal or other releases of mercury and mercury compounds amounted to 4.8 million pounds in 2004.

Lead Poisoning

A normal blood lead level is 0. An elevated blood lead level in adults is defined as concentrations greater than 10 μg/dL. This level was reduced in 2010 from an original level of 25 μg/dL. Apparent toxicity is not usually demonstrated until the blood serum lead levels exceed 10 μg/dL in adults. Lower levels (5 μg/dL) have been identified as toxic for pregnant women. A significant association has been found between low-level lead exposures and elevations in maternal blood pressure during labor and delivery, which was seen with umbilical blood lead levels <2.5 μg/dL.254 Infant blood lead amounts at birth is about 85%–90% as high as the mother’s blood lead level. There is more recent evidence that low-dose lead exposure from chronic dose exposures <30 μg/dL can result in adverse effects in multiple organ systems, including effects in neurologic, cardiovascular, reproductive, and renal function. Any levels above these marks require intervention. OSHA prohibits workers with levels greater than 50 μg/dL or higher for construction workers and 60 μg/dL or higher for general industry workers from returning to the workplace where lead is present. Workers are permitted to return to work when their blood lead level is <40 μg/dL.8


Lead poisoning is on the decline in the United States as a result of federal initiatives to end the use of lead in gasoline, lead solder in the seams of food cans (beware of foods in cans manufactured outside the United States), lead-based paints, and plumbing in homes. There has been a reduction in blood lead levels between 1994 and 2009. Data collected by the CDC in 40 states that have the Adult Blood Lead Epidemiology and Surveillance program showed that in 1994 there were 14 per 100,000 employed adults who have ≥25 μg/dL, whereas in 2009 it dropped to 6.3 per 100,000.49 In 2010, when the National Institute for Occupational Safety and Health changed the elevated blood lead levels to 10 μg/dL, there were 26.4 adults per 100,000 with an elevated lead level. The CDC continues to work with the Adult Blood Lead Epidemiology and Surveillance program to ensure these numbers decline with the new definition for an elevated blood lead level of >10 μg/dL.51


Adults are more likely to be exposed to lead in the manufacture of brass, storage batteries, bullets, solder, or glass; furniture refinishing; home renovations; stained-glass or pottery making; mining of lead and zinc ores, and painting and paper hanging. The most common nonoccupational exposures are shooting firearms, retained bullets (gunshot wounds), and prolonged exposure to the burning of metallic wick candles (e.g., home use, restaurant, religious, or ceremonial).8


Consumers should also be aware that the porcelain glaze of old bathtubs and the glaze on imported dishware (ceramics, china, or porcelain) often contain lead and are a potential source of lead exposure. Internet purchases of dishware and ceramics online present a particular threat. Lead can leach out of dishware when the glaze is improperly fired or when the glaze has broken down because of wear from daily usage, especially after repeated use in a microwave or dishwasher. Chips and cracks in ceramic ware also allow leaching of lead. Children’s risk for such exposures is increased with frequent consumption of acidic juices that promote lead leaching from ceramics.50


Children

Lead is particularly toxic to infants and children for several reasons, including (1) the blood-brain barrier is immature before the age of 3, allowing lead to enter the brain more readily; (2) ingested lead has a 40% bioavailability in children, compared with 10% in adults; and (3) the behavioral hand-to-mouth habits. Apparent toxicity in children is not usually demonstrated until the blood serum lead levels exceed 10 μg/dL. In the United States there are approximately 250,000 children between the ages of 1 and 5 years who have blood lead levels >10 μg/dL.53 Ingestion of lead paints found in older residential neighborhoods and exposure to lead dust particles during home renovation projects remain continuing problems among the pediatric population. Likewise, dust and soil containing lead particles too small to see expose children, who are more likely to be on the ground or outside and who engage in more hand-to-mouth activities.

After lead is absorbed it enters the blood stream and attaches to proteins in the blood which carry it to various organs and tissues throughout the body. In adults more than 95% of the total body stores of lead are found in bone and in children around 70% is found in bone.19 Lead can also adversely affect many organ systems, including the CNS and the gastrointestinal, hemopoietic, reproductive, and renal systems. The body is able to rid itself of lead through the urinary and gastrointestinal tract but most people are unable to get rid of as much lead as they take in.

Health effects in infants born to women with moderately elevated blood lead levels include preterm birth, decreased gestational maturity, lower birth weight, reduced postnatal growth, increased incidence of minor congenital anomalies, and early neurologic or neurobehavioral deficits. It remains unclear how long these neurologic effects persist, but some evidence suggests a link between prenatal elevated lead levels and decreased intelligence in children up to age 7 years.46


Serum levels once thought to be safe have been shown to be associated with intelligence quotient (IQ) deficits, behavioral disorders, slowed growth, decreased competency in verbal performance and auditory processing, and impaired hearing. The impairment of cognitive function begins to occur at levels greater than 10 μg/100 mL, even though clinical symptoms may not be apparent; serum levels are required for diagnosis. Other studies show cognitive and delayed puberty at levels below 10 μg.48,176,196



Arsenic

Arsenic is a naturally occurring metal-like element found in the earth’s crust. It was used extensively in pesticides and herbicides until the late 1960s, with most agricultural uses being banned. Until 2004, arsenic was utilized in the preservatives for pressure-treated lumber. It can be found in most foods in very low levels and some fish and shellfish build up the organic form in their tissues, which is not toxic.154 Arsenic binds to tissue proteins and is concentrated in the liver, skin, kidney, nervous system, and bone, with bone being affected to a lesser extent than with lead. The symptoms of acute inorganic arsenic poisoning may include severe burning of the mouth and throat, abdominal pain, nausea, vomiting, diarrhea, hypotension, and muscle spasms.

Typically the arsenic is excreted in the urine within 1 week of exposure, with any remaining arsenic mostly found in the hair, nails, and skin. With chronic arsenic poisoning, the first sign is small dark spots appearing on the trunk, neck, face, arms, and legs. Then the palms of the hands and soles of the feet develop corn-like growths. Increased exposure would produce neurologic symptoms, including numbness, tingling or burning sensations; fluid accumulation; and anemia, with eventual liver, kidney, and CNS damage.226 In severe cases, cardiomyopathy, jaundice, renal impairment, red cell hemolysis, ventricular arrhythmias, coma, seizures, and intestinal hemorrhage are seen. Painful dysesthesia in the hands and feet, bone marrow depression, transverse white striae of the nails, altered mentation, and occasionally garlicky perspiration odor may occur.

Epidemiologic studies have demonstrated a correlation between environmental or occupational arsenic exposure and a risk of vascular diseases related to atherosclerosis. It appears that arsenic induces endothelial dysfunction as a result of impaired nitric oxide balance, and inflammatory and coagulating activity. Arsenic may accelerate atherosclerosis, but the mechanism for this event remains under investigation.201


Cancers of the skin, kidney, bladder, and lungs have been associated with arsenic poisoning, but the mechanisms responsible for arsenic carcinogenesis have not been established. Increasing evidence indicates that arsenic acts at the level of tumor promotion by modulating the signaling pathways responsible for cell growth.202,247 The risk of arsenic-induced cancer is associated with 20 or 30 years of drinking polluted water, not from a brief or occupational exposure. The current standard in the United States is 10 parts per billion. Any water supply that has much higher arsenic levels is not considered safe for human consumption.

Arsenic trioxide, which is an inorganic oxide of arsenic, has been utilized for cancer treatment over the last 15–20 years. It is used specifically for relapsed acute promyelocytic leukemia (APL) and has demonstrated good results with these patients. Current research being done shows that combining arsenic trioxide with standard treatment for APL improves survival outcomes and may reduce the amount of cytotoxic chemotherapy exposure to this patient population. Arsenic trioxide has also shown efficacy in treating other malignancies including multiple myeloma and myelodysplastic syndrome.75


Mercury

Mercury is a naturally occurring element found in air, water, and soil. It can be dangerous when ingested, inhaled, or absorbed through the skin. Most people have some amount of mercury in their bodies, but random testing of individuals has revealed higher than the acceptable, safe limit of 1 part per million set jointly by the EPA and the Food and Drug Administration (FDA). Mercury is usually released in elemental form and then converted into methylmercury by bacteria. Methylmercury is more toxic to humans because it is more easily absorbed into the body. Current research has found no safe level of methylmercury in the blood.238


Sources of Mercury

Mercury is found in the earth’s crust and can be found in many rocks, including coal. In the United States, more than 50% of mercury emissions in the air are from coal-burning power plants. Common products created with mercury include thermometers, switches, and some light bulbs. Phasing out these mercury-containing products has already become a national trend.

Inorganic mercury compounds take the form of mercury salts, which are generally white powders or crystals. Both inorganic and organic mercury compounds have been commonly used as fungicides, antiseptics, or disinfectants and in some medicines including some nasal sprays and ophthalmic solutions.

Harmful mercury vapors can be transferred to water and soil where they can be introduced into the food chain, causing renal and neurologic disorders. Although eating contaminated fish is the leading cause of mercury accumulation in humans, elevated levels of emissions from coal-burning power plants and petroleum refineries, mining-related wastes, and the improper disposal of mercury products have resulted in increased mercury in the environment, with the trickle-down effects on fish, with the larger fish having higher concentrations of mercury. In 2004, the EPA and FDA issued consumer advice about mercury in fish and shellfish intended for women who might become pregnant, women who are pregnant, nursing mothers, and young children. The recommendations are to eat those fish and shellfish that are lower in mercury content, including shrimp, canned light tuna, salmon, pollock, and catfish and avoid those that are higher in mercury content including shark, swordfish, tilefish, and king mackerel.236


Exposures to women of childbearing age, pregnant and nursing women, and children younger than age 15 are of great concern because of the susceptibility of these groups and resultant adverse effects. According to analysis of data gathered by the National Health and Nutrition Examination Survey, between 200,000 and 400,000 children born in the United States each year have been exposed to mercury levels in their mothers’ wombs high enough to impair neurologic development.150


Hospitals generate a daily average of 26 pounds of waste per staffed bed. There is increasing concern about mercury release from medical waste incinerators. In 2012, the Healthier Hospitals Initiative began which is a national campaign to implement a new approach to improve environmental health and sustainability in the health care sector. Healthier Hospitals Initiative will be gathering data from participating hospitals over their first 3 years to demonstrate the impact their initiatives are having on the health and safety of patients, workers, and communities as well as a reduction in health care expenditures. Hospitals and health systems produce 11,700 tons of waste each day with some of the medical supplies containing mercury. Hospitals and health systems are beginning to eliminate mercury-containing thermometers, sphygmomanometers, and clinical devices and replacing them with nonmercury items.99


There is considerable controversy as to whether dental amalgams (“silver fillings”) may cause significant health effects in humans. They are made up of about 40%–50% mercury, 25% silver, and 25%–35% mixture of copper, zinc, and tin. There is some evidence that a sustained release of mercury and other metals occurs from the amalgam into the body. Researchers have measured a daily release of mercury on the order of 10 μg from the amalgam into the body. In response to a need for a greater concentration of research in this area, a group of concerned dentists formed the International Academy of Oral Medicine and Toxicology in 1984. One of their objectives was to scientifically explore the safety of amalgam restorations. A study looking at neurologic findings in children with dental amalgams found that even children with 7–10 amalgam surfaces had no change in neurologic status after 7 years. This may show that neurologic factors from amalgam mercury exposure in children are insignificant.122 Consequently, there are a growing number of scientific studies that document pathophysiologic effects associated with amalgam mercury. In the interest of protecting their citizens’ health, Sweden, Norway, Germany, Denmark, Austria, Finland, and Canada have recently taken steps to limit and phase out the use of amalgam restorations. About one-third of the dentists in the United States no longer use mercury-containing products. Resin composite fillings, which match the tooth color, are used instead.

Despite consumer concerns about mercury exposure from dental fillings, clients and dental personnel are at greatest risk when amalgams are removed. The aerolization during removal creates greater mercury exposure than the hardened and intact filling in the mouth. It is advised by some that amalgams should only be removed when the filling (or tooth) is no longer intact, rather than to eliminate mercury exposure. Dental personnel are at greatest risk for this type of repeated exposure.

Clinical Manifestations (Mercury Exposure)

The EPA reports that 3% of women of child-bearing age had at least 5.8 parts per billion of mercury in their blood in 2005–2008. About 42% of the women of child-bearing age in the United States have at least 1 part per billion of mercury in 2005–2008. They also noted that children born to women with blood concentrations of mercury above 5.8 parts per billion are at some risk of adverse health effects, especially decreased IQ and problems with motor skills.

The National Academy of Sciences and EPA determined that pregnant women with between 32 and 58 parts per billion of mercury in the blood corresponds to an approximate doubling in the risk of poor performance on neurodevelopmental tests including those measuring attention, fine motor function, language skills, visual spatial abilities, and verbal memory.237 Exposure to hazardous levels of mercury can cause permanent neurologic heart and kidney impairment. Neurologic or neurodegenerative diseases, mental retardation, cerebral palsy, seizures, memory loss, learning disabilities, developmental delays, autoimmune disorders, mental health disorders, and birth defects are among the many conditions blamed on mercury exposure.255


Vaccines commonly given to children before 2001 contained a preservative (Thimerosal) that contained mercury. There were concerns raised over the total number of vaccinations given to children during the first 6 months of life that could lead to toxic levels of mercury. There was some suspicion that increased rates of autism could be the result of mercury poisoning from vaccines, but this has not been proved conclusively. A 2011 study comparing urinary mercury between children with autism and control children showed no statistical differences in levels of urinary mercury levels even when controlled for age, gender, and amalgam fillings.258


Acute exposure to high levels of elemental mercury results in CNS effects such as tremors, mood changes, and slowed sensory and motor nerve function. Chronic exposure can also cause CNS effects such as increased excitability, irritability, tremors, and a chronic personality disorder called the Mad Hatter syndrome, characterized by unusual shyness, labile affect, and decline in intellect. Acute exposure to inorganic mercury orally may result in nausea, vomiting, and severe abdominal pain. Kidney damage is a major effect from chronic exposure to inorganic mercury. Acute exposures to very high levels of methylmercury can result in CNS effects such as blindness, deafness, and impaired consciousness levels. Chronic exposure may lead to paresthesia, blurred vision, malaise, speech difficulties, and constriction of the visual field.6


Mercury Regulation

In 2005, the EPA took its first step toward reducing mercury pollution from coal-fired power plants with the Clear Air Mercury Rule, designed to reduce mercury emissions by 70% over the next 20 years. In December of 2011, the EPA announced the Mercury and Air Toxics Standards, which is the first national standards to protect families from power plant emissions. The plants will have up to 4 years to comply with these new standards. The EPA has estimated that in 2016, the health benefits of these changes would be between $37 billion and $90 billion and would avoid 4200 to 11,000 premature deaths, 2800 cases of chronic bronchitis, 4700 heart attacks, 130,000 cases of aggravated asthma, 5700 hospital and emergency department visits, 6300 cases of acute bronchitis, 140,000 cases of respiratory symptoms, 540,000 days of missed work, and 3.2 million days when people restrict their activities.



Xenoestrogens/Xenobiotics

Xenoestrogens are also part of chemical environmental exposure but are discussed separately because of their unique place as a hazardous agent. In the early 1970s, scientists from around the world met together to discuss the cumulative efforts of researchers investigating various endangered species. Together they identified that exposure to petrochemicals (previously called xenoestrogens but now referred to as xenobiotics, meaning “foreign to life”) is the underlying cause of dwindling births in these species.

Petrochemicals, such as pesticides and insecticides, are the primary xenobiotics and constitute substances totally foreign to nature—that is, they are not found in the natural world but rather are synthesized chemicals. Other petrochemicals are present in commonly used items or products such as emollients in lotions and creams, spreaders in salad dressing, carpet glues, paints, solvents, automobile gasoline, plastics, and a multitude of other common household objects. Researchers concluded that the effect of these residues is selective to the reproductive systems of the developing fetuses so that exposure in the developing fetuses resulted in infertility or sterility. Since that time, it has been recognized that these chemicals can affect other systems, including the thyroid, immune function, and nervous system.

The effect of these chemicals has been to create what is referred to as an estrogen-dominant environment because the chemicals have estrogenic activity. Estrogen dominance on humans (both men and women, although women are more susceptible) is the subject of intense scrutiny by scientists and researchers.

This biologic phenomenon may be linked to autoimmune dysfunction, thyroid disruption, increased body fat, metabolic regulation, decreased sex drive and sperm production (infertility), altered blood clotting, early menarche, zinc deficiency associated with prostate dysfunction, endometriosis, and headaches associated with fluid retention.

The official opinion of the Endocrine Society is that there is sufficient evidence for adverse reproductive outcomes including genital birth defects, cancers, and infertility to be concerned. For complete research data and references from peer-reviewed scientific journals, see the Endocrine Society website (www.endo-society.org).

Physical Agents

Electromagnetic Radiation

The long-term effects of exposure to electromagnetic radiation or electromagnetic fields (EMF), including radiofrequency and microwave, ultraviolet light, x-ray, and gamma rays, remain under intense scrutiny (Fig. 4-3). Ionizing radiation is the result of electromagnetic waves entering the body and acting on neutral atoms or molecules with sufficient force to remove electrons, creating an ion. The most common sources of ionizing radiation exposure in humans are accidental environmental exposure and medical, therapeutic, or diagnostic irradiation.

All living material is vulnerable to ionization by high-energy radiation because the disruption of atoms joined into molecules producing ions and free radicals (see Chapter 6 and Fig. 6-2) can result in further biochemical damage, including somatic effects, such as cell death, and genetic effects, including reproductive effects and cancer. Radiation-induced changes can cause genetic mutations and structural rearrangements in chromosomes that can be transmitted from generation to generation.25,221


A wide range of other adverse health effects have been attributed to ionizing radiation, including visual, thermal, behavioral, CNS, and auditory effects; effects on the blood–brain barrier; and immunologic, endocrinologic (including effects on biorhythm), hematologic, developmental, and cardiovascular effects.

Exposure to nonionizing radiation (i.e., the electromagnetic wave does not have enough energy to strip an atom of its electron) occurs most commonly as a result of the use of a wide variety of industrial and electronic devices (e.g., microwave ovens, scanning lasers in stores, high-intensity lamps, video display terminals, scanning radars, or electronic antitheft surveillance).
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Figure 4-3 Electromagnetic (EM) spectrum.

Different types of electromagnetic radiation have different frequency or wavelengths. Radio waves, television waves, and microwaves are all types of electromagnetic waves. The electromagnetic spectrum includes, from longest wavelength to shortest: radio waves, microwaves, infrared, optical, ultraviolet, x-rays, and gamma rays. Waves in the electromagnetic spectrum vary in size from very long radio waves the size of buildings, to very short gamma rays smaller than the size of the nucleus of an atom. The frequency is the rate at which the electromagnetic field goes through one complete oscillation (cycle) and is usually given in Hertz (Hz), where 1 Hz is one cycle per second. As the frequency rises, the wavelength gets shorter.




Chemical compounds from plastic wrap surrounding food or covering dishes used in a microwave can leach into the foods and affect the body. Packaging and plastic wraps that contain polyethylene are preferred for use in the microwave, because these do not have plasticizers (materials that make the wrap more pliable). Containers meant for cold foods, such as margarine or whipped topping, should also be avoided for microwave use, because these containers can melt, dispersing some of their components into the food.

Considerable speculation has gone on around the world that long-term exposure to EMFs is correlated with the development of breast cancer, leukemia, miscarriage, and neurodegenerative diseases such as Alzheimer disease, Parkinson disease, and amyotrophic lateral sclerosis (ALS).95


The unexplained high incidence of breast cancer in industrialized nations is suspected as being linked to electric power generation and consumption. The proposed biologic mechanism is the inhibition of melatonin caused by the products of electric power generation, EMFs, and light at night, but this has not been proved and further investigation is warranted.71,137,158


Most exposures to electromagnetic interference are transient and pose no threat to people with pacemakers and implantable cardioverter defibrillators; however, magnetic resonance imaging (MRI) and prolonged exposure to EMFs are contraindicated in anyone who is pacemaker-dependent.166


Concerns that cellular telephone radiation is linked to tumors of the head and neck (including brain and salivary gland tumors) or causes a variety of serious problems (e.g., genetic damage, pacemaker or implantable cardioverter defibrillator disruption, interference with heart/lung monitors, or compromise to the blood–brain barrier) have not been substantiated.220 Long-term studies of longer induction periods, especially for slow-growing tumors with neuronal features, conclude that the data do not support the hypothesis that mobile phone use is related to an increased risk of brain tumors.128,178,193


In 2011, the WHO and International Agency for Research on Cancer (IARC) classified radiofrequency electromagnetic fields as possibly carcinogenic to humans (2B Classification) based on an increased risk for glioma associated with wireless phone use. The evidence was shown to be limited among users of wireless phones for glioma and acoustic neuroma and was shown to be inadequate to draw conclusions for other cancers.

The lack of ionizing radiation and the low-level electromagnetic energy emitted from mobile phones and absorbed by human tissues is not strong enough to change the structure of atoms, making it unlikely that these devices cause DNA changes that can lead to cancer. But these devices do emit enough energy to heat tissue, and the effects of prolonged exposure have not been determined. The only health hazard of mobile phones that has been confirmed is the increased risk of having an accident while driving and using a mobile phone.62 In 2009, there were 5474 people killed and around 448,000 injured in motor vehicle crashes involving distracted driving. Of those killed, 995 (18%) involved reports of mobile phone use, whereas 24,000 (5%) of those injured reported mobile phone use.227 There has been some indication that there is an increased risk for glioma in those who report the highest 10% of mobile phone usage; however, the results were not consistent.257 Until conclusive evidence is available, consumers may want to purchase phones with the lowest emissions (for more information, see Environmental Working Group at http://www.ewg.org/cellphone-radiation).

The American Society for Reproductive Medicine found that the more men used their mobile phones, the lower their sperm count was, the poorer the quality of the sperm was, and the lower the sperm mobility was. Using a mobile phone for more than 4 hours per day caused a 25% decrease in the sperm produced, with only 20% of them looking normal. Research on the ovaries of mice is looking at the effects of radiofrequency exposure and is limited at this time. Research on the effects of radiofrequency exposure during pregnancy is also limited.4,5,252


Likewise, a previous concern that living in close proximity to power lines was correlated to cancer has not been proved31,204 nor have reports linking video display terminals to miscarriages been substantiated.80 A study looking at exposure to magnetic fields during pregnancy found strong evidence that prenatal maximum magnetic field exposure above a certain level (possibly 16 mG) may be associated with miscarriage risk.126


Vibration

Vibration is divided into two types: whole-body vibration (WBV) and hand–arm vibration (HAV). Truck, tractor, bus, and boat drivers; helicopter pilots; heavy equipment operators; miners; and others are at increased risk for WBV. Major clinical concerns of WBV exposure are chronic back pain and degenerative disk diseases, visual and vestibular changes, and circulatory and digestive system disorders.27,94,141 The risk for increased spinal loading and physiologic changes associated with WBV can be reduced by vibration damping, good ergonomic design, reducing exposure, and reducing other risks such as lifting.167


Vibration-induced white finger disease is the most common example of an occupational injury caused by vibration of the hands. This condition occurs secondary to the use of hand tools, such as power saws, grinders, sanders, pneumatic drills, and jackhammers, and other equipment used in construction, foundry work, machining, and mining.

WBV is used as a neuromuscular training method for a range of individuals from athletes to geriatrics. WBV has been found to increase the mechanical power output of muscles and improve neuromuscular efficiency in athletes and can increase walking speed, step length, and single-leg stand time in the geriatric population. WBV therapy as a treatment for osteoporosis has been researched over the last several years and there has been very little information on potential harms of WBV. However, there are safety concerns including possible long-term harm. Further research is needed for whether this would be an advantageous treatment choice in this population.33,78,116,139,161,173,259


Heat Stress

Heat stress exceeding human tolerance can result in heat-related disorders (e.g., exertional heat stroke, exhaustion, cramps, dehydration, or prickly heat) and heat illnesses (e.g., chronic heat exhaustion, reduced heat tolerance, anhidrotic heat exhaustion, or exertional hyponatremia), some of which are fatal. Heat illness is more likely in hot, humid weather but can occur in the absence of hot and humid conditions.

Between 1999 and 2003, there was a total of 3,442 deaths resulting from exposure to extreme heat, with 2,239 of them having hyperthermia as the cause of death and 1,203 with hyperthermia as a contributing factor. This means on average there are more than 650 heat-related mortalities in the United States.52 In a therapy setting, the groups of people most likely to experience heat stress include older adults during temperature extremes, industrial workers, construction workers, firefighters, outdoor sports participants, agricultural workers, pregnant women, and people taking mood-altering drugs (i.e., they lose touch with their environment).

Those at higher risk of heat stress include the elderly, young children, and those with chronic medical conditions. This population is also at an increased risk for heat-related mortality. Individuals receiving medications that interfere with salt and water balance are at increased risk for heat-related illness and death. Watch for diuretics, anticholinergic agents, and tranquilizers that impair sweating, as well as antidepressants, such as tricyclic antidepressants, that affect the body’s ability to respond to temperature changes.

The signs and symptoms of exertional heat illnesses may vary from person to person but often include thirst, sweating, transient muscle cramps, fatigue, dizziness or lightheadedness, and dehydration (Table 4-2). Headache, nausea, loss of appetite, decreased urine output, chills, weakness, pallor, or cool and clammy skin may also occur, especially with exercise (heat) exhaustion.

Disorientation, staggering, seizures, loss of consciousness (coma), or emotional instability (even hysteria) occur with exertional heat stroke. Exertional hyponatremia is characterized by increased body-core temperature, low blood-sodium level, progressive headache, confusion, lethargy, significant mental compromise, seizures, swelling of the hands and feet, and even coma.28


High Altitude

High-altitude environment (8000-14,000 feet) is characterized by atmosphere with decreasing partial pressure of oxygen and decreasing temperature. Hypoxia (reduced availability of oxygen to the body) appears to be the underlying cause of most of the physiologic changes of elevated altitude.

Acute altitude sickness includes acute mountain sickness, high-altitude pulmonary edema, and high-altitude cerebral edema. These three probably represent a continuum of disease, but each has different symptom complexes, pathogenesis, and slightly different treatment interventions. With high-altitude pulmonary edema, fluid accumulates in the lungs when the arteries become constricted because of a lack of oxygen and the decrease in air pressure. Symptoms include fatigue; breathlessness at rest; fast, shallow breathing; cough that produces pink, frothy sputum; blue or gray lips or fingernails (cyanosis); chest tightness; and drowsiness.

High-altitude cerebral edema is brain swelling severe enough to interfere with brain function. The affected individual may experience confusion, inability to think or concentrate, confusion, and loss of physical coordination. Vision can become blurred if bleeding occurs from blood vessels at the back of the eye.

Not everyone gets sick at higher altitudes, but health risks increase the higher and faster one climbs, especially if early warning signs are ignored (e.g., headache, fatigue, dizziness or lightheadedness, nausea, or vomiting). People with cardiopulmonary and other diseases (e.g., sickle cell disease) are at increased risk for worsening of the medical disorder and possibly at increased risk for acute altitude illnesses with ascent to high altitudes. Aviation and aerospace illnesses are rarely encountered by the therapist and are beyond the scope of this book.



Risk Factors

Environmental pathogenesis requires an understanding of latency, the concept that a hazardous or toxic agent may initiate a series of internal reactions that do not manifest as overt disease for many years or even decades as the body strives to maintain a state of optimal health or homeostasis. Exposures to any of the agents discussed in the previous section on etiology are in fact risk factors. Many additional factors, such as route of exposure (e.g., inhalation, ingestion, or absorption through the skin); magnitude or concentration (dose) of exposure; duration (e.g., minutes, hours, days, lifetime); and frequency (e.g., seasonal, daily, weekly, or monthly), play into the development of progressive and overt disease.


Table 4-2

Clinical Manifestations of Exertional Heat Illnesses



	Heat Illness
	Risk Event
	Signs and Symptoms
	Intervention




	Dehydration
	Fluids are not maintained or replenished
	Dry mouth, thirst, irritability, headache, dizziness, cramps, fatigue, decreased athletic performance
	Move to a cool environment, rehydration



	Heat cramps
	Intense exercise; fluid deficiencies; electrolyte imbalance
	Intense muscle pain; prolonged muscle contraction
	Rehydration, replace sodium if needed, light activity (stretching, slow walking), massage, relaxation



	Heat syncope
	Exposure to high environmental temperatures; first 5 days of acclimatization; prolonged standing
	Orthostatic dizziness; dizziness or fainting, tunnel vision, pallor, sweaty skin, decreased pulse rate
	Move to cool (shaded) area, adequate hydration, modified activity levels until acclimatized, elevate legs above level of heart, instruct person to increase venous return before standing (e.g., ankle pumps, arms over head, change positions slowly)



	Heat exhaustion
	Hot, humid conditions (e.g., indoor pool, sauna or hot tub, outdoor weather)
	Unable to continue exercise or activity; unable to sustain cardiac output; loss of coordination; dizziness or fainting; profuse sweating; headache; nausea and vomiting; diarrhea; muscle cramps
	Move to cooler environment; remove excess clothing; recline and elevate legs above heart; cool with fans, ice towels, or ice bags; rehydration if possible (no nausea or vomiting)



	Exertional heat stroke
	Temperature regulation system is overwhelmed by excessive heat production or inhibited heat loss in challenging environmental conditions
	Elevated core body temperature (more than 40° C/104° F); tachycardia; hypotension; vomiting; sweating or dry skin; altered mental status, seizures, coma, death
	Whole body cooling (e.g., immersion), monitor body temperature recovery every 5–10 minutes, avoid overcooling, medical referral if physician is not on-site






[image: image]


Data from Centers for Disease Control and Prevention (CDC): Extreme heat: a prevention guide to promote your personal health and safety. Available at www.bt.cdc.gov/disasters/extremeheat/heat_guide.asp. Accessed August 30, 2012.




Likewise, personal factors that vary from one person to another may affect pathogenesis and must be considered. These include age, gender, ethnicity, nutritional status, personal habits and lifestyle, genetic makeup and host susceptibility, and the strength of individual defense mechanisms. The host–agent–environment interactions are immensely complex and poorly understood at this time.

Pathogenesis

Once a hazardous substance is released into the environment, it may be transported and transformed in a variety of complex ways. For example, a chemical may be modified by the environment before entering the body; transformed by chemical or biochemical processes; or undergo vaporization, diffusion, dilution, or concentration by physical or biologic processes. Plants and animals may accumulate small doses of a chemical agent and bioconcentrate them to the degree that they become hazardous when consumed by humans.

All cells respond to a variety of different adverse environmental stimuli with a cellular defense response now commonly referred to as the stress response. Molecules released by the cells in response to stress (e.g., hyperthermic shock, radiation, toxins, or viral infections) are called heat shock or stress proteins. Increased levels of these proteins after a cellular injury from any of the environmental hazardous agents seem to act as molecular chaperones that facilitate the synthesis and assembly of new reparative proteins.

Cells that produce high levels of stress proteins seem better able to survive ischemic damage; stress proteins may be influential in certain immunologic responses and may also be a requirement for cells to recover from a metabolic insult.79 Research looking at the role of stress proteins is being done and has found that heat shock proteins increase the level of maturation and expression of cells and they could regulate cell differentiation and proliferation both physiologically and pathologically.3


Once some people are sensitized to chemicals, they develop increasingly severe reactions to more and more chemicals at smaller and smaller concentrations. The allergic response that occurs does not appear to be a typical response, perhaps suggesting altered immune system modulation. Immunologists have also discovered a possible connection between stress proteins and autoimmune disease, which may lead to preparations of specific protective vaccines.59,253 Research is also being done on the role of stress proteins on chronic inflammatory diseases like multiple sclerosis, with the results being controversial.130,144


Chronic exposure to air particulate matter leads to inflammation and oxidative stress, precursors to pulmonary and cardiovascular diseases and cancer.172 Exposure to environmental pollutants has been linked with oxidative DNA damage in humans.107,203 Exposures are genotoxic and interfere with DNA repair and inhibit the cellular apoptosis needed to prevent cancer. Biomonitoring studies show that DNA damage is influenced by a variety of lifestyle and environmental exposures, including exercise, air pollution, sunlight, diet, and the chemical and physical agents discussed in this chapter.26,142,213


Clinical Manifestations

An environmental illness may manifest in a variety of ways. The illness may present as a newly developed clinical syndrome or an aggravation or change in a preexisting condition. The EPA identifies the following seven categories of human health effects from hazardous exposures233:

• Carcinogenicity: can cause cancer.


• Heritable genetic and chromosomal mutations: can cause mutations in genes and chromosomes that will be passed on to the next generation, such as caused by ionizing radiation.


• Developmental toxicity: can cause birth defects or miscarriages.


• Reproductive toxicity: can damage the ability of men and women to reproduce.


• Acute toxicity: can cause death from even short-term exposure to the lungs, through the mouth, or the skin.


• Chronic toxicity: can cause long-term damage other than cancer, such as liver, kidney, or lung damage.


• Neurotoxicity: can harm the nervous system by affecting the brain, spinal cord, or nerves.


Local toxicities from exposure to environmental agents, such as ocular damage, mucous membrane complaints (eye, nose, and throat irritation), chemical burns to skin, noise-induced hearing loss, and vestibular disorders, can occur. Systemic toxicities can involve any organ system (Table 4-3). The clinical syndrome may mimic a wide range of psychiatric, metabolic, nutritional, inflammatory, and degenerative diseases.

Over the last 15 years, a new syndrome of environmental symptoms associated with chemicals, called multiple chemical sensitivity (MCS), has been observed both in the United States and in European countries. MCS is characterized by a chronic condition with symptoms that recur reproducibly in response to low levels of exposure to a wide variety of chemicals found in everyday substances. Those chemicals rated as causing the most symptoms include pesticides, formaldehyde, fresh paint, new carpet, diesel exhaust, perfume, and air fresheners.88


Symptoms occur in multiple organ systems and improve or resolve when irritants are removed.66 Two to four times as many cases of MCS exist among Gulf War veterans compared with undeployed controls169,214 (see “Gulf War Syndrome” in this chapter). Objective physical findings and consistent laboratory abnormalities or biomarkers associated with MCS are typically nonexistent, leading some in the medical community to call this condition idiopathic environmental intolerance, a psychosomatic or neuropsychiatric disorder. Reported symptoms range from runny nose to difficulty breathing and heart palpitations but also include fatigue, headaches, weakness, malaise, decreased attention/concentration, memory loss, disorientation, confusion, and mood changes—with the most often seen symptoms being tiredness/lethargy, difficulty concentrating, muscle aches, memory difficulties, and long-term fatigue.88



Table 4-3

Systemic Manifestations of Toxicity



	Systems
	Clinical Manifestations




	Optic
	Optic nephropathy, optic neuritis, optic atrophy



	Integument
	
Atopic dermatitis

Urticaria

Pain, itching, erythema

Pustules, papules

Chemical burns





	Cardiovascular
	
Cardiac arrhythmia

Coronary artery disease

Hypertension

Myocardial injury

Nonatheromatous ischemic heart disease

Peripheral arterial occlusive disease





	Respiratory system
	
Airway inflammation and hyperreactivity

Bronchitis

Asthma

Hypersensitivity pneumonitis

Pneumoconiosis

Interstitial fibrosis

Asbestosis

Silicosis

Granuloma formation

Diffuse alveolar damage





	Gastrointestinal (GI) tract
	Cancer



	Liver
	
Acute or subacute hepatocellular injury

Cirrhosis

Angiosarcoma

Carcinoma

Hepatitis





	Kidney and urinary tract
	
Acute renal disease

Chronic renal failure

Tubulointerstitial nephritis

Nephrotic syndrome

Rapidly progressive glomerulonephritis





	Central nervous system
	
Sensorimotor polyneuropathies (mild system to severe weakness)

Muscular fasciculations and weakness

Reduced or absent reflexes

Cranial neuropathy

Prominent autonomic dysfunction

Encephalopathy

Cerebellar ataxia





	Hematopoietic system
	
Aplastic anemia

Hemolytic anemia

Myelodysplastic syndromes

Multiple myeloma

Toxic thrombocytopenia

Porphyria





	Immune system
	
Allergic disease

Allergic rhinitis

Bronchial asthma

GI allergy (food)

Anaphylaxis

Autoimmune diseases

Neoplasia





	Reproductive system
	
Menstrual disorders

Altered fertility or infertility

Spontaneous abortion or stillbirth

Birth defects, low birth weight

Cancer

Reduced libido or impotence

Altered or reduced sperm production

Premature menopause
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Studies looking into treatment strategies for those affected by MCS have found that there can be learned behaviors and symptoms in response to specific toxins. This can cause an overreactive response as well as anxiety.140 The mechanism of response to toxins is still not understood; therefore, an effective treatment strategy does not exist at this time.

The treatment focus of this philosophy is to overcome the affected individual’s belief in a toxicogenic explanation for the symptoms,210 whereas other health care professionals are calling for accurate diagnostic assessment, agreement on the use of specific questionnaires, clinical and technical diagnostic procedures, and prospective clinical studies of people with MCS, comparative groups, and experimental approaches.10 All in all, the concept of MCS has ignited considerable controversy in the fields of medicine, toxicology, immunology, allergy, psychology, and neuropsychology.120


Neurotoxicity

Of particular interest to the therapist may be the effects of hazardous or toxic agents on the nervous system. Neurologic symptoms are common presenting symptoms in people seen by occupational and environmental health professionals. Confusion and other cognitive difficulties, headaches, fatigue, dizziness, limb paresthesias, and abnormal gait patterns are often experienced, but these are nonspecific and seldom point to a single disease or cause.

Many toxins manifest as a nonspecific syndrome of distal sensorimotor impairment that is indistinguishable from the neuropathy caused by common systemic diseases (e.g., diabetes mellitus, vitamin B6 deficiency, alcoholism, or uremia). Toxins, such as lead, have a striking predilection for motor fibers and usually produce minimal sensory symptoms.

Neurologic symptoms that appear immediately after acute exposure are usually a result of the physiologic effects of the specific (usually chemical) agent. These symptoms subside with cessation of exposure and elimination of the compound from the body. By contrast, delayed neurologic disorders are generally a result of pathologic alterations of the nervous system.

Symptoms appear in a subacute manner over days or weeks after short-term exposure. In the case of long-term exposure, symptoms may appear insidiously and progress over many weeks or months. Recovery can be expected after cessation of exposure, but recovery is slow and depends on the extent of neuronal damage, the half-life of the chemical (i.e., continued exposure until the drug is out of the system), and the adverse effects of chelates used in the chemotherapy of metal poisoning.

Neurotoxicants do not cause focal (asymmetric) neurologic syndrome. Neurotoxins reach the nervous system by the systemic route and cause neurologic symptoms and deficits in a diffuse and symmetric manner, resulting in polyneuropathy. Any significant asymmetry in the presentation, such as weakness or numbness affecting one limb or one side of the body, is not likely to be attributed to neurotoxicity. Multiple neurologic syndromes are possible from a single toxin. Although the effects of neurotoxins are symmetric, neurons from different parts of the nervous system react differently to the agent.

Toxic polyneuropathy affects the distal limbs first, reflecting the greater vulnerability of the longest nerve axons. Sensory disturbances are usually reported as a tingling or burning sensation distributed in a stocking-and-glove pattern (see Fig. 39-5). The toes and the feet are affected first; hand symptoms are seldom present during the early stage. Involvement of the motor nerve fibers, if present, manifests first as atrophy and weakness of the intrinsic foot and hand muscles, bilaterally. More severe cases may present with footdrop or wristdrop, reflecting degeneration of motor axons to the lower leg and forearm muscles.

Neuropathic pain is commonly encountered in people with peripheral neuropathies regardless of the cause. In other words, pain patterns associated with chemically induced peripheral neuropathies do not differ significantly from the clinical picture of pain associated with neuropathy of other causes. Often this pain bears little relationship to the severity of neuropathy and may intensify during a period of recovery, or it may remit paradoxically as the neuropathy progresses, often with further loss of sensation. Pain is not a reliable indicator of neurologic progression or recovery.

Medical Management

Clinical assessment may include assessing the details of exposure and correlating them with the medical condition. Various testing procedures may be developed on the basis of the historical information provided by the client. The clinical presentation, environmental history, and results of laboratory tests assist the physician in demonstrating a correlation between exposure and the clinical manifestations. Nerve conduction velocity (NCV) studies and electromyography are the primary tools for the laboratory evaluation of neuromuscular disorders. A toxic polyneuropathy is characterized by a diffuse and relatively symmetric pattern of nerve conduction velocity abnormalities.

Removal from exposure and decontamination of the exposed victim are essential in the treatment of exposure-linked toxicity. Specific intervention protocols depend on the agent involved (e.g., pesticide poisoning requires symptom-specific therapy such as IV anticonvulsants to halt a seizure; antihistamines are used for allergic reactions), the particular organ system involved, and the presenting pathologic condition.


SPECIAL IMPLICATIONS FOR THE THERAPIST 4-1

Environmental Medicine

Environmental Hazards

Given the context of industrial, occupational, and environmental medicine and the single overriding factor of latency, health care professionals must view each client’s health status holistically, as a composite of the individual’s total life experience. Whenever symptoms present in the absence of a clearly identifiable history or cause, the client’s past medical history must be carefully reviewed.


An environmental and occupational history includes dates of employment, a list of current and longest-held jobs, average hours worked per week, exposure to potential hazards in the workplace, common illnesses in coworkers, and personal protective equipment worn (or not worn) on the job.

Many health care providers use the mnemonic CH2OPD2 (Community, Home, Hobbies, Occupation, Personal habits, Diet and Drugs) as a tool to identify an individual’s history of exposures to potentially toxic environmental contaminants.134 Specific questions for the therapist to ask are available.92,134 Any information elicited by the therapist but unknown to the physician must be documented and reported.

Each geographic area has its own specific environmental/occupational concerns. The therapist must find out about specific local exposures and community concerns. Overall, the chronic exposure to chemically based products and pesticides has escalated the incidence of environmental allergies and cases of multiple chemical sensitivity. Frequently, these conditions present in a physical therapy setting with nonspecific neurologic and/or musculoskeletal manifestations.

The therapist must be aware that chemically induced illnesses may present as generalized muscle rigidity, peripheral neuropathy, or neurocognitive impairment as a result of neurotoxicity. Any unexplained muscle weakness and atrophy, sensory loss, depressed or absent deep tendon reflexes, memory loss, delirium, ataxia, or global change in muscle tone should raise a red flag for possible chemical etiology.162


Air Pollution

Vigorous exercise outdoors, which increases the dose of pollution delivered to the respiratory tract, should be avoided during periods of ambient air pollution.84,183 Health care providers can reasonably advise all clients, especially anyone with respiratory disorders, as well as athletes in training,170 to stay indoors during pollution episodes.

Respiratory protective equipment has been developed for use in the workplace to minimize exposure to toxic gases and airborne particles. Many of these devices, particularly those likely to be most effective, add to the work of breathing and are not well tolerated by some people, especially those with respiratory disease. The major limitation of respiratory protective equipment is that the anticipated protection is only achieved if the equipment fits properly. Much remains unknown about the efficacy of respiratory protective equipment, and concerns have been raised about the risk of dangerous carbon dioxide accumulation within the device, proper fit and inward leakage, resistance to airflow as the filter load increases, and individual breathing rates and filter replacement schedules. Research to answer these questions is necessary before specific recommendations can be made for the general population, as well as for individuals with known respiratory disease.

Studies have shown that high efficiency–filter air cleaners improve airway hyperresponsiveness and decrease peak flow amplitude in people with allergic asthma (studies to date have centered on children) who are sensitized and exposed to pets.243 Future studies are needed to develop biologic markers to identify more accurately people who have a clinical improvement after allergen reduction.

Carbon Monoxide

Anyone with lung injury or reduced lung capacity may have a reduced ability to diffuse carbon monoxide when it is encountered. Individuals with low lung volumes for any reason (e.g., restrictive lung disease, sickle cell anemia, or lobectomy) who try to exercise may be at risk for CO poisoning under conditions a healthy individual would be able to tolerate.108


The main symptoms of CO poisoning are dizziness, headache, nausea, weakness, and tachypnea, followed at higher amounts by loss of consciousness, coma, convulsions, and death. As CO binds to hemoglobin to form carboxyhemoglobin, the reduced capacity of the blood to deliver oxygen to the tissues results in increased frequency of congestive heart disease and arrhythmias and stresses the immune system.67,91,118,200


Acute myonecrosis (death of individual muscle fibers) has been associated with CO poisoning. Clinical studies of people with heart disease have been carried out to evaluate the effects of CO exposure on exercise capacity. During exercise, persons with coronary artery disease experience a decreased time to occurrence of myocardial ischemia when exposed to CO compared to healthy subjects.2,9 Neurologic recovery in people with mild to moderate CO poisoning is good. The prognosis after severe poisoning is variable and correlates with the extent and duration of the insult. Short-term memory impairment, depression, and syndromes related to lesions of the basal ganglia are well known. A syndrome of delayed neurologic deterioration occurs in about 10% of victims of serious CO intoxication. Risk factors for the delayed syndrome include age older than 40 years, prolonged exposure, and abnormalities of the brain on computed tomography (CT).165


In a small study of 16 healthy ice hockey players exposed to CO from a faulty ice resurfacer, chronic cough and dyspnea persisted 6 months after the exposure. Conventional pulmonary function tests did not reveal airway abnormalities but impulse oscillometry showed evidence of increased airway resistance and small-airway disease, which correlated with players’ symptoms and reduced the players’ ability to play effectively under exertion.115


Initial treatment following CO poisoning includes removing the person from the source of CO, initiating cardiac pulmonary resuscitation if they are not breathing and have no pulse, and initiating 100% inspired oxygen via a tight-fitting mask. Hospitalization normally is needed when carboxyhemoglobin levels in normal healthy individuals are greater than 25%, greater than 15% in those with heart or lung disease, and greater than 10% in pregnant women. Hyperbaric oxygen has been thought to provide even better treatment; however, these are limited among health care facilities. Current research does not support hyperbaric oxygen treatment to reduce the incidence of adverse neurologic outcomes. Additional research is needed to better define the role of hyperbaric oxygen.38


Lead

The brain is the target of lead toxicity in children, but adults usually present with manifestations of peripheral neuropathy. Typically, the radial and peroneal nerves are affected, resulting in wristdrop and footdrop, respectively. Anyone presenting with vague or nonspecific symptoms of myalgias, paresthesias, arthralgias accompanied by fatigue, irritability, lethargy, abdominal discomfort, poor concentration, headaches, tremors, and known risk factors may be suffering from lead poisoning.

Pica (compulsive chewing on nonnutritive objects such as dirt, paint, plaster, or clay) observed in children may be associated with lead toxicity and must be evaluated. Lead anemia and lead nephropathy may also occur (see “Neurotoxicity” in this chapter). For more information, contact the National Lead Information Center Clearinghouse at (800) 424-5323.

Vibration

Equipment and tools can be modified to reduce some of the dangerous levels of vibration. Seat upgrades have been found to help reduce vibration by up to 60% on large equipment that workers drive.65 Utilizing antivibration gloves, taping handles with vibration-dampening tape, maintaining and balancing hand tools regularly, and using lower-vibration tools can also help decrease vibration. When vibration increases, muscles tend to tighten, and the tighter the grip on the equipment the more vibration gets transmitted to hands and arms.

Heat Stress

Even with a heat-illness prevention plan that includes medical screening, acclimatization, conditioning, environmental monitoring, and suitable practice adjustments for the athlete, heat illness can and does occur. Monitoring vital signs in anyone at risk will help identify early signs of heat exhaustion (e.g., weak, rapid pulse; elevated body temperature; shallow and fast breathing; or changes in blood pressure).

Observe for or ask about heat rash, a red cluster of pimples or small blisters on the neck and upper chest, in the groin, under the breasts, and/or in the elbow creases. The therapist must be prepared to respond quickly to alleviate symptoms and minimize morbidity and mortality.28


Exercise-associated muscle (heat) cramps represent a condition that presents during or after intense exercise sessions as an acute, painful, involuntary muscle contraction. Muscle cramps and distal extremity edema, dehydration, and electrolyte imbalance are the most commonly observed phenomena associated with heat stress in a therapy practice. The implications surrounding these adverse effects are discussed fully in Chapter 5.

For athletes with spinal cord injuries, regulating heart rate, circulating blood volume, production of sweat, and transferring heat to the surface varies with the level and severity of the spinal cord lesion. The therapist must monitor these athletes closely for heat-related problems and be prepared to provide more fluids, lighter clothing, or cooling of the trunk, legs, and head.28


Individuals who experience heat stroke may have compromised heat tolerance for up to a year or more. For an athlete, this can affect training and competition. Gradual return to sports is advised with close monitoring during exercise. The National Athletic Trainers’ Association has guidelines for heat acclimatization for athletes that have recommendations for returning athletes affected by heat stress back to their sport located at www.nata.org/health-issues/heat-acclimatization. Older athletes have a decreased ability to maintain an adequate plasma volume during exercise, which may put them at risk for dehydration. Regular fluid intake is essential to avoid hyperthermia. The older athlete may need cardiovascular stress testing before participating in sports or strenuous activities in hot environments.28


The National Athletic Trainers’ Association has published a position statement on exertional heat illnesses with helpful guidelines and recommendations for anyone working with athletes.28 Representatives from 18 leading medical, nutritional, and sports medicine–related organizations have formed the Inter-Association Task Force on Exertional Heat Illnesses with additional helpful information.148


High Altitude

Many issues are related to altitude change (e.g., effects on fetal size and development, ultraviolet intensity with increases in altitude, sympathetic nervous system changes during acclimatization, air pollution at higher elevations, or physiologic changes and pathologic conditions occurring in military and aerospace personnel) that are being researched and reported in the literature. These are beyond the scope of this text. Implications here are confined to the more common issues in a therapy practice related to exercise capacity.

Chronic exposure to high altitude is known to result in changes in the mechanisms regulating oxygen delivery to the contracting muscles, but the underlying cause of changes in exercise capacity associated with high altitude is not completely understood.93


The primary effect of altitude on exercise capacity is through effects on the cardiovascular system, with a decrease in maximum oxygen consumption (VO2max), a decrease in maximum heart rate, and pulmonary vascular resistance. Studies of oxygen saturation during submaximal exercise in natives of high-altitude areas compared with individuals born at sea level and acclimated to high altitudes suggest that oxygen saturation during exercise may be influenced by adaptation during growth and development and larger lung volume and pulmonary diffusion capacity for oxygen in the native high-altitude population.37 Research continues to look at the effects of high altitude on the cardiovascular system, including effects of medications at high altitudes.

With continued exposure to increased altitude, exercise capacity does seem to improve, but never reaches that which is attained by the native population at sea level.188 People with congestive heart failure or coronary artery disease are more likely to be symptomatic at high altitudes. Those with either of these conditions are likely to experience reduced exercise capacity.109,143 With chronic carbohydrate loading at high altitudes, it has been found that athletes have a reduced rate of perceived exertion and improved physical performance. This was found to be especially true during prolonged and high-intensity exercise tasks.159


Mild sensory neuropathy may also occur at high altitudes, both as part of the burning feet/burning hands syndrome (distal limb burning and tingling paresthesias) associated with chronic mountain sickness and as a separate entity among control groups studied. This condition resolves with low-altitude sojourn (even for high-altitude natives), suggesting that a mechanism of altered axonal transport may be involved. Additionally, reduced thickness of microvessels observed implies that adaptive structural changes to hypobaric hypoxia may also occur in peripheral nerves and are similar to those reported in other tissues of high-altitude natives.215


Neurotoxicity

Neurologic recovery is facilitated by the plasticity of the nervous system. Peripheral sensory and motor nerve fibers have a remarkable capacity to regenerate after removal of the neurotoxin. Although the neurons in the CNS lack the ability to multiply, the surviving neurons may eventually take over the function of degenerated neurons and partially restore neurologic function. Physical and occupational therapy is beneficial during the recovery time to facilitate this process. When given sufficient time (18 to 24 months), partial clinical improvement is demonstrable in the majority of cases.


Coasting is the phenomenon of continuing clinical progression of neurologic deficits after removal of the offending toxin. Weakness or sensory deficits of these neuropathies often worsen for as long as 4 to 5 months after cessation of exposure, reflecting the delayed neuronal death or degeneration induced by the toxin.

Litigation and other potential sources of secondary gains often complicate environmental or occupational exposures that result in neurologic disorders. Psychologic factors may have profound effects on the client’s perception of neurologic symptoms, even in those people with genuine organic disease. Emotional issues must be recognized and addressed throughout the rehabilitation process.







Occupational Injuries and Diseases

Overview

Each year, millions of the estimated 140 million U.S. workers are injured on the job or become ill from exposure to hazards at work. These work-related injuries and illnesses result in substantial human and economic costs for workers, employers, and society; estimated direct and indirect costs of work-related injuries and illnesses are approximately $170 billion each year.216


Data collected through a National Electronic Injury Surveillance System report an estimated 3.4 million nonfatal injuries and illnesses among workers of all ages. More than three-fourths of all nonfatal workplace injuries/illnesses were attributed to contact with objects or equipment (e.g., being struck by a falling tool or caught in machinery), sprain or strain, and falls. Male workers under the age of 25 have the highest rate of workplace injuries.73


In 2010, there was a total of 4690 U.S. workers who died from occupational injuries, which is the second lowest number that has been recorded by the Bureau of Labor Statistics. There were around 3.4 million workers treated in the emergency room and about 94,000 workers who were hospitalized in 2007 because of work-related injuries and illnesses.58 The most common fatal work injury continues to be highway incidents, with 1044 in 2010.223


The most common three events/exposures in 2010 included contact with objects and equipment, with 284,140 incidents; overexertion, with >100,000 incidents; and fall on same level, with >100,000 incidents. These accounted for 62% of total injuries and illnesses requiring days away from work.

The most common occupational injuries are referred to as musculoskeletal disorders (MSDs) and can involve cumulative trauma disorders caused by prolonged static positioning while using force (e.g., exerting constant force with the thumb pressed in while holding a computer mouse or constant gripping of tools or handles) and forceful repetition of work (repetitive strain injury) while using incorrect muscle groups or posture (e.g., keyboarding, meat cutting, or repetitive lifting and turning).

The lifetime cost of all injuries (including occupational and others) occurring in a single year in the United States totals an estimated $406 billion in medical expenses and productivity losses, including wages, fringe benefits, and the ability to perform normal household duties. The actual cost of these injuries is likely much higher when other related costs not included in the analysis are considered (e.g., police services, caregiver time, pain and suffering, decreased quality of life, or nonmedical expenditures such as wheelchair ramps or hand controls for vehicles).81


Computers and other time-saving devices have resulted in less physically demanding jobs, but new physical challenges and risk of impairments occur from incorrect ergonomics and prolonged (static) postures and positions, as well as repetitive motions. The prevalence of computers in modern society’s workplace and leisure activities has also contributed to the increase in the “weekend warrior syndrome,” or injuries to sedentary workers who go out on a weekend (or on an occasional basis during free time) and participate in sports or other strenuous physical activities. Overuse injuries and muscle strains are common, especially in the middle-aged and older adult. Activities such as gardening, hiking, or household repairs can be more strenuous than they seem in these age groups.112


Faster travel for business or pleasure in smaller spaces for long periods of time may also be contributing to an increase in injuries, deep vein thrombosis (DVT), or neck and back strain. Some individuals are at increased risk for these problems. For example, people are more prone to DVT if they have had a previous history of DVT, stroke, heart disease, or cancer. Anyone who has a neurologic disorder, lower extremity impairment, or mobility impairments may be at risk for DVT under these circumstances.112


Risk Factors for Occupational Injury

Risk factors for musculoskeletal occupational injury have been identified by OSHA. If workers are exposed to two or more of these factors (Box 4-2) during their shift, they are at increased risk and require preventive intervention. Additionally, in April 2000, Congress adopted the Senior Citizens’ Freedom to Work Act that allows retired seniors to continue working without losing their Social Security benefits. The growing silver collar workforce (adults of the baby boomer generation working past the age of 65) may represent a unique risk factor, because aging is associated with a progressive decrement in various components of physical work capacity, including aerobic power and capacity, muscular strength and endurance, flexibility and coordination, and the tolerance of thermal stress.199 Aging may thus contribute to additional workplace injuries and accidents.

Other risk factors in the general population may include psychosocial stress, gender, and personality. For example, psychosocial stress increases the physical demands of lifting for people with certain personality traits, making those people more susceptible to spine-loading increases and suspected low-back disorder risk.133


Those who work in nursing homes, including nurses, aides, and therapists, will come across frequent heavy lifting and repositioning of residents that may exceed their capacity. In 2003, there were 211,000 occupational injuries with caregivers, and this has likely increased because of the expanding aging population and increased workforce. Not only do proper body mechanics need to be learned by those working with the patients, but they need to have proper equipment to protect them. This can include mechanical lifts, stand lifts, transfer boards, slide boards, various types of beds and chairs and gait belts as well as making sure adaptive equipment is safe, not broken, and that they are using equipment appropriate for each individual.64 This can also apply to therapists treating patients in the acute rehabilitation setting, the acute care setting, the skilled nursing setting, and the home health care setting.55




Box 4-2 RISK FACTORS FOR OCCUPATIONAL INJURY

Worker Characteristics

• Age


• Psychosocial stress


• Gender


• Personality


• Physical fitness, including aerobic capacity, endurance, strength, flexibility, range of motion


• Health status, including lifestyle and presence of pregnancy or disease(s) such as chronic fatigue, fibromyalgia, Raynaud, diabetes, arthritis, coronary artery disease


• Individual anatomy and physiology (e.g., body capacity vs. job requirements, tissue resilience, functional reach)


• Work experience and training


Occupational Risk Groups

• Manufacturing (e.g., assembly line work, meat packing, automobile plants)


• Health care workers, especially in hospitals, nursing and personal care facilities


• Lumber and building material retailing


• Trucking (over the road) and ground courier (e.g., United Parcel Service, Federal Express)


• Sawmills, planing mills, millwork


• Construction


• Computer operators (keyboarding)


• Crude petroleum and natural gas extraction


• Retail store clerks and cashiers, especially grocery stores


• Musicians


• Agriculture production


• Beauty salons


Work Site Factors

• Lighting, temperature, noise


• Poor workstation ergonomics


• Poor ergonomic practices; inadequate injury prevention training


• Vibration


• Overtime, irregular shifts, length of workday; recovery time between shifts


• Infrequent or no breaks during work shift


• Continuing to work when injured or hurt (voluntarily or involuntarily)


Task-Specific Factors

• Performance of the same motions or motion pattern every few seconds for more than 2 hours at a time (repetition)


• Fixed or awkward work postures for more than a total of 2 hours (e.g., overhead work, twisted or bent back, bent wrist, kneeling, stooping, or squatting)


• Use of vibrating or impact tools or equipment for more than a total of 2 hours


• Unassisted manual lifting, lowering, or carrying of anything weighing more than 25 lb more than once during the work shift


• Piece rate or machine-paced work for more than 4 hours at a time


• Using hands/arms instead of available tool(s)


• Improper positioning or use of tools


• Static or awkward postures


• Contact stress (placing the body against a hard or sharp edge)


• Computer keyboard usage more than 15 hours/week


For the Health Care Worker∗


• Performing manual orthopedic techniques


• Assisting clients during transfers and gait training activities


• Working with confused or agitated clients


• Unanticipated sudden movements or falls by client


• Treating a large number of clients in one day


• Rehabilitation, acute care, long-term care facilities


• Working with TBI, SCI, stroke individuals (high physical demands)



TBI, traumatic brain injured; SCI, spinal cord injured.




∗ From Cromie JE, Robertson VJ, Best MO: Work-related musculoskeletal disorders in physical therapists: prevalence, severity, risks, and responses. Phys Ther 80(4):336–351, 2000.






The National Institute for Occupational Safety and Health has a revised lifting equation which is a tool to evaluate two-handed lifting tasks. It was created to assist with a solution in reducing physical stress for workers who perform manual lifting. Studies are looking at whether this equation is able to accurately predict low back pain risk. It has been found that as the lifting index (which is an estimate of the physical stress associated with a particular manual lifting task) increases, the risk of low back pain increases as well.249,250


Research continues to be done on lifting techniques. Studies have looked at the recommended weight limits for lifting and holding limbs in the orthopedic setting as well as safe patient handling in the orthopedic setting. Research is also looking at various lifting devices and the amount of force required for operating them as well as the effectiveness of curriculum in schools that target safe patient handling and movement. This needs to be a continued area of focus in order to provide quality patient care in each setting with decreased risk for injury.153,171,195,251


Obesity may also be a co–risk factor for the development of occupational asthma and cardiovascular disease that may modify the worker’s response to occupational stress, immune response to chemical exposures, and risk of disease from occupational neurotoxins. The interrelationship of work, obesity, and occupational safety and health is under further investigation.192


Ergonomics

Derived from the Greek terms ergon, meaning work, and nomos, meaning law, ergonomics is the study of work and of the relationship between humans and their working and physical environment. Over the last two decades, ergonomics has become a branch of industrial engineering that seeks to maximize productivity by minimizing worker discomfort and fatigue. Ergonomics is the science of fitting the task or the job to the worker.

Ergonomics is an interdisciplinary field of study that integrates engineering, medicine, and physical and behavioral management sciences and addresses issues arising from the interaction of humans in an increasingly technologic society. As a field of study, ergonomics deals with job design, work performance, health and safety, stress, posture, body mechanics, biomechanics, anthropometry (measurement of body size, weight, and proportions in relation to the task requirements), manual material handling, equipment design, quality control, environment, workers’ education and training, and employment testing.

The goal is to provide an environment that allows the individual to adequately absorb and dissipate forces placed on the body. Fitting the work to the worker makes it possible to enhance productivity while controlling errors and reducing musculoskeletal strain and fatigue. Ergonomics reduces risk factors known to contribute to occupational ergonomic-related injuries.

Humans have limitations arising from factors such as gender differences; differences in size, weight, and body proportions; aging; physical fitness and lifestyle choices; diet; stress; and pain and injury. Our abilities (and limitations), combined with the necessary acquired skills, determine how well we perform our daily tasks. Ergonomics helps people recognize their abilities and limitations for safe and effective performance within the environment. Work environments are often designed without adequate consideration for the people who will use them. Inadequate workplace design can contribute to stress, injury, pain, job-related impairments, disabilities, and subsequently, lost productivity. If products are designed without considering the human factor, health and safety hazards can occur.

A substantial body of validated scientific research and other evidence (epidemiologic, biomechanical, pathophysiologic studies) support the positive outcomes of ergonomic programs.147,152 The evidence strongly supports two basic conclusions: (1) a consistent relationship exists between musculoskeletal disorders and certain workplace factors, especially at higher exposure levels; and (2) specific ergonomic interventions (e.g., proper equipment, postural education, and use of correct body mechanics) can reduce these injuries and illnesses.

Participatory ergonomics is the involvement of people in planning and controlling their work activities with knowledge and power to influence the process and outcome in order to achieve their goals. Most workplaces have an ergonomics team to work on participatory ergonomics interventions. The team can include employees, managers, ergonomists, health and safety personnel, and research experts. Combined with outside experts, they create a unique ergonomic intervention for the specific workplace and personnel. Participatory ergonomics interventions have shown some positive effects on health outcomes, including reducing musculoskeletal symptoms, injuries, worker’s compensation claims, and the number of lost days from work due to sickness or injury.63 Further research is needed on participatory ergonomic intervention to determine the benefit and costs.

A new branch of ergonomists, rehabilitation ergonomists, are health care professionals who, in addition to functioning as an ergonomist practitioner, also use knowledge of the relationship between pathology and work to match the demands of the job to the capacity of the worker. The practitioners are therapists and other specialists who have a background of anatomy, physiology, kinesiology, pathology, and ergonomics. They analyze the person performing the work as well as analyze the setting in which they work in order to make positive ergonomic changes. Rehabilitation ergonomists will work with people who do not fit the normal standards and assist in creating modifications to safely and productively perform their job or task. Concentrating on improved safety focuses on physiologic improvement, which in turn increases productivity.

The CDC has several ergonomic programs and interventions for various occupations, including construction workers, manual material handling, children and adolescents working in agriculture, workers who use nonpowered hand tools, and many more. These are located at www.cdc.gov/niosh/topics/ergonomics.

Ergonomic Certification

Certification as an ergonomist practitioner is available through two national boards: the Board of Certified Professional Ergonomists and the Oxford Research Institute. These two are nonprofit board certification programs that are nationally and internationally recognized. Competency is demonstrated through experience, work samples, and a passing grade on a board examination. Previously, board certification in professional ergonomics accredited engineering ergonomists through a certification examination. Today, psychologists, therapists, and others have joined engineers in the pursuit of ergonomics as a career.

A wide range of private certification programs are available to the health care professional seeking training and certification as an ergonomist. The Occupational Injury Prevention and Rehabilitation Society supports the accreditation of therapists through the Board of Certified Professional Ergonomists and the Oxford Research Institute but recognizes other programs that meet the minimum criteria for certification as an ergonomist. These criteria and a listing of ergonomic certification options for therapists are available.21,101 The orthopedic section of the American Physical Therapy Association (APTA) also has an occupational health special-interest group.


Musculoskeletal Disorders

MSDs are often referred to as ergonomic injuries and encompass cumulative trauma disorders, work-related musculoskeletal disorders (WMSDs), and repetitive strain injuries. WMSDs are defined as an injury or disorder of the muscles, tendons, ligaments, cartilage, or spinal disks as diagnosed by a health care professional, resulting in a positive physical finding sufficient to require medical intervention and/or days away from work or assignment (i.e., an “OSHA-recordable” injury).157


MSDs do not include injuries resulting from slips, trips, falls, or accidents. The disorder must be directly related to the employee’s job and specifically connected to activities that form the core or a significant part of the job (e.g., a poultry processor might report tendinitis, but a back injury while occasionally changing the water bottle on a water cooler would not be covered).157


There were a total 346,400 WMSDs in 2010, with the back being injured in nearly half of the cases. In 2010, sprains, strains, and tears accounted for 40% of total injury and illness cases requiring days away from work, with soreness and pain accounting for 11% of total cases. The sprains, strains, and tears were a result of overexertion 43% of the time. The back was injured in 36% of the sprain, strain, and tear cases, with 12% involving the shoulder and 26% involving the lower extremities. Although the cases involving the back occur most frequently, they are also decreasing in frequency faster than all of the other body parts and required a median of 7 days to recover. For those cases involving the shoulder, they required a median of 21 days to recover, which is more than any other sprain, strain, or tear cases.224


WMSDs account for more than one-third of all occupational injuries that are serious enough to result in days away from work. Back injuries and carpal tunnel syndrome (CTS) are the most prevalent, most expensive, and most preventable MSDs. Men tend to have more severe injuries compared to women, with men requiring a median of 9 days to recover compared to women, who require 7 days to recover. Each year more than 100,000 women experience work-related back injuries that cause them to miss work. It is estimated that 300,000 injuries and $9 billion in worker’s compensation can be saved with improved industry safety and ergonomic practices.

Seventy percent of the repeated trauma cases are in manufacturing industries.40 The shift in the U.S. economy to service industries, such as nursing homes and other long-term care facilities, in which staff members are required to perform heavy lifting, has contributed significantly to the number of back injuries.123 Other commonly sustained workplace injuries include eye injuries, hearing impairment, fractures, amputations, and lacerations severe enough to require medical intervention.

Etiology and Risk Factors

Risk factors for MSDs are divided into four major categories: genetic, morphologic, biomechanical, and psychosocial. Among the various biomechanical risk factors, exposure to repetitive, static, and vibratory activities is known to result in MSDs.119 Differences in physical, occupational, and physiologic factors may contribute to MSDs. For example, CTS is associated with pregnancy as well as rheumatoid arthritis, which is a condition that affects women more often than men. Women comprise 70% of the CTS cases and 62% of tendinitis cases that are serious enough to warrant time off work.156


CTS accounts for more days away from work than any other workplace injury, requiring a median of 27 days to recover in 2010.224 In addition to workers who spend hours at the computer, CTS has been reported in meat packers, assembly line workers, retail clerks scanning labels, jackhammer operators, athletes, physical and occupational therapists, and homemakers. In both genders, CTS can be associated with other medical conditions, such as thyroid problems, liver disease, multiple myeloma, and diabetes, as well as with other musculoskeletal disorders that may or may not be work-related (see Box 39-1). For all work-related CTS, poor worksite design, poor posture and body mechanics, and industrial equipment and computers that take out the automatic pauses of work must be evaluated as possible contributors. An in-depth discussion of CTS is included in Chapter 39.

Pathogenesis

The exact pathomechanisms of MSDs remain obscured because of the difficulty of analyzing tissues of individuals in the early stages of work-related MSDs. Tissue injury caused by repeated motion may involve an inflammatory response, but why one worker develops symptoms while others doing the same task do not remains unknown and a topic of discussion and study. The relationship between repetition rate, forcefulness of tasks, cellular responses to these activities, number of strains, and inflammatory response is under investigation. The role of genetics and psychosocial factors is also being considered.15–17,209


A systematic review of the literature looking at work-related MSDs in 2009 found the following risk factors with reasonable evidence of a causal relationship for the development of MSDs: heavy physical work, smoking, high body mass index, high psychosocial work demands, and the presence of comorbidities. The most common biomechanical risk factors with reasonable evidence of a causal relationship for the development of work-related MSDs include excessive repetition, awkward postures, and heavy lifting.69


It is likely that the development of MSDs is multifactorial, with variations in individual tissue tolerances. Each individual may have his or her own threshold below which tissue integrity is preserved and above which injury results. It is possible that the combined and/or accumulative effects of risk factors for MSD can exceed tissue tolerance capacity and cause injury. When continued task performance is superimposed on injured and inflamed tissues, a cycle of injury, inflammation, and motor dysfunction occurs.16,17


MSDs in the lumbar spine may have a different mechanism. Static lumbar loading applied to ligaments results in creep (e.g., stretch of viscoelastic tissue over time that is not fully restored immediately after load removal). In theory, ligaments that remain stretched beyond their resting length may result in increased laxity of intervertebral joints and risk of instability and injury. In the spine, ligaments have a secondary role in maintaining intervertebral stability.206


Static lumbar flexion under constant load results in long-lasting viscoelastic creep that does not fully recover after 7 hours of rest. The creep developed gives rise to a neuromuscular disorder with reduced reflexive muscle activity, muscle spasms during flexion, and hyperexcitability of muscle activity during rest that may last 24 hours or more. The viscoelastic creep and associated neuromuscular disorder can occur even with low loads, which may help explain how cumulative low back problems develop.206


Clinical Manifestations

Workers suffering from MSDs, especially upper extremity MSDs, may experience decreased grip strength and range of motion, impaired muscle function, and inability to complete activities of daily living. Symptoms are persistent (although intermittent, they return and progress over time) and most commonly include pain (e.g., headache, neck, back, shoulder, wrist, hip, or knee); burning sensation, numbness, and/or tingling (hands or feet); Raynaud phenomenon; and myalgias and arthralgias with spasm, stiffness, swelling, or inflammation.

Neural tissues at the cervical spine, carpal tunnel, cubital tunnel, or thoracic outlet can be compressed as a result of the swelling associated with the biomechanical microtrauma. The individual may perceive weakness and drop objects or have difficulty with handwriting. Common MSDs and upper extremity MSDs are listed in Box 4-3.

A predictable sequence of events leads up to MSDs of a repetitive nature or those caused by static postures (e.g., some tasks such as prolonged writing or typing at a keyboard require cocontraction of the agonists and antagonists). Fatigue and the inability to recover from fatigue brought on by additional hours and pressured deadlines, combined with emotional stress and improper posture, improper use of tools, or an ergonomically inadequate workstation, result in muscle soreness.



Box 4-3 COMMON WORK-RELATED MUSCULOSKELETAL DISORDERS

• Carpal tunnel syndrome


• Carpet layers’ knee


• Cubital tunnel syndrome


• de Quervain’s disease


• Epicondylitis (medial or lateral tennis elbow)


• Focal hand dystonia


• Hand-arm vibration syndrome


• Herniated spinal disc


• Pronator syndrome


• Radial tunnel syndrome


• Raynaud phenomenon


• Rotator cuff syndrome


• Sciatica


• Tendinitis (shoulder, elbow, wrist)


• Tenosynovitis (finger flexors or extensors; trigger finger)


• Tension neck syndrome, thoracic outlet syndrome, cervical radiculopathy


• Thoracic outlet syndrome


• Ulnar nerve syndrome




Over time and without intervention or a change in the contributing factors, the body strains to keep up and pain develops, followed by injury or trauma. In the case of tendinitis or focal hand dystonia, it is possible that a sensory problem rather than just a motor problem occurs and is caused by a dysfunction in cortical sensory processing.43 Evidence suggests that aggressive sensory discriminative training complemented by traditional exercises to facilitate musculoskeletal health can improve sensory processing and motor control.42



SPECIAL IMPLICATIONS FOR THE THERAPIST 4-2

Occupational Injuries and Diseases

In 2008, there were 28% of workers who stated they were in “excellent health” compared to 34% of workers in 2002. The variables of an effective workplace where workers are more likely to report excellent health include having learning opportunities and challenges, good work and personal life balance, autonomous practice, a supervisor who promotes success and supports economic security, and a place where there is respect and trust.61


In 2003, OSHA put into place a comprehensive plan designed to reduce ergonomic injuries through the development of guidelines, enforcement measures, workplace outreach, and research. OSHA targeted approximately 2500 nursing or personal care facilities that reported high injury and illness rates, and it inspected approximately 1000 of those facilities, focusing on specific hazards that account for the majority of nursing home staff injuries and illnesses. Those hazards include ergonomics (primarily back injuries from patient handling); bloodborne pathogens/tuberculosis; and slips, trips, and falls. OSHA’s recommendations include minimizing and eliminating manual lifting of residents and having employers implement an effective ergonomics process that includes management support, involvement of employees, identification of problems, implementation of solutions, addresses reports of injuries, provides training, and evaluates ergonomic efforts.225


Therapists can have an important role in the development of health and safety programs that will accurately assess hazards in the workplace and reduce the risk of musculoskeletal injuries, amputations, and illnesses. For all clients with MSDs, questions related to occupation and exposure to toxins, such as chemicals or gases, are included because well-defined physical (e.g., cumulative trauma disorder) and health problems occur in people engaging in specific occupations.155 For example, pesticide exposure is common among agricultural workers, who may also experience musculoskeletal problems from repetitive loading. Asthma and sick building syndrome are reported among office workers.

Ergonomics

The therapist can have a significant role in the prevention (e.g., worksite analysis and workstation redesign) and rehabilitation of occupational injuries. The role of ergonomics in injury management includes a prompt and safe return to work, cost savings, and prevention of injuries or reduction of injury progression or recurrence. There is evidence that workstation exercises can reduce musculoskeletal discomfort for workers sitting in front of a computer or other video display terminal. The therapist can devise easy-to-do, appropriate workstation exercises for individuals at risk for postural immobility and the resultant musculoskeletal discomfort.80,131


With the increased and prolonged use of computers at home, school, and work, upper extremity MSDs are becoming more prevalent. It is estimated that some individuals may use up to 100,000 keystrokes in an average day. Computer keyboard usage greater than 15 hours per week can contribute to MSDs affecting the upper extremity, shoulder, neck, and low back. The therapist can offer guidance to workers regarding keyboard workstation designs and features.132


When conducting a job analysis, the therapist evaluates job duties and environmental factors that put physical stress on the worker; stressors most typically include force (any weight that is lifted, pushed, or carried), repetition, and posture. The therapist will assess the amount of force needed to produce the necessary work, the number of repetitions, and the postural tolerances required by the job.

These variables are evaluated for both newly developing programs or job tasks and in industrial rehabilitation programs for cases of work conditioning and work hardening. The APTA defines work conditioning as “an intensive, work-related, goal-oriented program designed specifically to restore systemic neuromusculoskeletal functions, motor function, range of motion, and cardiovascular/pulmonary functions. It is meant to restore physical capacity and function to enable the worker to return to work.” The APTA defines work hardening as “a highly structured, goal-oriented, individualized intervention program designed to return a worker to work. They are multidisciplinary, use real/simulated work activities designed to restore physical, behavioral, and vocational functions. Work hardening addresses the issues of productivity, safety, physical tolerance and worker behaviors.” The main goal of these programs are to return injured or disabled workers to work or to improve the work status of the worker The focus is on simulating the worker’s job tasks in a safe and supervised location. Throughout the program, there is focus on psychological, physical, and emotional tolerance as well as improving endurance.136,187 The APTA has guidelines for occupational health physical therapy, including work conditioning and work hardening programs.11


Quantifying the requirements for each job is essential in both prevention and return-to-work situations. Therapists can provide analysis and management of injury-related job hazards, injury prevention training, examination/evaluation management of MSDs, development of job/task alterations, and return-to-work program planning.14


Silver Collar Workers

Therapists also need to modify traditional intervention strategies for prevention and treatment of injuries in the silver collar workforce previously mentioned. Although older workers may have lower injury rates compared with younger workers, their injuries are likely to be more severe with a longer recovery time. The fatality rate for older workers was found to be 3 times that of younger workers in 2003.177


Therapists can assist industries and job sites to adapt job duties to accommodate for age-related conditions such as reduced muscle strength and motion. Providing ergonomically correct worksites and work areas, implementing diagnostic and training programs to prevent specific conditions (e.g., CTS, tendinitis, or back injuries), and instituting wellness programs to include home- or gym-based exercise programs and organized stretch/walk breaks will help keep all employees, particularly seniors, in good health and injury free.22


There is a need for the development of distinct fall prevention programs specific to the older population in the workforce. Efforts should be made to minimize fall hazards in all occupational sectors. More attention must be paid to the sensory impairments of the older worker, especially in vision and hearing, with job modifications as needed. Motor learning theory suggests that older adults may need different types of safety training. Emphasizing task analysis and repeated practice may be needed in this population.90


Physical Therapists with Work-Related Symptoms

Interventions employed by therapists can lead to WMSDs among themselves although little is known about this segment of the population. A summary of prevalence, severity, risks, and responses associated with MSDs in physical therapists suggests that therapists at greatest risk are the more inexperienced therapists who may not know their limits (more than 50% have their first episode as a student or in their first 5 years of practice), those in neurology and rehabilitation, and those performing manual orthopedic techniques.37 Other studies have found that older and younger therapists have similar WMSDs but that the older therapists had more severe pain and were more likely to change jobs because of their injury.117 It has been reported that one in six physical therapists change their work setting or leave the profession because of a WMSD and around 57% of physical therapists will have a work-related musculoskeletal complaint.47


One study found that the most frequently injured body part of a physical therapist is the low back, followed by hand and wrist, neck and shoulder. It also found that the settings with the highest number of WMSDs were the school system, “other,” and private practice.47


Researchers have demonstrated that knowledge of ergonomics, injury, and intervention strategies is not associated with a reduced risk of injury among therapists.68,104 For example, maintaining good body mechanics is not always protective when a client is starting to fall and pulls the therapist down. Lifting with sudden maximal effort, bending and twisting, repetitious movement, awkward postures maintained for a prolonged period of time, and using high levels of force are correlated with work-related injuries among therapists.32,104


Activities in specific practice areas have been associated with increased therapist injuries. These areas include performing functional activities with patients in acute care, preventing patient falls in skilled nursing facilities, and working on motor vehicle activities with patients in home care.70 Therapists working in rehabilitation units with individuals who have brain injuries, stroke, and spinal cord injuries with high physical demands are at increased risk of work-related injuries. Clients who are less mobile in long-term care facilities, skilled nursing facilities, or acute care often put the greatest demands on therapists.245


Other risk factors include heavy client loads, working with combative clients, increased number of hours performing manual therapy, and injuries that occur outside the workplace that are not treated or healed before returning to work. Manual therapy and transfers/lifts has been associated with 54% of all physical and occupational therapy injuries.70 The cultural context in which therapists work might contribute to WMSDs. For example, the need to demonstrate hard work and care for patients/clients along with the need to appear knowledgeable and skilled by remaining injury-free may increase risk for therapists. The therapist may put the needs of the patient/client first, subsequently suffering an injury. They fail to report the injury to avoid being perceived as incompetent. There is also a tendency to try and manage their own condition, which can lead to delays in recovery.67


Therapists are encouraged to maintain good body mechanics, change position often, ask for help, and report injuries when they occur. Using gait belts for patient transfers, using appropriate adaptive equipment such as a walkers for ambulation, having a wheel chair behind for anyone who is unsteady, using parallel bars for gait training, and using mechanical aids such as Hoyer lifts or stand-lifts is advised when appropriate for patient and therapist safety and injury prevention. The therapist should seek care and modify work or take time off when necessary. It is not a good idea to try to work through the injury.245


Understanding risk factors, identifying what causes injury, and changing behaviors are the keys to preventing injuries to therapists in the workplace setting. Therapists frequently believe their knowledge of physical therapy and skills will prevent WMSDs from occurring. Further research is needed to identify aspects of therapy practice that place the therapist at greatest risk and ways to reduce that risk.245






Occupational Burns

Of the more than 1 million firefighters employed in the United States, over 300,000 are career firefighters, with the rest being volunteer firefighters. The rate of injury and death occurring on the fire ground (49% of all injuries in 2011) or while responding to or returning from an incident (6% of all injuries in 2011) has declined since the late 1980s with the mandatory use of gloves, self-contained breathing apparatus, and full personal protective clothing. National trends for firefighter injuries are sprain/strain- and stress-related injuries. Overexertion and strain account for 25% of all fire-related firefighter injuries and is the leading cause of injury. In 2011, 38% of all fire-related injuries resulted in missed work time. Studies support the longstanding assertion that the number of firefighters responding to a fire is a factor that affects injuries.242,244


Aside from the acute injurious effects of fire, clinicians must be alert to the pathophysiologic changes associated with exposure to heat and smoke and to the chronic sequelae, both physical and psychologic (Table 4-4). In addition to the management of burns and trauma, it is necessary to evaluate clients for all acute systemic effects of exposure to smoke, heat, or toxic substances; recognize toxic effects that may be obscured by more serious traumatic effects; be alert for delayed consequences; and recognize acute and chronic exposure and health effects as a result of toxic chemicals in smoke, especially among firefighters.

Occupational Pulmonary Diseases

Materials inhaled in the workplace can lead to all the major chronic lung diseases, except those as a result of vascular disease. Exposure in office buildings and hospitals is now included as a known workplace-related cause of disease. As new industries are developed, new problems are reported. For example, obstructive lung disease has been reported in workers in the microwave popcorn and flavor manufacturing business who have not been adequately protected from chemical exposures.135



Table 4-4

Types of Fire-and-Rescue–Related Acute and Chronic Injury



	Acute
	Chronic



	
 Lacerations, contusions

 Falls (including on site and from moving apparatus)

 Burns (superficial, deep, internal)

 Dermal reactions to toxicants

 Eye irritation, injuries, and burns

 Smoke inhalation

 Sore throat, hoarseness, cough

Exacerbated asthma

Dyspnea, tachypnea, wheezing

Headaches

Cyanosis

Cardiovascular strain

Musculoskeletal trauma

Heat stress and fatigue

Neuropsychiatric effects

Renal damage

Death (motor vehicle accidents, falls, asphyxiation, burns)


	
Chronic cardiovascular

disease

Chronic respiratory disease

Noise-induced hearing loss

Posttraumatic stress disorder

Physical disability

Hepatitis C







[image: image]


Modified from National Institute for Occupational Safety and Health (NIOSH) and Centers for Disease Control and Prevention: Fire fighter investigation and prevention program. Available at http://www.cdc.gov/niosh/fire/. Accessed August 30, 2012.




Identifying the source of illness is important because it can lead to cure and prevention for others.23 Disorders caused by chemical agents are classified as (1) pneumoconioses, (2) hypersensitivity pneumonitis, (3) obstructive airway disorders, (4) toxic lung injury, (5) lung cancer, and (6) pleural diseases. These conditions are discussed more fully in Chapter 15.

Asbestos and other silicates, such as kaolin, mica, and vermiculite, can cause pneumoconiosis. Asbestos-induced diseases cause lung inflammation and fibrosis as a result of activation of alveolar macrophages. Coal worker’s pneumoconiosis is another parenchymal lung disease caused by inhalation of coal dust.


Hypersensitivity pneumonitis has many other names, such as extrinsic allergic alveolitis, farmer’s lung, mushroom picker’s disease, humidifier or air conditioner lung, bird breeder’s or bird fancier’s lung, and detergent worker’s lung, and is characterized by a granulomatous inflammatory reaction in the pulmonary alveolar and interstitial spaces. Silicosis is a parenchymal toxic lung disease caused by inhalation of crystalline silica, a component of rock and sand. Workers at risk include miners, tunnelers, quarry workers, stonecutters, sandblasters, foundry workers, glass blowers, and ceramic workers.

The pathogenesis of these occupational lung diseases varies among different pneumoconioses, but the bottom line is that cilia and mucus-secreting cells are absent in the small bronchioles and alveoli. The body depends on macrophages to remove any of the tiny particles that lodge in these areas. The macrophages then carry them to the mucociliary elevator or dump them into the lymphatics. The process is often sabotaged because substances, such as silica dust, can destroy the macrophages. In the process, substances are released that trigger inflammation and pulmonary fibrosis. See Chapter 15 for more details about these diseases.



Box 4-4 ASTHMA-TRIGGERING SUBSTANCES IN THE HEALTH CARE SETTING∗


• Latex (primarily latex gloves)


• Glutaraldehyde (sensitizing agent used in cold sterilization)


• Ammonia and chlorine (cleaning and disinfecting solutions)


• Antimicrobial pesticides (sterilizers, disinfectants, sanitizers)


• Dust and irritating particles in the air (construction and remodeling projects)


• Mold and fungus (carpeting, ceiling tiles exposed to water)


• Perfumes, scented personal care products worn by clients/ patients, coworkers, visitors


• Isocyanate (a class of extremely hazardous substances found in orthopedic casting materials)


• Pharmaceutical drugs (e.g., psyllium, rifampin, penicillin, tetracycline)


• Formaldehyde used in specimen preparation


• Diacetyl (ingredient in artificial butter and other flavoring)





∗ Includes hospitals, medical and dental clinics, nursing and personal-care facilities, dialysis centers, specialty outpatient facilities, and medical laboratories.




From Bain EI: Perils in the air: Avoiding occupational asthma triggers in the workplace. Am J Nurs 100(6):88, 2000; and Mehler L: Acute antimicrobial pesticide-related illnesses among workers in health care facilities. MMWR 59(18):551–556, 2010.



Exposure to allergens and irritants has resulted in the recognition of a new disease called work-related (or occupational) upper airway disease or united airway disease, which although not life-threatening, has been reported to cause sufferers to experience reduced quality of life. Occupational allergens identified are many and varied, including plants (e.g., tobacco leaf dust, grapes, asparagus, or flowers), insects (e.g., bees or locusts), powder paints, and others. Reports of upper airway disease in various occupational groups involved in rescue, recovery, and cleanup at the World Trade Center identified a new work hazard from irritants. This was due to a large amount of dust, smoke, and combustion products in the air of New York City, causing tens of thousands of workers and volunteers to inhale this air pollution.72,246


Health problems caused by these irritants range from runny nose to full-blown allergic rhinitis. Up to 40% of individuals in the workplace with allergic rhinitis also have asthma and 92% of workers with occupational asthma report symptoms of occupational rhinitis. The link between rhinitis and asthma is the presence of inflammation of the nasal and bronchial mucosae. The incidence of having both occupational asthma and rhinitis is highest for farmers and woodworkers.145,246


Occupational asthma is asthma that is attributable to or is made worse by environmental exposures (e.g., inhaled gases, dusts, fumes, or vapors) in the workplace. The air in health care institutions may contain irritating and sensitizing chemicals and particles that can aggravate asthma (Box 4-4).


Occupational asthma has become the most prevalent occupational lung disease in developed countries, is more common than is generally recognized, and can be severe and disabling. The reactions can be immediate or delayed, sometimes hours after leaving the workplace. Identification of workplace exposures causing and/or aggravating the asthma and appropriate control or cessation of these exposures can often lead to reduction or even complete elimination of symptoms and disability.86


OSHA requires employers to provide a safe and healthy work environment free from recognized hazards. In addition, the Americans with Disabilities Act of 1990 requires employers to accommodate workers with asthma. Suspected episodes of occupational asthma should be documented, including symptoms, suspected exposures, visits to health services, and similar symptoms reported by other employees. Many effective and appropriate substitutions and controls are available that can be incorporated to eliminate or prevent airborne and topical exposures.13


Occupational Cancer

Each year it is estimated that there are 20,000 cancer deaths and 40,000 new cases of cancer in the United States that are attributed to occupation (Table 4-5). It is also estimated that less than 2% of chemicals used in workplaces have been tested for carcinogens.54 Despite increased knowledge of occupational risk for cancer, it is estimated that 30% to 40% of the population in the industrialized world will develop malignant disease during their lifetime. Changes in wood processing and decreased duration of occupational exposure because of more frequent job changes may have altered the picture somewhat.

Studies continue to provide evidence that cancer in humans has environmental causes (e.g., exposure to arsenic is associated with increased risk of skin, urinary bladder, and respiratory tract cancers; chronic exposure to ultraviolet light is associated with skin cancer; vinyl chloride is associated with liver cancer; dry cleaning solvents are associated with kidney and liver cancer and non-Hodgkin lymphoma). Research is ongoing to assess combined genetic and environmental contributions to risk.74,102,186


Alteration or mutation in the genetic material (deoxyribonucleic acid [DNA]) may occur as a result of exposure to carcinogenic chemicals or radiation. Both experimental animal models of cancer and the study of human cancers with known causes have revealed the existence of a significant interval between first exposure to the responsible agent and the first manifestation of a tumor. This period is referred to as the induction period, latency period, or induction-latency period.

For humans, the length of the induction-latency period varies from a minimum of 4 to 6 years for radiation-induced leukemias to 40 or more years for some cases of asbestos-induced mesotheliomas. For most tumors, the interval ranges from 12 to 25 years; such a long period may easily obscure the relationship between a remote exposure and a newly discovered tumor.

In the future, individuals with a high environmental risk of developing cancer may benefit from immune stimulation as a means of cancer prevention by inducing specific immunity through the use of vaccines.83 Oncoantigens continue to be researched as preventative vaccines as well as to cure more advanced stages of cancer lesions.30 Research continues to be completed on both animal and human models for various types of cancer vaccines and has had some positive results.24 Individual cancers and their treatment are discussed in organ-specific chapters in this text; see also Chapter 9.


Table 4-5

Cancers Related to Occupational Processes



	Cancer
	Examples of Substance/Process




	Lung
	Arsenic, asbestos, beryllium, cadmium, coke oven fumes, chromium compounds, coal products, nickel refining, foundry substances, radon, soot, tars, silica, vinyl chloride, diesel exhaust, radioactive ores like uranium



	Bladder
	Paint/dyeing products, printing processes, benzidine, beta-naphthylamine, arsenic, chemicals used in rubber, leather, and textile industries



	Nasal cavity and sinuses
	Formaldehyde, textile industry, mustard gas, nickel refining, chromium dust, leather dust, wood dust, baking, flour milling, radium



	Larynx
	Asbestos, wood dust, paint fumes, chemicals used in metal working, petroleum, plastics and textile industries



	Mesothelioma
	Asbestos



	Lymphatic and hematopoietic
	Benzene, herbicides, insecticides, radiation



	Skin
	Arsenic, coal tars, paraffin, certain oils, sunlight



	Soft-tissue sarcoma
	Radiation



	Liver
	Arsenic, vinyl chloride



	Lip
	Sunlight





From American Cancer Society: Occupation and Cancer. 2007. No. 300214-Rev. 02/12. Available at http://www.cancer.org/acs/groups/content/@nho/documents/document/occupationandcancerpdf.pdf. Accessed August 1, 2012.




Occupational Infections

Occupational infections are diseases caused by work-associated exposure to microbial agents, including bacteria, viruses, fungi, and protozoa. Occupational infections are distinguished by the fact that some aspect of the work involves contact with a biologically active organism. Occupational infection can occur after contact with infected people, as in the case of health care workers; infected animal or human tissue, secretions, or excretions, as in laboratory workers; asymptomatic or unknown contagious humans, as happens during business travel; or infected animals, as in agriculture (e.g., brucellosis).

Physical therapists should be aware of all types of occupational infections in order to treat anyone who may have signs/symptoms of an occupational infection. Therapists also need to be aware of the occupational infections they may come across during a day of work. Common occupational infections therapists may encounter include hepatitis, HIV/AIDS, herpes simplex and herpes zoster (shingles), methicillin-resistant Staphylococcus aureus, Clostridium difficile, and tuberculosis. Another occupational infection therapists should also be aware of is outbreaks of the flu, including H1N1 (swine flu).

Occupational Skin Disorders

There are roughly 13 million U.S. workers who are exposed to chemicals that absorb through the skin. Occupational skin diseases are the second most common type of occupational disease, accounting for 20% of all cases of occupational disease in the United States, with 61,000 new cases reported each year. It is likely that many cases of work-related skin disorders are underreported, because it is often not a life-threatening condition and never diagnosed or treated. The health care industry reports 4000 cases of skin illness each year, but the highest rates are in agriculture and manufacturing. Other industries commonly affected included food service, cosmetology, cleaning, painting, mechanics, printing/lithography, and construction.

The most common forms of occupational skin diseases include irritant contact dermatitis, allergic contact dermatitis, skin cancers, skin infections, skin injuries, and miscellaneous skin diseases. Dermatoses are more prevalent in some states such as California and Florida; contact dermatitis from plants, particularly in combination with sunlight, and chemicals, such as pesticides or fertilizers, is common among agricultural workers especially since the use of fertilizers has increased by 300% over the last 46 years.240 Contact dermatitis (acute, chronic, or allergic) is the most common of occupational skin disorders, with an estimated annual cost to treat that exceeds $1 billion, but other types include contact urticaria, psoriasis, scleroderma, vitiligo (areas of depigmentation), chloracne (see Fig. 4-1), actinic skin damage known as farmer’s skin or sailor’s skin, cutaneous malignancy, and cutaneous infections.

There can be four different causes of occupational skin diseases, which includes chemical agents, mechanical trauma, physical agents, and biological agents. Chemical agents are the most common cause and can be divided into primary irritants, which act directly on the skin, and sensitizers, which react with repeated exposure. Physical agents include extreme temperature and radiation; mechanical trauma includes friction, pressure, abrasions, lacerations, and contusions; and biological agents include parasites, microorganisms, plants, and other animal materials.

Skin cancer is an important occupational illness and is most often the result of excessive exposure to ultraviolet light; farmers, fishermen, roofers, and road workers who continuously work in the sun are at greatest risk. For further discussion of specific skin disorders, see Chapter 10.57


Rubber Latex Allergy

During the recent past, the incidence of natural rubber latex allergy (LA) has dramatically increased not only among the general population but also among health care workers, the latter because of repeated contact as a result of standard precautions and subsequent increased occupational exposure.



Box 4-5 RISK FACTORS FOR LATEX ALLERGY

Repeated or frequent exposure to latex products via one or more of the following:

• Repeat or frequent catheterization or other urologic procedure(s)



• Occupation



• Health care workers (dentist, nurses, surgeons, laboratory or operating room technicians, therapists, especially wound care specialists)



• Rubber or latex industry workers



• Doll manufacturing workers



• Occupation requiring gloves (hair stylist, food handler, gardener or greenhouse worker, housekeeper)






• Immunocompromised individuals


• Individuals with spina bifida or myelomeningocele


• Spinal cord injury (presence of indwelling urinary catheter)


• History of multiple surgeries


• Individuals (including children) receiving home mechanical ventilation


• Personal or family history of eczema, asthma or atopy (allergies), including food allergies∗






∗ Cross-reactivity occurs between latex and avocado, kiwi fruit, papayas, chestnuts, brazil nuts, tomatoes, and bananas, probably because latex proteins are structurally homologous with other plant proteins. Clinically, perioral itching and local urticaria occur; rarely food-induced anaphylactic shock occurs.






LA occurs predominantly in certain high-risk groups (Box 4-5); the estimated prevalence in health care workers varies widely (2.8%–18%), and studies do not always distinguish between those who are positive in an assay for latex-specific immunoglobulin E (IgE) and those with clinical allergy.168 The prevalence of LA in the general population ranges from 0.1% to 1.0%, compared with as high as 60% for those with spina bifida or other chronic medical conditions associated with repeated exposure to latex.146


This occupational sensitivity to natural rubber latex (NRL; i.e., latex proteins and in some cases the associated cornstarch glove powder serves as a carrier for the allergenic proteins from the NRL) has resulted in the following three types of reactions:

• Immediate hypersensitivity (type I hypersensitivity; IgE-mediated) with urticaria (hives), watery eyes, rhinitis, respiratory distress, and asthma or skin rash, which can spread from the hands, up the arms, and to the face (it can also cause swelling of the lips, eyes, ears, and larynx [laryngeal edema can prevent the person from speaking]).


• Irritation or irritant contact dermatitis manifested as dry, crusty, hard bumps; sores; and horizontal cracks on the skin (Fig. 4-4)


• Mild-to-severe allergic contact dermatitis (delayed type IV hypersensitivity; cell-mediated) (Fig. 4-5)


The first two reactions are related to mechanical and chemical exposure, whereas LA is caused by sensitization to the proteins in NRL. These responses occur when items containing latex touch the skin, mucous membranes (eyes, mouth, nose, genitals, bladder, or rectum), or open areas.

Latex exposure has become one of the leading causes of occupational asthma. Once sensitized, some health care workers are at risk for severe systemic allergic reactions, which can be fatal in some cases. In susceptible individuals, airways react to low levels of a variety of sensitizers and irritants in the environment. The two major routes of exposure include dermal exposure and inhalation exposure. The elimination of wearing latex gloves has been successful in reducing the rate of latex sensitization 16-fold. Complete elimination has not occurred because latex allergens are airborne and can be carried in dust through air ducts.248 Exposure by the respiratory route occurs when the NRL protein becomes airborne, especially because glove powder becomes airborne, acting as a carrier for the NRL protein when gloves are donned or doffed.

[image: image]

Figure 4-4 Rubber glove dermatitis.

(From Baxter PJ et al: Hunter’s diseases of occupations, ed 9, CRC Press, 2000.)




[image: image]

Figure 4-5 Latex allergy dermatitis.


A, Latex glove allergy should be suspected in health care workers who present with eczema, blistering, or skin peeling anywhere on the hands. B, Allergy to the rubber band of underwear. Washing clothes with bleach may make the rubber allergenic. Similar skin reactions can be seen in women across the midback under the bra strap (not shown). (From Habif TP: Clinical dermatology, ed 4, St Louis, 2004, Mosby.)





Latex-induced rhinitis and occupational asthma are new forms of occupational illness secondary to airborne latex allergens in operating rooms, intensive care units, and dental suites. Anyone with latex allergies should be treated as the first case of the day, whether in the operating room or in a therapy department, to avoid latex in the air and to avoid introducing any latex from clothes or materials from previous contacts.


SPECIAL IMPLICATIONS FOR THE THERAPIST 4-3

Rubber Latex Allergy

In the hospital setting or therapy clinic, latex is not only in the disposable gloves, it can be found in stethoscopes, blood pressure cuffs, syringes, electrode pads, exercise bands, mats, and rubber balls. Other products that often have latex include spatulas, balloons, swimming goggles, condoms, mouse pads, erasers, and expandable fabrics.

All clients should be screened for known LA or risk factors on admission. It is not enough to ask if someone is allergic to latex; risk factors and medical history must be assessed. This is especially important because anaphylaxis could be the first sign of LA.

If anyone in the rehabilitation or therapy department develops symptoms in association with the use of latex gloves, emergency medical care may be required. The presence of hives, perioral itching, respiratory distress, watery eyes, and facial swelling may indicate a type I hypersensitivity response and requires immediate medical attention. In a hospital setting, a physician can be paged immediately; other locations may require an emergency medical team (calling 911 or an emergency medical service). Check with the facility for incident report requirements.

For the health care worker with a known sensitivity, a medical-alert bracelet should be worn, and the individual should have autoinjectable epinephrine (EpiPen) for use if another reaction occurs. Anyone experiencing the first reaction should not ignore the symptoms; further episodes must be avoided by developing a latex-safe environment and using nonlatex products.

All clients with myelomeningocele are to be treated as if latex allergic. The therapist, family members, and caregivers must avoid using toys, feeding utensils, pacifiers, nipples, or other items made of latex that the infant or child might put in the mouth. Clothes and shoes with elastic anywhere must be avoided. Parents must be advised to read all labels and avoid all items containing latex. If no indication of latex content is evident, the manufacturer should be contacted for verification before purchase or use of the item. More information on this topic is available at the American Latex Allergy Association website (www.latexallergyresources.org).

A latex-safe environment may be required for complete recovery for people with LA and is essential for all pediatric cases and anyone with known LA. A latex-safe environment, including the operating room, is described as one in which no latex gloves are used by any personnel, no direct client contact with latex devices (e.g., catheters, condoms, diaphragms, adhesives, tourniquets, rubber backing on bath mats or other materials, hot water bottles, or anesthetic equipment) occurs; and all medical and patient/client care items have been assessed for latex and labeled.

Handwashing before donning and after removing gloves must be carried out at all times, with special care given to using a pH-balanced soap and rinsing well to remove all residue. All medical products containing NRL that could come in contact with clients must be labeled. Keep in mind that many latex-free supplies have packaging that contains latex (glue), and those workers in the production or packaging of these products may have worn latex gloves.

No latex balloons or toys containing latex should be allowed in health care facilities; crash carts should be latex free. Personnel in the therapy department must be aware of the many items in the department that contain latex and replace these with latex-free products or a latex-free barrier (Table 4-6). Almost all equipment, supplies, and personal protective equipment is available in latex-free form, although not by all manufacturers. Complete guidelines for prevention and protection are available through the American Nurses Association at (800) 274-4ANA.


Table 4-6

Potential Sources of Latex in a Rehab Department∗



	Item
	Replacement Item



	Personal Protective Equipment


	
Gloves (sterile and nonsterile)

Goggles

Hair covers

Respirators

Rubber aprons

Shoe covers

Surgical masks


	
Nitrile, neoprene, or thermoplastic elastomer examination gloves




	Equipment/Supplies


	
Bandages

Casting material

Compression sleeves/garments

Crash cart


	



	Crutch and walker handgrips
	Cover with stockinette



	Crutch axillary pads
	Cover with stockinette



	Dressings
	



	Elastic netting
	
Band Net Latex Free (Western Medical, Ltd.)

Stretch Net: Latex Safe (DeRoyal)

The Net Works (Wells Lamont Medical)





	Electrode pads, especially disposable TENS
	



	Exercise balls
	Cover ball with a towel



	Exercise bands
	
Use the following latex-free brand:

REP Band (Magister Corporation)

Theraband Latex Free

Latex-free CANDO exercise band (SPRI)

Use free weights that are not covered with materials containing latex





	Exercise mats
	



	Foam rubber lining splints, braces, mattresses and inside pillows
	Cover with sheet or blanket



	Mini trampoline
	Line with cloth, felt



	Positioning supports and pads of foam rubber without complete coverings
	Cover with stockinette



	Reflex hammer
	Cover with latex-free plastic bag



	Rubber bands
	String, paper clips



	Shoe orthotics
	



	Stethoscope tubing
	Cover with gauze or premade cover



	Sphygmomanometer
	Cover cuff or extremity with gauze



	Tape (all kinds)
	Cover skin first with gauze; tape over gauze



	Toys; toys made from latex gloves
	Toys made without latex



	Vascular stockings
	



	Wheelchair cushions
	Cover with cloth



	Wheelchair tires
	Propel with leather or cloth gloves






[image: image]


∗ Many manufacturers now make latex-free items. Any medical supply with latex must be so marked.

Courtesy Harriett B. Loehne, PT, DPT, CWS, FCCWS.




Several potential sources of powder-free, natural hypoallergenic latex gloves may be tolerated by latex-sensitive individuals, but no single replacement glove has been found for all people affected. Cotton liners or barrier creams can be effective interventions. Vinyl gloves are generally less protective than latex and more prone to tearing. Some of the new synthetic materials such as nitrile, neoprene, and thermoplastic elastomer offer equal or superior barrier protection and durability and are a reasonable alternative to latex or vinyl, offer better protection than latex types when handling lipid-soluble substances and chemicals, and are reasonably priced.182


However, like latex, synthetic glove products can cause allergic reactions because they may contain chemical additives similar to those found in latex and both are manufactured using the same process, called vulcanization. Additionally, synthetic gloves also provide a poorer fit than their latex counterpart and come with environmental concerns (e.g., the production and disposal of vinyl gloves releases toxic substances, such as dioxins, into the environment). Watch out for reactions to neoprene and spandex as some people who are allergic to latex are also sensitive to these materials. Therapists working with individuals to control lymphedema must be aware of all materials in compressive garments and monitor for sensitivities and reaction.

Ideas for controlling latex allergies in the therapy clinic include the following: stop wearing powdered gloves, frequently clean work areas that are contaminated with latex dust, don’t ignore symptoms of latex allergies, know the high-risk groups to protect everyone in the clinic, and encourage the clinic manager to eliminate or replace as many latex products as possible.





Military-Related Diseases

Military personnel are exposed to a wide range of chemical, physical, and environmental hazards during their military service. Agent Orange is an herbicide used during the Vietnam War, and the Gulf War has had the Gulf War Syndrome pop up in its veterans. Radiation exposure can be found in those that participated in radiation-risk activity such as Hiroshima and Nagasaki, Japan, and personnel can be subject to contact with uranium in military tank armor and bullets, chromium in contaminated sodium dichromate dust, polychlorinated biphenyls used in coolant and insulating fluid, burn pits for waste disposal at military sites, and a sulfur fire that released large amounts of sulfur dioxide into the air in Iraq.

Seven diseases (asthma, laryngitis, chronic bronchitis, emphysema, and three eye ailments) have been identified by the Department of Veterans Affairs for compensation as a result of exposure to toxic chemicals during World War II. The Department of Veterans Affairs has added Parkinson, ischemic heart disease, and B-cell leukemias to the disorders it automatically considers to be service connected. For a full list of the diseases that may qualify a Vietnam veteran (or that veteran’s spouse or widow) for disability compensation and Department of Veterans Affairs (VA) health care, go to www.publichealth.va.gov/exposures and http://www.publichealth.va.gov/exposures/agentorange/diseases.asp.

Posttraumatic stress disorder (PTSD) is a type of anxiety disorder found among those who have seen or experienced a traumatic event that involved the threat of injury or death. Military personnel are at higher risk than the general population for this disorder because of the nature of their work. Veterans groups have introduced the idea that this condition is more accurately called posttraumatic stress (without the disorder because the stress responses to conditions soldiers are exposed to are normal, not disordered).

Agent Orange

The VA recognizes some cancers and other health problems possible diseases associated with exposure to Agent Orange or other herbicides during military service. Survivors of the Vietnam War who served between January 1962 and May 1975 are presumed to have been exposed to dioxin (2,3,7,8-tetrachlorodibenzo-p-dioxin [TCDD]) contained in the herbicide mixture Agent Orange (sprayed from the air, by boat, and on the ground in Vietnam to defoliate jungles where the enemies were hiding). These Veterans are known to be at risk for numerous diseases, including diabetes, AL amyloidosis, chronic B-cell leukemias, chloracne, Hodgkin disease, ischemic heart disease, multiple myeloma, non-Hodgkin lymphoma, Parkinson disease, peripheral neuropathy, porphyria cutanea tarda, prostate cancer, respiratory cancers, and soft tissue sarcomas. The risk for other types of cancer has never been conclusively proven, but as Vietnam veterans continue to age, additional research will yield more information about cancer risk.87,230


There has been concern about the reproductive effects of Agent Orange such as birth defects in the children of exposed veterans. Neural tube defects, neurotoxicity, neuropsychiatric dysfunction, deficits in motor function, and peripheral neuropathy may be linked to Agent Orange exposure but considerable uncertainty exists about these associations.87 The VA has recognized spina bifida as being associated with Veterans’ exposure to Agent Orange or other herbicide during those specific dates during the Vietnam War.

Gulf War Syndrome

Overview

Once a hotly debated topic, Gulf War Syndrome (GWS) has more scientific research indicating that it is real and a result of neurotoxic exposures during Gulf War deployment. According to the CDC, Americans who served in the Persian Gulf War are significantly more likely than others to experience more than a dozen disorders known generically as GWS or otherwise known as Gulf War Illness. However, the Department of Defense does not support the existence of this illness, reporting only that the results of medical examinations of 10,000 veterans and family members affected revealed multiple illnesses with overlapping symptoms.113


Gulf War Veterans have also been linked to increased incidences of ALS or Lou Gherig disease. It has been found, looking back at medical record reviews, that there is a significant elevated risk of ALS that occurred among deployed personnel, deployed active duty military, deployed Air Force, and deployed Army personnel. Elevated but nonsignificant risks were seen in deployed Reserves and National Guard, deployed Navy, and deployed Marine Corps personnel. Overall, the risk found that was associated with deployment was 18%.105 Other research studies have looked at incidences of ALS in veterans outside of the Gulf War and whether military service itself is associated with increased risk of ALS. There are increased death rates from ALS in men who served in the military compared with those who did not serve and there may be a link between ALS and specific branches of the military.208


VA does not like to use the term “Gulf War Syndrome” because it is a cluster of unexplained symptoms reported by Gulf War Veterans and the symptoms vary so widely that it does not meet the definition of a syndrome. They prefer to use “medically unexplained chronic multisymptom illnesses” and “undiagnosed illnesses” to describe these individuals. The VA does presume that certain chronic, unexplained symptoms existing for 6 months or more are related to their Gulf War service without regard to its cause. The symptoms must have appeared during active duty in the Southwest Asia theater of military operation or by December 31, 2016, and be at least 10% disabling. The illnesses included are chronic fatigue syndrome, fibromyalgia, functional gastrointestinal disorders, and undiagnosed illnesses, and they can receive VA disability compensation.228


Incidence and Clinical Manifestations

The Gulf War Research Panel has found that one in four of the 697,000 U.S. veterans of the 1991 Gulf War suffer from Gulf War illness.34 As of January 2007, more than 100,000 veterans have filed with the federal registry reports of symptoms that include (in order of frequency) fatigue, skin rash, headache, muscle and joint pain, memory loss, shortness of breath, sleep disturbances, diarrhea and other gastrointestinal symptoms, and depression. CDC data show that GWS affects 27% of veterans, compared with 2% of nonveterans. Fatigue has been reported to affect 54% of Gulf War veterans compared with 16% of non–Gulf War veterans.

Etiologic Factors

No single cause has been identified, but possible factors include chemical or biologic weapons used on allied forces, insecticides, oil well fires in Kuwait, nerve agents from the demolition of Iraqi chemical weapons, parasites, pills protecting against nerve gas, and inoculations against petrochemical exposure administered by the military that had unexpected side effects or reacted with one another to create adverse symptoms.

Pathogenesis

The pathogenesis for GWS remains unknown but researchers are investigating the similarities between the underlying mechanisms of chronic fatigue syndrome, fibromyalgia, migraine headaches, and GWS. MRI studies of veterans with different GWS have biochemical evidence of neuronal damage in different distributions in the basal ganglia and brain stem, supporting the theory of neurologic toxicity related to chemically induced injury to dopaminergic neurons in the basal ganglia.96,97,218



Medical Management

No specific intervention beyond management and symptomatic measures exists. Focusing on triggering events rarely helps define treatment for people with syndromes such as GWS. Understanding the entire spectrum of illnesses from chronic fatigue syndrome to fibromyalgia to ALS to GWS in light of treatment must be the means to developing multidisciplinary treatment programs for affected people that includes allopathic, naturopathic, and alternative treatment.

Post-Traumatic Stress (Disorder)

Overview

PTSD is a type of anxiety disorder that can occur after seeing or experiencing a traumatic event that involves the threat of injury or death. It can occur at any age and can occur after a natural disaster, or from events such as assault, domestic abuse, prison stay, rape, terrorism, or from war.

Incidence

PTSD occurs in our military veterans as they have seen and experienced traumatic events in war. The most recent veterans, those from Operations Enduring Freedom and Iraqi Freedom (OEF/OIF) have endured high combat stress and are at risk for PTSD and psychosocial problems.194 According to the Department of Defense Report in 2008, the Military Health System had recorded 39,365 military personnel that were diagnosed with PTSD. This resulted in an estimated $63.8 million on direct and purchased care for these individuals and $13.1 million spent on prescriptions filled after the diagnosis of PTSD.82 Going forward 4 years into 2012, the numbers (which includes veterans of Operations Enduring Freedom, Iraqi Freedom and New Dawn) totaled 228,361 who were coded with PTSD. This number will likely continue to climb as we have troops returning home to the United States.229


Clinical Manifestations

There are three categories of symptoms with PTSD. The first category is reliving the event, which can disturb day-to-day activity. It is filled with flashbacks, repeated upsetting memories, repeated nightmares, and strong uncomfortable reactions to situations that are a reminder of the event. The second category is avoidance. This includes numbing of emotions; feeling detached; being unable to remember important aspects of the traumatic incident; lack of interest in normal activity; decreased affect; avoiding places, people, or thoughts that are a reminder of the event; and having the feeling that you have no future. The third category is arousal, which causes difficulty in concentrating, being startled easily, having exaggerated responses to being startled, feeling more aware, feeling irritable, and having trouble falling or staying asleep.

Pathogenesis

The cause is unknown. It is a combination of psychological, genetic, physical, and social factors and it changes the body’s response to stress. It is also unknown why some people affected by traumatic events have PTSD and others do not.


Medical Management

There are no tests for diagnosis of PTSD, it is based on symptoms. For PTSD the symptoms are present for at least 30 days. If the time period is shorter, they may be diagnosed with Acute Stress Disorder. Mental health exams, physical exams, and blood tests will be done to rule out other illnesses that can look like PTSD.

It is advised for those with PTSD to have a good social support system. Treatment of individuals with PTSD include desensitization, which helps reduce symptoms by encouraging the person to remember the traumatic event and express their feelings about it with the idea that over time these memories of the event should become less fearful. Support groups with those who share similar experiences can also be helpful. It is important to watch for other problems developing in this population including alcohol or substance abuse, depression, suicidal thoughts or plans, and other medical conditions related to these problems. A combination of pharmacotherapy and psychological therapies may help people recover from PTSD more effectively than just one or the other.29,103,175
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Chapter 5

Problems Affecting Multiple Systems

Celeste Peterson, Meredith A. Wampler, Joy C. Cohn,  and Lara A. Firrone


Many conditions and diseases seen in the rehabilitation setting can affect multiple organs or systems (Box 5-1). With the kinds of multiple comorbidities and system impairments encountered in the health care arena, the therapist must go beyond a systems approach and use a biopsychosocial-spiritual approach to client management. Chronic diseases and multiple system impairments require such an approach because risk factors correlate with health outcome; early intervention and intervention results are correlated with improved outcome.

Individual modifying (risk) factors, such as lifestyle variables and environment, affect pathology and modify how a person responds to health, illness, and disease. For example, adverse drug events are correlated with increasing age and obesity, whereas fitness level has a profound impact on recovery from injury, anesthesia, and illness.

Additionally, a single injury, disease, or pathologic condition can predispose a person to associated secondary illnesses. For example, the victim of a motor vehicle accident (see “Special Implications for the Therapist: Cell Injury“ in Chapter 6) suffered a traumatic brain injury and concomitant pelvic fracture then developed pneumonia and pulmonary compromise, subsequently experiencing a myocardial infarction.

This type of clinical scenario involving multiple organs and comorbidities is not uncommon. Also consider the medically complex person who needs a splint. The therapist must first review laboratory values (see Chapter 40) to determine albumin levels (nutritional status) and platelet levels (potential for bleeding), perform a skin assessment (see Chapter 10), and consult with both nursing staff and the nutritionist before providing an external device that could create skin breakdown and add to an already complex case.

Although medical conditions encountered in the clinic or home health care setting are discussed individually in the appropriate chapter, the health care provider must understand the systemic and local effects of such disorders. This chapter provides a brief listing of the systemic effects of commonly encountered pathologic conditions and a basic presentation of acid–base and fluid and electrolyte imbalances. The scope of this text does not allow for an in-depth discussion of each condition or disease and its related multiple systemic effects.

Systemic Effects of Pathology

Systemic Effects of Acute Inflammation

Acute inflammation can be described as the initial response of tissue to injury, particularly bacterial infections and necrosis, involving vascular and cellular responses. Local signs of inflammation (e.g., redness, warmth, swelling, pain, and loss of function) are commonly observed in the therapy setting. Local inflammation can lead to abscesses when excessive suppuration (formation of pus) occurs.

Systemic effects of acute inflammation include fever, tachycardia, and a hypermetabolic state. These effects produce characteristic changes in the blood, such as elevated serum protein levels (C-reactive protein, serum amyloid A, complement, and coagulation factors) and an elevated white blood count (leukocytosis).152 For a complete discussion of inflammation and its effects, see Chapter 6.

Systemic Effects of Chronic Inflammation

Chronic inflammation is the result of persistent injury, repeated episodes of acute inflammation, infection, cell-mediated immune responses, and foreign body reactions. The tissue response to injury is characterized by accumulation of lymphocytes, plasma cells, and macrophages (mononuclear inflammatory cells) and production of fibrous connective tissue (fibrosis). Fibroblasts and small blood vessels, along with collagen fibers synthesized by fibroblasts, constitute fibrosis. Grossly, fibrotic tissue is light gray and has a dense, firm texture that causes contraction of the normal tissue.

The associated fibrosis may cause progressive tissue damage and loss of function. Systemic effects of chronic inflammation may include low-grade fever, malaise, weight loss, anemia, fatigue, leukocytosis, and lymphocytosis (caused by viral infection).69 Inflammation is reflected by an increased erythrocyte sedimentation rate. In general, as the disease improves, the erythrocyte sedimentation rate decreases.

Systemic Factors Influencing Healing

In addition to local factors that affect healing (e.g., infection, blood supply, extent of necrosis, presence of foreign bodies, protection from further trauma or movement), a variety of systemic factors influence healing as well (see Box 6-3). Systemic factors may include general nutritional status, especially protein and vitamin C; psychologic well-being; presence of cardiovascular disease, cancer, hematologic disorders (e.g., neutropenia), systemic infections, and diabetes mellitus; and whether the person is undergoing corticosteroid or immunosuppressive therapy.207




Box 5-1 CONDITIONS THAT AFFECT MULTIPLE SYSTEMS

• Autoimmune disorders


• Burns


• Cancer


• Cystic fibrosis


• Congestive heart failure (CHF)



• Connective tissue diseases:



• Rheumatoid arthritis



• Progressive systemic sclerosis (scleroderma)



• Polymyositis



• Sjögren syndrome



• Systemic lupus erythematosus



• Polyarteritis nodosa






• Endocrine disorders (e.g., diabetes, thyroid disorders)


• Environmental and occupational diseases


• Genetic diseases


• Infections (e.g., tuberculosis, human immunodeficiency virus [HIV])


• Malnutrition or other nutritional imbalance


• Metabolic disorders


• Multiple organ dysfunction syndrome (MODS)


• Renal failure (chronic)


• Sarcoidosis


• Shock


• Trauma


• Vasculitis




Healing in specific organs varies according to the underlying cause and site of the injury. For example, myocardial infarctions heal by scarring, and the heart may be weakened. A cerebrovascular accident, or stroke, may cause permanent disability, and healing occurs by the formation of glial tissue (e.g., astrocytes, oligodendrocytes, and microglia) rather than by collagenous scar formation; this process is called gliosis.

In other organs, effective tissue regeneration depends primarily on the site of injury. Necrosis of only parenchymal (functional visceral) cells with retention of the existing stroma (framework or structural tissue) may permit regeneration and restoration of normal anatomy, whereas necrosis that involves the mesenchymal framework (connective tissue, including blood and blood vessels) usually results in scar formation (e.g., as in hepatic cirrhosis). For further discussion, see Chapter 6.

Consequences of Immunodeficiency

Immunodeficiency diseases are caused by congenital (primary) or acquired (secondary) failure of one or more functions of the immune system, predisposing the affected individual to infections that a noncompromised immune system could resist. The therapist is more likely to encounter individuals with acquired (rather than congenital) immunodeficiency from nonspecific causes, such as those that occur with viral and other infections; malnutrition; alcoholism; aging; autoimmune diseases; diabetes mellitus; cancer, particularly myeloma, lymphoma, and leukemia; chronic diseases; steroid therapy; cancer chemotherapy; and radiation therapy.117


Predisposition to opportunistic infections, resulting in clinical manifestations of those infections, is the primary consequence of immunodeficiency. Selective B-cell deficiencies predispose an individual to bacterial infections. T-cell deficiencies predispose to viral and fungal infections. Combined deficiencies, including AIDS, are particularly severe because they predispose to many kinds of viral, bacterial, and fungal infections.

Systemic Effects of Neoplasm

Malignant tumors, by their destructive nature of uncontrolled cell proliferation and spread, produce many local and systemic effects. Locally, the rapid growth of the tumor encroaches on healthy tissue, causing destruction, necrosis, ulceration, compression, obstruction, and hemorrhage.

Pain may or may not occur, depending on how close tumor cells, swelling, or hemorrhage occur to the nerve cells. This process also occurs locally at metastatic sites. Pain may occur as a late symptom as a result of infiltration, compression, or destruction of nerve tissue. Secondary infections often occur as a result of the host’s decreased immunity and can lead to death.392


The person with a malignant neoplasm often presents with systemic symptoms such as gradual or rapid weight loss, muscular weakness, anorexia, anemia, and coagulation disorders (granulocyte and platelet abnormalities). Continued spread of the cancer may lead to bone erosion or liver, gastrointestinal (GI), pulmonary, or vascular obstruction. Other vital organs may be affected; increased intracranial pressure in the brain by tumor cells can cause partial paralysis and eventual coma. Hemorrhage caused by direct invasion or necrosis in any body part leads to further anemia or even death if the necrosis is severe.

Advanced cancers produce cachexia (wasting) as a result of tissue destruction and the body’s nutrients being used by the malignant cells for further growth. Multiple mechanisms may be involved in this process, including release of cytokines such as tumor necrosis factor (also called cachectin).

Paraneoplastic syndromes (see Chapter 9) are produced by hormonal mechanisms rather than by direct tumor invasion. For example, hypercalcemia can be caused in cases of lung cancer by the secretion of a peptide with parathyroid hormone, and polycythemia can be caused by the secretion of erythropoietin by renal cell carcinoma. Neuromuscular disorders, such as Eaton-Lambert syndrome, polymyositis/dermatomyositis, and hypertrophic pulmonary osteoarthropathy, are other examples of paraneoplastic syndromes that can occur as a systemic effect of neoplasm (see Tables 9-4 and 9-5).



SPECIAL IMPLICATIONS FOR THE THERAPIST 5-1

Systemic Effects of Pathology80,81


Medical advances, the aging of America, the increasing number of people with multisystem problems, and the expanding scope of the therapist’s practice require that the therapist anticipate, assess, and manage the manifestations of disease and pathology. Physical and occupational therapists are primary health care professionals who focus on maximizing functional capacity and physical independence by optimizing healthy active lifestyles and community-based living.

Interventions to maximize oxygen transport (e.g., mobilization, positioning, breathing control, and exercise) should be an important focus even in people who are acutely and critically ill. Enhancing oxygen transport centrally and peripherally improves the body’s ability to respond to stress. At the same time, many therapy interventions elicit an exercise stimulus that stresses an already strained oxygen transport system. Exercise is now recognized as a prescriptive intervention in pathology that has indications, contraindications, and side effects. These factors necessitate careful and close monitoring of cardiopulmonary status, especially in the person with multisystem involvement.

Hematologic abnormalities require that the results of the client’s blood analysis and clotting factors be monitored so that therapy intervention can be modified to minimize risks. Individualized treatment programs are developed for each person addressing the special needs of that client and the family, responding to physical, psychologic, emotional, and spiritual needs. The reader is encouraged to review an excellent article80 for an additional in-depth discussion of specific implications for physical therapy management in systemic disease.







Adverse Drug Events

Drugs were once developed through a hit-or-miss process in which researchers would identify a compound and test it in cells and animals to determine its effect on disease. When a compound appeared to be successful, it was often tested in humans with little knowledge of how it worked or what side effects it might have. Today, biochemists know much more about disease processes and work at the molecular level designing drugs to interact with specific molecules. Disease-modifying antirheumatic drugs, selective estrogen receptor modulators (SERMs), and monoclonal antibodies are examples of such “designer drugs.”

Drugs in the future will have greater molecular specificity, possibly with the ability to accommodate for gender, age, and genetic differences between individuals. Despite these advances, reactions still remain a significant problem in the health care industry today.

Definition and Overview


Adverse drug events (ADEs) are defined as unwanted and potentially harmful effect(s) produced by medications or prescription drugs. The term usually excludes nontherapeutic overdosage such as accidental exposure or attempted suicide. Most ADEs are medication reactions or side effects. A drug–drug interaction occurs when medications interact unfavorably, possibly adding to the pharmacologic effects. A drug–disease interaction occurs when a medication causes an existing disease to worsen. Side effects are usually defined as predictable pharmacologic effects that occur within therapeutic dose ranges and are undesirable in the given therapeutic situation. Overdosage toxicity is the predictable toxic effect that occurs with dosages in excess of the therapeutic range for a particular person.114


ADEs may be dose-related (predictable drug injury) or non–dose-related (unpredictable or idiosyncratic drug injury). Dose-related effects may include drug toxicity from overdose, variations in pharmaceutical preparations, preexisting liver disease, presence of comorbidities such as renal or heart failure, or drug interactions. Non–dose-related effects may occur as a result of hypersensitivity, resulting in acute anaphylaxis or delayed hypersensitivity or other nonimmunologic idiosyncratic reactions, according to individual susceptibility.

ADEs are classified as mild (no antidote, therapy, or prolongation of hospitalization necessary), moderate (change in drug therapy required, although not necessarily a cessation of therapy; may prolong hospitalization or require special treatment), severe (potentially life-threatening, requires discontinuation of the drug and specific treatment of the adverse reaction), and lethal (directly or indirectly leads to the death of the person).

Incidence

ADEs have been declared a national public health problem with more than 700,000 emergency department visits and 120,000 hospitalizations required for further treatment after the emergency visit.52 The annual incidence of death caused by ADEs is estimated to be between 0.08/100,000 and 0.12/100,000 people.323 According to one study of primary care outpatients, ADEs were common (25%) and often preventable.136


Adults older than age 65 years are twice as likely to go to an emergency department because of an ADE and are almost seven times more likely to experience an ADE requiring hospitalization than a younger person.43,44 Older adults often take multiple medications, increasing the possibility of a detrimental interaction.332 Death rates secondary to an ADE are also highest in people older than age 55 years, with the greatest risk in those older than 75 years.323 The Centers for Disease Control and Prevention report inappropriate medications are prescribed to older adults in about 1 of every 12 visits (8%).149


Inappropriate use of pain medications has led to significant increases of both emergency department visits and death. In 2009, there were 475,000 visits to the emergency department.340 In 2008, there were 14,800 deaths from unintentional overdose of opioid analgesics (methadone, oxycodone, and hydrocodone)—greater than the number of people who died secondary to illicit drug use of cocaine and heroin.53,373 Care should always be taken to prescribe only the needed dose and type of medication to match pain relief goals. Many states have prescription drug monitoring programs to aid in this effort.


Specific studies have been conducted to determine the rate of ADE-related medication-dispensing errors in hospital pharmacies60 and outpatient chemotherapy clinics,135 and the rate of ADEs associated with immunizations.178 Medication changes are also common during transfer between hospital and nursing home and are a cause of ADEs. Most changes are discontinuations, dose changes, and class substitutions.38


Etiologic and Risk Factors

Definite risk factors for experiencing a serious ADE can include age (older than age 75 years, younger for some pharmaceuticals), gender, polypharmacy, ethnicity, concomitant alcohol consumption, new drugs, number of drugs, dosages, concomitant use of herbal compounds,77 duration of treatment, noncompliance (e.g., unintentional repeated dosage), small stature, and presence of underlying conditions (e.g., hepatic or renal insufficiency).58,65,279


Of all the risk factors, age has the most prevalent effect in the aging American population. Factors that contribute to ADEs in older people include age-related physiologic changes, a greater degree of frailty, an increased number of underlying diseases, and the presence of polypharmacy.109,221 Age-related physiological changes affect the distribution of drugs. A decrease in lean body mass and an increase in the proportion of body fat result in a decrease in body water. As a result, water-soluble drugs (e.g., morphine) have a lower volume of distribution that speeds up onset of action and raises peak concentration. High peak concentrations are associated with increased toxicity.

On the other hand, lipid-soluble drugs are distributed more widely, have a delayed onset of action, and accumulate with repeated dosing. Aging adults are also at risk for drug accumulation because of changes in both metabolism and elimination. With advanced age, functional liver tissue diminishes and hepatic blood flow decreases. Consequently, the capacity of the liver to break down and convert drugs and their metabolites declines. This may be exacerbated by other changes such as age-related reduction in renal mass and blood flow, the accompanying decline in glomerular filtration and tubular reabsorption rates, and other conditions such as dehydration, cancer, heart failure, and cirrhosis.

There are also changes in the sensitivity of the cardiovascular system with age. For example, with the addition of β-adrenergic agonists and antagonists, there is less responsiveness of the cardiovascular system and orthostatic events increase.109


Additionally, drugs commonly prescribed for older clients, such as the calcium-channel blockers verapamil and diltiazem and the antigout drug allopurinol, further slow drug metabolism, potentially contributing to toxicity and adverse drug reactions.

In the older adult population, emergency department visits as a result of medications classified as always potentially inappropriate were only implicated in 3.6% of visits.45 The medications most commonly causing emergency department visits included warfarin, insulin, and digoxin (33.3% of visits). Warfarin, insulin, oral antiplatelet agents, and oral hypoglycemic agents were the medications most often implicated in emergency hospitalizations as a consequence of ADEs (67%).45 Box 5-2 lists the drugs most commonly associated with ADEs in the aging.



Box 5-2 DRUGS THAT ARE COMMONLY ASSOCIATED WITH ADVERSE DRUG REACTIONS IN THE AGING

• Anticholinergics


• Antidiarrheals


• Antihistamines (first-generation)


• Antiplatelets


• Benzodiazepines (anxiolytics)


• β-Blockers


• Calcium channel blockers


• Corticosteroids (systemic)


• Digoxin


• Diuretics


• Hypoglycemics (e.g., sulfonylureas, insulin)


• Muscle relaxants


• Neuroleptics


• Nonsteroidal antiinflammatory drugs (NSAIDs)


• Opioids


• Tricyclic antidepressants


• Vasodilators (e.g., nitrates)


• Warfarin


Based on data from Fick DM, Cooper JW, Wade WE, et al: Updating the Beers criteria for potentially inappropriate medication use in older adults: results of a US consensus panel of experts. Arch Intern Med 163(22):2716–2724, 2003; Thomsen LA, Winterstein AG, Søndergaard B, et al: Systematic review of the incidence and characteristics of preventable adverse drug events in ambulatory care. Ann Pharmacother 41(9):1411–1426, 2007; Gallagher P, O’Mahony D. STOPP (Screening Tool of Older Persons’ potentially inappropriate Prescriptions): application to acutely ill elderly patients and comparison with Beers’ criteria. Age Ageing 37(6):673–679, 2008; Budnitz DS, Lovegrove MC, Shehab N, Richards CL: Emergency hospitalizations for adverse drug events in older Americans. N Engl J Med 365:2002–2012, 2011; Budnitz DS, Shehab N, Kegler SR, Richards CL: Medication use leading to emergency department visits for adverse drug events in older adults. Ann Intern Med 147:755–765, 2007.



Cardiac or pulmonary toxicity may occur as a result of irradiation and immunosuppressive drugs given to prepare recipients for organ transplantation or for treatment of cancer. Box 5-3 lists some of the more common specific target organs and effects.

Clinical Manifestations

Rashes, fever, and jaundice are common signs of drug toxicity. Adverse skin (cutaneous) reactions include erythema, discoloration, itching, burning, urticaria, eczema, acne, alopecia, blisters, or purpura (Fig. 5-1). Onset may be within minutes to hours to days. Signs and symptoms suggestive of a mild reaction include anxiety, dizziness, headache, nasal congestion, shakiness, and brief vomiting. Persons with a moderate drug reaction may present with abdominal cramps, dyspnea, hypertension or hypotension, palpitations, tachycardia, and persistent vomiting. Severe reactions can include arrhythmia, seizures, laryngeal edema, profound hypotension, pulmonary edema, and cardiopulmonary arrest. Arthralgias and myalgias can be part of the mild or moderate reactions.

[image: image]

Figure 5-1 Purpura.

Hemorrhaging into the tissues, particularly beneath the skin or mucous membranes, producing raised or flat ecchymoses or petechiae. Seen most often in a physical therapy practice as a result of thrombocytopenia (e.g., drug-reaction or medication-induced, especially nonsteroidal antiinflammatory drugs, methotrexate, Coumadin or warfarin; radiation- or chemotherapy-induced); also occurs in older adults as blood leaks from capillaries in response to minor trauma. (From Hurwitz S: Clinical pediatric dermatology: a textbook of skin disorders of childhood and adolescence, ed 2, Philadelphia, 1993, Saunders.)







Box 5-3 TARGET ORGANS AND EFFECTS OF ADVERSE DRUG EVENTS

Heart


• Arrhythmia



• Adenosine



• Flecainide



• Propafenone



• Digoxin



• Procainamide







• Cardiomyopathy



• Adriamycin



• Antipsychotics



• Anthracyclines (i.e., doxorubicin, daunorubicin, epirubicin)



• Trastuzumab







• Myocardial infarction/acute coronary syndrome



• Oral contraceptives



• Selective cox-2 inhibitors (NSAIDs)



• Abacavir



• Didanosine







• Orthostatic hypotension



• Atypical antipsychotics




• Antihypertensives


▪ Calcium-channel blockers


▪ Centrally acting α-adrenergic agonists


▪ Peripheral α-blockers


▪ β-Adrenergic blockers


▪ Peripherally acting vasodilators


▪ Diuretics










Lung


• Interstitial lung disease/pulmonary fibrosis



• Methotrexate



• Cyclophosphamide



• Amiodarone



• Tamoxifen



• Bleomycin







• Asthma/bronchospasms



• Aspirin



• NSAIDs



• Sulfites



• Acetaminophen






Gastrointestinal Tract


• Gastritis and peptic ulcer



• Aspirin



• NSAIDs



• Bisphosphonates



• Potassium chloride







• Gingival hyperplasia



• Phenytoin



• Cyclosporine



• Nifedipine



• Verapamil







• Pseudomembranous colitis


• Broad-spectrum antibiotics






• Hepatic and cholestatic disease



• Tacrine



• Nucleoside reverse transcriptase inhibitors



• Isoniazid



• Protease inhibitors



• Amiodarone



• Quinidine



• Rifampin



• Dapsone



• Leflunomide






Fetal Injury


• Phocomelia


• Thalidomide






• Vaginal carcinoma


• Diethylstilbestrol






• Discoloration of teeth



• Tetracyclines



• Minocycline



• Ciprofloxacin







• Multiple congenital anomalies



• Disulfiram



• Estrogens



• Progestins



• Human chorionic gonadotropin



• Antineoplastic agents



• Phenytoin



• Warfarin



• Isotretinoin






Kidneys


• Acute interstitial nephritis



• Rifampin



• Lithium



• NSAIDs



• β-Lactam antibiotics







• Acute tubular necrosis



• Aminoglycosides



• Amphotericin B



• Radiocontrast media



• Cisplatin







• Nephrolithiasis



• Indinavir



• Topiramate



• Sulfonamides







• Glomerulonephritis



• Allopurinol



• Lithium



• NSAIDs






Endocrine System


• Adrenocortical atrophy


• Corticosteroids






• Hypothyroidism



• Amiodarone



• Interferon-α and -β



• Lithium



• Thalidomide







• Hyperthyroidism



• Amiodarone



• Interferon-β






Skeletal System

• Osteoporosis/osteomalacia


• Corticosteroids


• Antineoplastic agents


• Aromatase inhibitors


• Methotrexate


• Heparin


Nervous System


• Seizures



• Tramadol



• Propofol



• Bupropion



• Tricyclic antidepressants



• Cyclosporine







• Movement disorders



• Droperidol



• Metoclopramide



• Prochlorperazine



• First-generation antipsychotics



• Atypical antipsychotics







• Peripheral neuropathy



• Leflunomide



• Didanosine



• Stavudine



• Carboplatin



• Cisplatin



• Vincristine







• Delirium



• Opioids



• Clozapine



• Valproic acid



• Lithium



• Digoxin







• Depression



• Phenobarbital



• Primidone



• Interferon-α and -β



• Gonadotropin-releasing hormone agonists



• Triptans



• Corticosteroids







• Anxiety



• Amphetamines



• Antipsychotics



• Bupropion



• Caffeine



• Dopamine agonists and antagonists



• Theophylline






Blood and Bone Marrow


• Anemias



• Penicillins



• Cephalosporins



• Methyldopa



• Antimalarial drugs



• Sulfonamides



• Nitrofurantoin



• Methotrexate



• Phenytoin



• Antineoplastic agents







• Thrombocytopenia



• Abciximab



• Heparin



• Valproate



• NSAIDs







• Deep vein thrombosis



• Heparin



• Erythropoietin



• Estrogen-containing hormones



• Raloxifene





• Tamoxifen



• Anastrozole



• Megestrol



• Contrast agents






Skin


• Allergies, pseudoallergies



• Radiocontrast media



• Angiotensin-converting enzyme inhibitors



• Heparin



• Penicillins



• Omalizumab



• Cephalosporins







• Photosensitivity



• Voriconazole



• Methotrexate



• Diclofenac



• Ibuprofen



• Amiodarone







• Alopecia



• Anticonvulsants



• Chemotherapy agents



• Immunosuppressants



• Interferons



• Retinoids







• Hirsutism



• Cyclosporin



• Danazol



• Testosterone






Ears, Nose, and Throat


• Ototoxicity



• Carboplatin



• Cisplatin



• Doxycycline



• Gentamicin



• Interferon



• Minocycline



• Neomycin



• Tobramycin






Eyes


• Severe visual disturbances



• Amiodarone



• Clomiphene



• Digitalis



• Isotretinoin






NSAIDs, nonsteroidal antiinflammatory drugs.

Data from Tisdale JE, Miller DA, editors: Drug-induced diseases, ed 2, Bethesda, MD, 2010, American Society of Health-System Pharmacists.



Older adults may develop ADEs that are clearly different from those seen in younger persons, with mental status changes as one of the more common symptoms (Box 5-4).294 The therapist should be aware of increased bruising indicative of warfarin toxicity or nausea/vomiting with/without cardiac manifestations suggestive of digitalis toxicity. Elevated levels of both medications can be life threatening (see Table 12-5). Early symptoms of salicylate intoxication include tinnitus, disequilibrium, drowsiness, and a moderate delirium.279




Box 5-4 COMMON SIGNS AND SYMPTOMS OF ADVERSE DRUG REACTIONS IN THE AGING

• Dry mouth


• Dyspepsia


• Restlessness


• Orthostatic hypotension (dizziness, weakness, decreased blood pressure, falls)


• Depression


• Dehydration


• Confusion, delirium


• Impaired memory or concentration


• Nausea


• Loss of appetite


• Constipation


• Incontinence


• Extrapyramidal syndromes (e.g., parkinsonism, tardive dyskinesia)


• Fatigue, weakness


• Sedation




The therapist may observe motor tics called tardive dyskinesia, which is a neurologic syndrome caused by the long-term use of neuroleptic drugs. Neuroleptic drugs are usually prescribed for psychiatric disorders but may be used for some GI and neurologic disorders. Tardive dyskinesia is characterized by repetitive, involuntary, purposeless movements. The client may demonstrate repetitive grimacing, tongue protrusion, lip smacking, puckering and pursing, and rapid eye blinking. Rapid movements of the arms, legs, and trunk may also occur. Involuntary movements of the fingers may give the person the appearance of playing an invisible guitar or piano.

Medical Management

Differentiating an ADE from underlying disease requires a thorough history, especially when a symptom appears 1 to 2 months after a medication regimen has been started. Monitoring blood cell counts, liver enzymes, electrolytes, blood urea nitrogen (BUN), and creatinine is indicated for certain drugs. Cardiotropic drugs can cause arrhythmias that require electrocardiogram monitoring. With dose-related ADEs, dose modification is usually all that is required, whereas with non–dose-related ADEs, the drug therapy is usually stopped and reexposure avoided.

The federal initiative Partnership for Patients has a goal to reduce the number of preventable rehospitalizations by 20% and the reduction of ADEs is a key focus of the partnership.159,193 Hospitals, clinics, nursing facilities, pharmacies, etc., are expected to evaluate their prescribing, testing, and follow-up methods in order to reduce ADEs.


SPECIAL IMPLICATIONS FOR THE THERAPIST 5-2

Adverse Drug Events

Many people treated by physical therapists today have a pharmacologic profile. It is not unusual to find out during the client interview that the person is taking many different prescription or nonprescription medications. Often there is an equally long list of nutritional aids, supplements, herbs, or vitamins, sometimes referred to as nutraceuticals. Adults age 65 years or older commonly have complicated medication regimens that may result in ADEs. Age-related physiologic changes result in altered pharmacokinetic and pharmacodynamic response to medications that contribute to adverse responses.127


Knowing when a person is having an ADE to medication or supplements versus experiencing symptoms of disease or illness is not always easily distinguished. Knowing about potential drug effects and using a drug guide to look up potential side effects is a good place to start.

Client/patient education is important. The therapist can remind his or her clients to take their medication as prescribed and to report any unusual signs and symptoms to their doctor, physician’s assistant, or nurse practitioner. Encourage your clients to keep follow-up appointments with the health care professional who prescribed the drug and to make sure that person knows all drugs and supplements currently being taken.

If the therapist suspects drug- or nutraceutical-related signs or symptoms, several observations can be made and reported to the physician, such as correlation between the time medication is taken and length of time before signs and symptoms appear (or increase). Additionally, family members can be asked to observe whether the signs or symptoms increase after each dosage. Documentation of observed or reported behavior or signs and symptoms and the date first observed is important. Make note of the client’s clinical condition and your interventions. Follow your facility’s policies for notification of suspected ADE.

Interpretation of drug-related or disease-induced signs and symptoms is beyond the scope of a therapist’s practice, but the therapist can identify when these clinical manifestations are interfering with rehabilitation and make the necessary referral for evaluation. Any time a client has reached a plateau or has demonstrated poor potential for improvement, the therapist should consider that these responses may be a result of an ADE.

Any signs of tardive dyskinesia should be reported to the physician. There is no standard treatment for tardive dyskinesia. The first step is generally to stop or minimize the use of the neuroleptic drug. This may not be possible for anyone with a severe underlying condition. Replacing the neuroleptic drug with substitute drugs may help some people. Other drugs, such as benzodiazepines, adrenergic antagonists, and dopamine agonists, may also be beneficial.

Symptoms of tardive dyskinesia may continue even after the person has stopped taking the drugs (usually neuroleptics). Some symptoms may improve and/or disappear over time with proper medical management.

Exercise and Drugs

Exercise can produce dramatic changes in the way drugs are absorbed, distributed, localized, metabolized, and excreted in the body (pharmacokinetics). The magnitude of these changes is dependent on the characteristics of each drug (e.g., route of administration, chemical properties) and exercise-related factors (e.g., exercise intensity, mode, and duration).

A single exercise session can cause sudden changes in pharmacokinetics that may have an immediate impact on people who exercise during therapy. Exercise training can also produce changes in pharmacokinetics, but these tend to occur over a longer period and cause a slower and fairly predictable change in a person’s response to certain medications.

Drugs that are administered locally by transdermal techniques or by subcutaneous or intramuscular injection may have altered or increased absorption in the presence of exercise, local heat, or massage of the administration site. Diuretics, herbal products, nonsteroidal antiinflammatory drugs, statins, and insulin medications are some of the more common medications that can affect physiologic function during exercise causing a wide range of potential adverse effects.

In addition, allergic and potentially fatal anaphylactic drug reactions are mediated by exercise. The therapist should always consider the possibility that anyone in therapy taking drugs may have an altered response to those drugs as a result of interventions used in therapy.320 The possibility of drug-exercise interactions requires careful and consistent monitoring of vital signs.










Table 5-1

Nonsteroidal Antiinflammatory Drugs∗



	Generic
	Common Brand Names



	Nonprescription


	Aspirin
	Ascriptin,∗ Bayer,∗ Bufferin,∗ Ecotrin∗




	Ibuprofen
	Advil, Midol, Motrin



	Naproxen
	Aleve, Midol Extended Relief


	Prescription Traditional COX-inhibitors


	Diclofenac
	Cataflam, Flector, Voltaren



	Diflunisal
	Dolobid



	Etodolac
	Lodine



	Fenoprofen
	Nalfon



	Flurbiprofen
	Ansaid



	Ibuprofen
	IBU-Tab



	Indomethacin
	Indocin



	Ketoprofen
	Orudis



	Ketorolac
	Toradol



	Meclofenamate
	Meclomen



	Mefenamic acid
	Ponstel



	Meloxicam
	Mobic



	Nabumetone
	Relafen



	Naproxen
	Anaprox, Naprelan, Naprosyn



	Oxaprozin
	Daypro



	Piroxicam
	Feldene



	Sulindac
	Clinoril



	Tolmetin
	Tolectin


	Prescription COX-2 Selective Inhibitors


	Celecoxib
	Celebrex
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∗ These all have additives to minimize GI side effects but are known as aspirin products. Many nonselective (standard) NSAIDs are available nonprescription at a lower dosage (e.g., 200 mg) and by prescription at a higher dosage (e.g., 500 mg).

Courtesy Tanner Higginbotham, PharmD. Drug Information Specialist, University of Montana Skaggs School of Pharmacy, Department of Pharmacy Practice, Missoula, Montana.






Specific Drug Categories

Nonsteroidal Antiinflammatory Drugs

Nonsteroidal antiinflammatory drugs (NSAIDs) are a heterogeneous group of drugs that reduce inflammation, provide pain relief, and reduce fever. NSAIDs are commonly used postoperatively for discomfort; for painful musculoskeletal conditions, especially among the older adult population; and in the treatment of inflammatory rheumatic diseases.

These medications may consist of nonprescription preparations, such as acetylsalicylic acid or aspirin; other salicylates; ibuprofen (e.g., Advil, Motrin, Nuprin, Medipren, Rufen), naproxen (Aleve); or prescription drugs (Table 5-1). Because of their extensive clinical uses, NSAIDs are taken by more than 30 million Americans.327


Mechanism of Action

The mechanism of action of NSAIDs involves inhibiting the production of prostaglandins from arachidonic acid by reversibly or irreversibly binding to cyclooxygenase (COX). There are two principal forms of COX: COX-1 and COX-2. COX-1 is necessary for cells to function normally and is found in most cells. It is responsible for hemostasis, platelet aggregation, and the production of prostacyclin. COX-2 is an inducible enzyme and produced when cytokines and other proinflammatory factors are present because of fever, inflammation, or pain. NSAIDs affect both the peripheral and central nervous systems.48


NSAIDs are reversible platelet inhibitors resulting in antiplatelet activity. Aspirin is the most powerful agent because it irreversibly binds to platelets. A single dose of aspirin impairs clot formation for 5 to 7 days, and two aspirin can double bleeding time. These characteristics of acetylsalicylic acid also make it an important drug in the treatment of coronary artery disease, myocardial infarctions, and stroke.

Adverse Effects

Although the incidence of serious side effects from using NSAIDs is rather low, the widespread use of readily available nonprescription NSAIDs results in a substantial number of people being adversely affected.266 The use of NSAIDs is associated with a wide spectrum of potential clinical toxicities (Table 5-2), but serious side effects are most often seen with the GI tract, kidneys, and cardiovascular system.

Gastrointestinal System

Many NSAIDs are nonselective and inhibit both COX-1 and COX-2. However, because COX-1 is involved with prostacyclin formation, which normally protects the stomach, NSAIDs have been designed to selectively inhibit COX-2 in attempts to reduce unwanted GI side effects. NSAIDs can cause GI symptoms ranging from mild dyspepsia to more serious complications, such as GI bleeding, ulceration, and perforation. These serious side effects may occur without previous symptoms (e.g., dyspepsia) and are particularly more likely to occur in persons taking higher doses, in older adults, and with chronic use.

GI toxicity from NSAIDs is a serious problem in the United States, with more than 70,000 people hospitalized because of serious complications and more than 7000 deaths each year. Medications should be used prophylactically for clients requiring NSAID treatment (e.g., osteoarthritis or rheumatoid arthritis [RA]), such as proton pump inhibitors and misoprostol, which have been shown to reduce the development of symptomatic ulcers.198 Misoprostol may also reduce the risk for other serious GI complications.169 COX-2 inhibitors have shown a reduction in GI-related toxicities, but their connection to cardiovascular events has led to their careful use.346


Although the stomach has received most of the attention for GI-related NSAID toxicities, new technology has revealed that the small intestine can sustain damage as well. Approximately 55% to 75% of asymptomatic NSAID users have evidence of injury to the small bowel.131,215 Erosions, ulcers, and strictures402 from chronic NSAID use have been documented. Studies are evaluating medications that may reduce the incidence of small bowel injury caused by NSAIDs.

Renal System

In the kidney, COX-dependent prostaglandins are also involved with renin release, sodium excretion, and maintenance of renal blood flow, especially during times of volume contraction. To varying degrees, all NSAIDs can cause sodium retention and edema in susceptible people. Inhibition of COX enzymes leads to hyperkalemia, a result of the suppression of the renin-aldosterone system; sodium retention, with resulting edema; and decreased glomerular filtration rate (GFR), resulting in edema, hypertension, and rarely acute renal insufficiency.54,45,369



Table 5-2

Possible Systemic Effects of Nonsteroidal Antiinflammatory Drugs



	Site
	Sign/Symptom




	Gastrointestinal
	Abdominal pain
Anorexia
Gastroesophageal reflux
Gastric ulcers
GI hemorrhage and perforation
GI obstruction
Nausea
Diarrhea



	Hepatic
	Jaundice
Transaminase elevation



	Renal
	Sodium and water retention
Hypertension (particularly in clients with hypertension)
Hyperkalemia
Renal insufficiency• Papillary necrosis

• Nephrotic syndrome

• Interstitial nephritis
Renal dysgenesis (infants of mothers given NSAIDs during third trimester)
Decreased urate excretion (especially with ASA)



	Hematologic
	Thrombocytopenia
Anemia
Prolonged bleeding time
Increased risk of hemorrhage



	Cardiovascular
	Blunt action of cardiovascular drugs (e.g., diuretics, ACE inhibitors, β-blockers)
Hyper- or hypotension
Congestive heart failure (for those on diuretics or otherwise volume depleted)
Edema (exacerbation of CHF)
Premature closure of ductus arteriosus
Myocardial infarction
Stroke
Thrombosis



	Cutaneous
	Rashes
Pruritus
Flushing
Urticaria (hives), angioedema
Sweating



	Respiratory
	Bronchospasm—ASA sensitive asthma
Rhinitis



	Central nervous system
	Headache
Vertigo
Dizziness, lightheadedness
Drowsiness
Aseptic meningitis—rarely seen with ibuprofen therapy
Tinnitus
Hyperventilation (salicylates)
Confusion (elderly treated with ASA, indomethacin, ibuprofen)



	Ophthalmologic
	Blurred vision, decreased acuity
Scotomata



	Other
	Anaphylaxis
Shock
Prolongation of gestation
Labor inhibition
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ACE, Angiotensin-converting enzyme; ASA, aspirin; CHF, congestive heart failure; NSAIDs, nonsteroidal antiinflammatory drugs.

From Grosser T, Smyth E, FitzGerald GA. Anti-inflammatory, antipyretic, and analgesic agents; pharmacotherapy of gout. In: Brunton LL, Chabner BA, Knollmann BC, eds: Goodman & Gilman’s the pharmacological basis of therapeutics, ed 12, New York, 2011, McGraw Hill, pp. 959–1004.




Cardiovascular System

Recent studies confirm the toxicity of NSAIDs to the heart, noting both poor clinical outcomes and changes in gene expression of cardiac cells in the laboratory.271 NSAIDs are documented to interfere with platelet aggregation, lipid oxidation, endothelial function, apoptosis, cardiac fibrosis, acute myocardial infarction, arrhythmias, blood pressure, antihypertensive therapy, sodium and water retention, and aggravation of congestive heart failure.129,137 These changes persist with continued use.314


NSAIDs are also known to interact with hypertension medications, particularly angiotensin-converting enzyme inhibitors, angiotensin receptor blockers, and β-blockers, thereby modestly increasing blood pressure in persons with hypertension.288,374 Papillary necrosis, nephritic syndrome, and interstitial nephritis infrequently occur as a result of NSAID treatment. Nephrotoxicity occurs, especially in older clients with volume depletion, congestive heart failure (CHF), or underlying renal disorders.22 Careful monitoring is required of older adults taking NSAIDs in both the short and long term.272


Although COX-2 inhibitors were designed to reduce GI bleeding, an unexpected finding was an increase in myocardial infarctions and stroke.37,42 Several COX-2 inhibitors were removed from the market, and the remaining drug, celecoxib (Celebrex), carries a black-box warning. Questions continue as to whether this increase in cardiovascular events is a class-wide problem.332,388 COX-2 inhibitors may effectively reduce inflammation, yet they do not inhibit thromboxane, a prothrombotic enzyme, leading to continued platelet aggregation and serious cardiovascular complications.


Risk Factors

When prescribing NSAIDs, consideration of side effects must be taken into account, individualizing treatment according to risk factors the client may have.2,125,312,355 Risk factors associated with increased toxicities include advanced age, higher doses, volume depletion, concurrent use of corticosteroids or anticoagulants, previous history of GI bleed or ulcer, or serious comorbidities.55,312,389 Risk factors for NSAID-induced cardiovascular events include established cardiovascular disease or an estimated 10-year cardiovascular risk greater than 20%.312



SPECIAL IMPLICATIONS FOR THE THERAPIST 5-3

Nonsteroidal Antiinflammatory Drugs

The therapist is advised to observe for any side effects or adverse reactions to NSAIDs, especially among older adults; those taking high doses of NSAIDs for long periods (e.g., for RA); those with peptic ulcers, renal or hepatic disease, CHF, or hypertension; and those treated with anticoagulants. NSAIDs have antiplatelet effects that can be synergistic with the anticoagulant effects of drugs such as warfarin (Coumadin). Easy bruising and bleeding under the skin may be early signs of hemorrhage.

Ulcer presentation without pain occurs more often in older adults and in those taking NSAIDs. Often, people who take prescription NSAIDs also take Advil or aspirin. Combining these medications or combining these medications with drinking alcohol increases the risk for development of peptic ulcer disease.279 Any client with GI symptoms should report these to their physician.

Musculoskeletal symptoms may recur after discontinuing NSAIDs because of the pain-relieving effects of antiinflammatory agents and the fact that they do not prevent tissue injury or affect the underlying disease process.230


Depending on the therapy intervention planned, the therapist may schedule the client according to the timing of the medication dosage. For example, with a chronic condition such as adhesive capsulitis, the goal may be to increase joint accessory motion, which requires more vigorous joint mobilization techniques. Relieving local painful symptoms may help the client remain relaxed during mobilization procedures.

When pain can be predicted (i.e., pain is brought on by treatment intervention), the drug’s peak effect should be timed to coincide with the painful event. For nonopioids, such as NSAIDs, the peak effect occurs approximately 2 hours after oral administration. However, in a condition such as shoulder impingement syndrome, teaching the client proper positioning and functional movement to avoid painful impingement may require treatment without the maximal benefit of medication. The therapy session could be scheduled for a time just before the next scheduled dosage.

NSAIDs produce modest increases in blood pressure, averaging 5 mm Hg, and should be avoided in people with borderline blood pressures or who are hypertensive.288 All NSAIDs are renal vasoconstrictors with the potential of increasing blood pressure, resulting in increased fluid retention, especially lower-extremity edema. NSAIDs also reduce the antihypertensive effects of β-blockers and angiotensin-converting enzyme inhibitors and should generally be avoided in people receiving these cardiac medications. Interaction between most NSAIDs and loop and thiazide diuretics reduces the effects of the diuretic and may lead to a worsening of CHF in a person predisposed to this condition.

It is important to check blood pressure the first few weeks of therapy and to periodically check thereafter to identify any adverse blood pressure response to the combination of NSAIDs, antihypertensive agents, and activity. In addition, NSAIDs may increase serum potassium and lithium levels. Indomethacin may increase the plasma concentration of digoxin, requiring close monitoring of digoxin levels.





Immunosuppressive Agents

Immunosuppressive agents are used traditionally and most frequently in organ and bone marrow transplantation. These medications have also been found to be helpful in treating other diseases, but because of their significant toxicities are only indicated for serious, debilitating, and nonresponding disease.

Immunosuppressive agents for transplantation are used to initially induce immunosuppression (induction therapy), maintain immunosuppression (maintenance therapy), or treat acute rejection. Induction therapy refers to a baseline immunosuppressive agent accompanied by the addition of a prophylactic antibody. Maintenance therapy involves the use of a corticosteroid, a calcineurin inhibitor, and an antiproliferative agent. Acute rejection is treated by increasing maintenance drugs and adding an antibody.

Drug Classes and Mechanisms of Action

Immunosuppressive drugs fall into five classes and have various mechanisms of action. The five main types of immunosuppressives are: (1) corticosteroids, (2) calcineurin inhibitors, (3) antiproliferative agents, (4) monoclonal antibodies,216,300 and (5) polyclonal antibodies.


Corticosteroids are used in maintenance therapy and are first-line agents in treating acute graft rejection. They principally block T-cell activation and the production of interleukin (IL)-1, IL-2, and IL-6 (cytokines that communicate with other immune cells). Because of the global suppression of the immune system and possibility for severe side effects, most transplant recipients are weaned off corticosteroids a few months following transplantation.391


Maintenance of immunosuppression is most frequently accomplished with calcineurin drugs. Well-known examples of this class of medication are cyclosporine and tacrolimus. T cells play a key role in graft rejection, so one method of reducing rejection is to block T-cell activation. The calcineurin agents act in a way that ultimately inhibits calcineurin, a protein phosphatase, and the production of IL-2. IL-2 is required for the activation and differentiation of B and T cells. Careful drug monitoring is required for cyclosporine and tacrolimus, because toxicities are often dosage dependent. Nephrotoxicity is the most common prominent toxicity.


Antiproliferative medications, such as sirolimus (Rapamune), azathioprine (Imuran), and mycophenolate mofetil (CellCept),192 are used for both maintenance therapy and for treatment of acute rejection. These agents inhibit DNA synthesis and block T cells from proliferating. Complete blood counts are needed with azathioprine therapy, and lipid monitoring is required for the drug sirolimus. After several months, most clients can be safely weaned from antiproliferative medications without an increased incidence of graft rejection.


Monoclonal antibodies are designed to target a specific antigen that is required for graft rejection. Muromonab-CD3, one of the first monoclonal antibodies approved, had significant side effects and marketing was discontinued in 2010 because of the availability of other effective, but less toxic, drugs. The IL-2 receptor antagonist,220 basiliximab, is available for use in early rejection prophylaxis and treatment of acute rejection. Monoclonal antibodies block T-cell activation by binding to T-cells, which are then removed from the circulatory system by phagocytic cells, thereby depleting T cells from the circulation. Numerous monoclonal antibodies are currently approved for many types of disease,300 such as RA, Crohn disease, hematologic cancers, and dermatologic diseases.

The last class of immunosuppressants is polyclonal antibodies, which treat acute rejection and are given as a prophylaxis for early rejection. Unlike monoclonal antibody medications, which are targeted against a specific antigen involved in rejection, polyclonal antibody agents are directed against multiple antigens. These medications are similar to monoclonal antibody agents and lead to a depletion of T cells in the circulation. Examples of this class of agents are antithymocyte globulin-equine (Atgam) and antithymocyte globulin-rabbit (thymoglobulin), with thymoglobulin shown to be more effective.156


Adverse Effects

All immunosuppressants have adverse side effects; some of the most serious being an elevated risk of infection76,122 and transplant-related malignancies.376 Adverse effects related to immunosuppression are often the most serious consequences of transplantation. Most immunosuppressive agents render transplant recipients prone to infection, particularly cytomegalovirus. There is also an increased risk of developing fungal (especially Candida species) and bacterial infections. Viruses, such as herpes simplex virus and varicella zoster, may disseminate or reactivate.

An increase in certain kinds of malignancy occurs with long-term use of immunosuppressants, including lymphoma and other lymphoproliferative malignancies and nonmelanoma skin cancers.282 Host and graft survival are improving, making infection and cancer more relevant complications. Newer protocols are being developed to reduce the risk for infection and cancer.154


The goal of therapy is to provide an adequate balance of immunosuppression so that transplant clients do not experience rejection, while endeavoring to minimize side effects. Drugs are administered at the lowest possible doses while still maintaining adequate immunosuppression. Individual medical factors often determine the choice of immunosuppressive agent. For example, clients who have hypertension or hyperlipidemia may be given tacrolimus instead of cyclosporine. Usually, intensive immunosuppression is required only during the first few weeks after organ transplantation or during rejection crises. Subsequently, the immune system accommodates the graft and can be maintained with relatively small doses of immunosuppressive drugs with fewer adverse effects. Table 5-3 provides a summary of drug-related adverse effects of immunosuppressive agents.


SPECIAL IMPLICATIONS FOR THE THERAPIST 5-4

Immunosuppressants

Careful handwashing is essential before contact with any client who is immunosuppressed. If the therapist has a known infectious or contagious condition, the therapist should not work with the immunosuppressed client (see Table 8-5). Both client and therapist can wear a mask in the presence of an upper respiratory infection.

Peripheral neuropathies and subsequent functional impairment can be addressed by the therapist while the client waits for resolution of these side effects. Upper-extremity splinting (e.g., cockup splint for the hand) may be appropriate, or an ankle-foot orthosis to prevent falls and assist in continued and safe ambulation may be provided.47 Delayed response in the fingers and toes to temperature may require education to prevent injuries.









Table 5-3

Major Immunosuppressive Agents and Adverse Effects∗



	Agent
	FDA-labeled Indications for Use
	Adverse Effects




	Antithymocyte globulin (rabbit [thymoglobulin] and equine [Atgam])
	Renal transplant
	Fever, hypertension, peripheral edema, tachycardia, hyperkalemia, shivering, leukopenia, thrombocytopenia, anaphylaxis, cytokine release syndrome



	Azathioprine (Imuran)
	Renal transplant
Rheumatoid arthritis
	Opportunistic infections, leukopenia, thrombocytopenia, anemia, nausea, vomiting, pancreatitis, interstitial pneumonitis, rashes



	Basiliximab (Simulect; always used with cyclosporine [or equivalent] and corticosteroids)
	Renal transplant
	Vomiting, asthenia, insomnia, edema, hypertension, anemia, dysuria, candidiasis, cough, cytomegalovirus infection, fever



	Corticosteroids (see Box 5-3)
	Various inflammatory conditions
Neoplasms
Autoimmune diseases
	Hypertension, atrophy of skin, fluid retention, decreased body growth, hypernatremia, opportunistic infections, osteoporosis, depression, Cushing syndrome, hyperglycemia, adrenocortical insufficiency, cataract, glaucoma, pulmonary tuberculosis



	Cyclosporine (Sandimmune, Neoral)
	Renal, cardiac, hepatic transplant
	Opportunistic infections, renal disease, hypertension, malignant neoplasms, hirsutism, gingival hyperplasia, hyperuricemia, electrolyte abnormalities



	Cyclophosphamide (Cytoxan)
	Leukemias
Lymphomas
Hodgkin disease
	Opportunistic infections, malignant neoplasms, leukopenia, thrombocytopenia, anemia, hemorrhagic cystitis, bladder cancer, nausea, vomiting, diarrhea, pulmonary fibrosis



	Intravenous immune globulin (IVIG)
	Immunodeficiency
Immune thrombocytopenia purpura
Inflammatory diseases
	Hypotension, injection site reaction, diarrhea, pharyngolaryngitis, fatigue, fever, tachycardia, erythema multiforme, Stevens-Johnson syndrome, hemolysis, thrombosis, hepatitis, backache, rigor



	Leflunomide (Arava)
	Rheumatoid arthritis
	Alopecia, respiratory tract infection, Stevens-Johnson syndrome, toxic epidermal necrolysis, agranulocytosis, pancytopenia, thrombocytopenia, opportunistic infection, pneumocystis pneumonia, sepsis, interstitial lung disease



	Muromonab-CD3 (Orthoclone OKT3)
	Renal transplant
Cardiac and hepatic transplant (in steroid resistant acute rejection)
	Cytokine-release syndrome (can be life threatening), pulmonary edema, cardiac arrest, seizures, cerebral edema (and other central nervous system events), acute renal failure



	Mycophenolate mofetil (CellCept)
Mycophenolate sodium (Myfortic)
	Renal, cardiac, and hepatic transplant
	Opportunistic infections, leukopenia, diarrhea, nausea, dyspepsia, elevated transaminases



	Sirolimus (Rapamune)
	Renal transplant
	Opportunistic infection, renal disease, hypertension, malignant neoplasms, hyperlipidemia, pneumonitis, interstitial lung disease



	Tacrolimus (Prograf)
	Hepatic, cardiac, and renal transplant
Atopic dermatitis
	Opportunistic infections, renal disease, hypertension, malignant neoplasms, diabetes mellitus, neurotoxicity (tremor, headaches, sensory changes), hirsutism, gingival hyperplasia, myocardial hypertrophy





∗ All immunosuppressive agents (except basiliximab) increase the incidence of infection and may increase the potential for malignancies (posttransplantation lymphoproliferative disease, skin malignancies).

Data from Cannon GW. Immunosuppressing drugs including corticosteroids. In Goldman L, Shafer AI, Arend WP, et al, eds. Goldman’s Cecil medicine, ed 24. New York, 2012, Elsevier, pp. 159–165; and DRUGDEX System [Internet database], Greenwood Village, CO, Thomson Reuters, updated periodically.
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Disorder

Presentation

Somatic Symptom Disorder

Tllness Anxiety Disorder

+ One or more distressing somatic symptoms

« Preoccupation with symptoms: thoughts, feelings, behaviors

« Associated with increased anxiety related to the physical symptoms
« Chronic

« Somatic symptoms only mild or nonexistent
« Preoccupation with the fear of having or the idea that one has, a serious disease
« Constantly scanning or checking for symptoms

« Chronic

‘Conversion Disorder

Psychological Factors Affecting Medical
Conditions

Factitious Disorder

+ Unexplained symptoms affecting voluntary motor or sensory functions
Symptoms are not indicative of known neurologic or medical condition
ificant activity limitations and decrease participation in social/occupational roles

+ Diagnosed with a medical condition
« Psychologic/behavioral factors: (1) correlate with onset, exacetbation, or prolongation of condition, (2) interfere with treatment, (3) contribute to additional health risks, (4) impact the pathophysiology, worsening|
the condition

«No apparent reward for initiating or continuing the behavior
« Can be related to self or to another by proxy






OEBPS/IMAGES/B9781455745913000046/main.assets/f04-03-9781455745913.jpg
omaor s Unor xrays

i

e

Vavlongn

meto) [ Tom Tm 0 ot 00 tor 100 foom toTm 00 t0?
S .

Lengtn P e S e

RS e s

oo





OEBPS/XHTML/B9781455745913000022/B9781455745913000022_t0025_0.png
Potential Benefits Potential Complications

Weight loss Nephrolithiasis
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* Diabetes mellitus Small bowel obstruction (SBO)
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* Reduced hypertension Tron-deficiency anemia

Reduced ) Gastric prolapse
luced venous stasis Postoperative bleeding

Decreased joint pain Atelectasis; pneumonia
Improved quality of life Dt

Overall improved function
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injury

« Impulsive

« Outbursts

« Withdrawal

« Lack of focus
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Generic Common Brand Names

Nonprescription

Aspirin Ascriptin,* Bayer,* Bufferin,* Ecotrin®

Tbuprofen Advil, Midol, Motrin
Aleve, Midol Extended Relief

Prescription Traditional COX-inhibitors

Diclofenac Cataflam, Flector, Valtaren
Diflunisal Dolobid

Etodolac Lodine

Fenoprofen Nalfon

Flurbiprofen | Ansaid

Tbuprofen IBU-Tab

Indomethacin | Indocin

Ketoprofen Orudis

Ketorolac Toradol

Meclofenamate | Meclomen

Mefenamic acid | Ponstel

Meloxicam | Mobic

Nabumetone | Relafen

Naproxen | Anaprox, Naprelan, Naprosyn
Oxaprozin___| Daypro
Piroxicam | Feldenc
Sulindac [ clinoril
Tolmetin [ Totcctin

Prescription COX-2 Selective Inhibitors
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Ttem

Replacement Ttem

Personal Protective Equipment

Gloves (sterile and nonsterile)
Goggles

Hair covers

Respirators

Rubber aprons

Shoe covers

Surgical masks

Equipment/Supplics

Nitrile, neoprene, or thermoplastic clastomer examination gloves

Bandages
Casting material

Compression sleeves/garments
Crash cart

Crutch and walker handgrips
Crutch axillary pad

Dressings

Elastic netting

Cover with stockinette

Cover with stockinette

Band Net Latex Free (Western Medical, Lid.)
Stretch Net: Latex Safe (DeRoyal)
The Net Works (Wells Lamont Medical)

Electrode pads, especially disposable TENS

Exercise balls

Cover ball with a towel

Exercise bands

Exercise mats

Foam rubber lining splints, braces, matr

and inside pillows

Mini trampoline
Positioning supports and pads of foam rubber without complete coverings
Reflex hammer

Rubber bands

Shoe orthotics

Stethoscope tubing

Sphygmomanometer

Tape (all kinds)

Toys; toys made from latex gloves

Vascular stockings

Wheelchair cushions

‘Wheelchair tires

Use the following latex-free brand:
REP Band (Magister Corporation)

Theraband Latex Free

Latex-free CANDO exercise band (SPRI)

Use free weights that are not covered with materials containing latex

Cover with sheet or blanket
Line with cloth, felt

Cover with stockinette

Cover with latex-free plastic bag

String, paper clips

Cover with gauze or premade cover
Cover cuff or extremity with gauze
Cover skin first with gauze; tape over gauze

Toys made without latex

Cover with cloth

Propel with leather or cloth gloves
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Anorexia Nervosa Bulimia Nervosa Binge-eating Disorder

« Body weight 15% below expected weight for age and height; less than mi « Recurrent binge eating (at least once/week for t least 3 months) « Recurrent binge eating (at least oncefweek for 3
normal « Recurrent purging, excessive exercise, or fasting (at least twice/week for 3 ‘months)
« Intense fear of weight gain; refusal to maintain or gain weight months) « Atleast 3 of these behavioral symptoms:
« Inaccurate perception of own body size, weight, or shape « Excessive concem about body weight or shape « Eating rapidly
+ Absence of anorexia nervosa « Eating alone or in secret

+ Eating until bloated or full
« Eating when not hungry
« Feeling shame, guilt, or disgusted after binging
« Absence of anorexia nervosa
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iolence accounts for approximately 51,000 deaths in the United States annually
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All Populations

Child Abuse

TIntimate Partner Violence

Elder Abuse

Physical Manifestations

Cuts, lacerations, puncture wounds, fractures
Bruise, welt, and wound patterns that resemble
utensils, bite marks, cords, etc.
Any injury incompatible with history
Untreated injuries; delay in obtaining medical care
Burns from cigarettes, acids, friction from ropes or
chains
Defensive pattern of injurics when the hands and
arms are used to protect the face, head
Injuries in various stages of healing
Injuries to genitals and inner thighs from sexual
abuse

Explanation of injuries incompatible with child’s
age, size, and developmental skills
History of frequent illness affecting the cars,
throat, lungs, chest, and GI tract
Shaken baby syndrome—retinal hemorrhage,
signs of TBI
Subdural hematoma; skull fracture in infants
Upper lip and frenulum injuries from forced
feedings

Head, neck, and facial injuries; temporomandibular
joint pain
Tnjuries in a central pattern that involves the
breasts/chest, abdomen, and genital arcas
TBI; mild TBI; postconcussive syndrome
Back, neck, and chest pain; abdominal and pelvic
pain
Vague symptoms of pain; chronic pain
Posttraumatic distress symptoms
Frequent headaches; migraine headaches
Pregnancy complications

Soiled clothing or bed; fecal or urine smell; health or

safety hazards in living environment

Absence of hair and/or hemorrhaging below scalp
Dehydration and/or malnourishment/weight loss
without illness-related cause

Poor skin condition, poor skin hygiene, rashes,
pressure ulcers

Marks around mouth indicating that the person has
been gagged

Rope burns or abrasions on the wrists, ankles, torso,
and neck from restraints

Inadequate clothing, heat, food

Behavioral Manifestations

Mood and appetite disturbances; cating disorders
Depression/suicidal tendencies
Slecp disturbances
Use of emergency departments for health care
Frequently missed/cancelled therapy/medical
appointments

Neglect may result in head banging and rocking
Failure to thrive; developmental delays
Speech delays
Aversion to touch

Increased use of alcohol and drugs

Partner answers all questions; partner always present|

Fatigue

Increased use of alcohol and drugs

Caregiver answers all questions; caregiver always
present
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1 Manifestations

Optic

Optic nephropathy, optic neuritis, optic atrophy

Tntegument

Atopic dermatitis
Urticaria

Pain, itching, crythema
Pustules, papules
Chemical burns

Cardiovascular

Respiratory system

Gastrointestinal (GI) tract

Liver

Cardiac arthythmia
Coronary artery discase

Hypertension

Myocardial injury

Nonatheromatous ischemic heart discase
Peripheral arterial occlusive discase

Airway inflammation and hyperreactivity
Bronchitis

Asthma

Hypersensitivity pncumonitis
Pneumoconiosis

Interstitial fibrosis

Asbestosis

Silicosis
Granuloma formation
Diffuse alveolar damage

Cancer

Acute or subacute hepatocellular injury
Cirthosis

Angiosarcoma

Carcinoma

Hepatitis

Kidney and urinary tract

Acute renal discase
Chronic renal failure

Tubulointerstitial nephritis

Nephrotic syndrome

Rapidly progressive glomerulonephritis

Central nervous system

Sensorimotor polyneuropathics (mild system to severe weakness)
Muscular fasciculations and weakness

Reduced or absent reflexes

Cranial neuropathy

Prominent autonomic dysfunction

Encephalopathy

Cercbellar ataxia

Hematopoietic system

Aplastic anemia
Hemolytic anemia
Myelodysplastic syndromes
Multiple myeloma

Toxic thrombocytopenia
Porphyria

Immune system

Allergic
Allergic rhinitis
Bronchial asthma
Glallergy (food)
Anaphylaxis
Autoimmune diseases
Neoplasia

sease

Reproductive system

Menstrual disorders
Altered fertility or infertility
Spontancous abortion or stillbirth
Birth defects, low birth weight
Cancer

Reduced libido or impotence
Altered or reduced sperm production
Premature menopause
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Type Lesion

Etiologic Factors

Therapist Strategies

Decreased Right hemisphere lesion, frontal | Car accidents, whiplash injuries, exposure to | More active role in maintaining treatment program, educating family and client’s employer, and teaching self-monitoring skills;
exceutive lobe damage organic solvents, include pacing in treatment regimen; use home trainers; closely monitor all clinic activities; teach time management
functions HIV/AIDS complications, techniques; include client in group activitics; do not take socially inappropriate behavior personally

Korsakoff disease,
Parkinson disease,
craniotomy

Poor complex | Diffuse and/or global cortical | Exposure to accupational toxins, postsurgical | Fragment treatment program into small picces and reassemble picces into coherent whole when cach has been well learned; turn
problem damage anoxia, stroke, hydrocephalus, small- the new into the familiar through repetition; reduce complexity of treatment components; avoid abstract visual aids and
solving vessel discase associated with abstract verbal explanations

hypertension

Slowed Diffuse cortical or subcortical | Alcohol abuse, drug abuse, exposure to toxins,| Slow the rate of presentation; remove environmental distractors; do not speak loudly as though client were hearing impaired;
information | system damage, reticular developmental delays, traumatic brain simply present one type of information at a time, making sure the client understands you before you move on
processing activating system of the injury

brainstem

Memory Temporal lobe damage Alcohol abuse, temporal lobe injuries, Make certain that no learning or emotional disorder is involved; use external aids and multichannel approaches to improve
deficits seizures, traumatic brain injury, cxposure retention of information; determine which aid or approach works best for cach individual

to toxins, age-related deterioration

Learning Unclear Unknown; possibly traumatic birth or genetic | Avoid written material unless it is appropriate to the person’s reading level; use nonverbal modes of communication
disabilities predisposition, carly acquired brain

damage, metabolic abnormalities
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Mental

« Hypervigilance
+ Cannot differentiate between healthy and unhealthy pain
tand muscle pain
+ Headaches, shoulder and neck pain, and tension-related
problems
« Balance, vestibular problems, and dizziness
sual disturbances or loss
+ Hearing loss and tinnitus
« Recurrent high blood pressure
« Gait abnormalities
« Paresis
« Disconnection from body
« Syndromes and diseases, such as:
« Chronic fatigue syndrome
« Fibromyalgia
« Initable bowel syndrome
« Reactive bladder
« Restless legs syndrome
« Meniere disease
« Lupus erythematosus
« Multiple sclerosis
+ Autoimmune diseases
« Teeth clenching and bruxing (grinding)
« Digestive and intestinal problems
« Blood pressure problems, heart arrhythmias, chest pain
« Nervous tics, tremors
+ Rashes, itching

Short of breath
« Diagnoses unresolved by medical tests and treatment;
comorbidity

« Egocentric, self-blame (“I am the cause of everything that happens”)

« Inability t0 tolerate feelings or conflicts

« Intense self-blame and feeling unworthy

Staying stuck in victim or perpetrator roles

« Disconnection from feelings, emotions

« Feeling very isolated, alone, vulnerable

+ Anious, fearful, panic attacks—fear of the unknown, consistently
anticipating the worst

« Depression, doubt, discouragement

+ Paranoia, distrust

« Secrecy, guilt, shame

« Insecurity/poor self-worth

« Feeling out-of-control, overwhelmed, at the end of one’s rope
Sudden, exaggerated emotional reactions

« Flaring anger, rage, hatred; abusive talk/actions

+ Quarreling, fighting, complaining, judging

« Nightmares, sleep disorders; flashbacks, “triggers”

 Bitterness, resentment, shame

+ Cannot recognize, define, or emulate healthy behaviors,
relationships

+ Does not know what is “normal”

+ Does not know how to model or live “normal”

+ Child-like, unrefined, or harsh social skills

* Difficulty with relationships; unhealthy boundaries

« Self-injury, self-persecution/blame; destructive lfestyle

« Inappropriate threat/defense reactions

« Failure to own responsibility; mentality

« Greed, materialism

ing; stealing; apathy; laziness; procrasti

« Reactive, inconsistent personality traits

« Reckless driving, accident prone

« Impatience, imitability, inappropriate social reactions

« Disorders in eating, sleeping, sexual de

« Addictions—alcohol, drugs, sexual, smoking, food

« Inability to speak needs or feelings

+ Withdrawn, isolated, loner

+ Disorganized attachment patterns—clinging or avoidance
behaviors

+ Out-of-control, self-
patterns

yjurious and/or suicidal behaviors and

* Difficulty with problem solving and intentional
focus

« Confussion, forgetfiulness

* Difficulty saying “No” and/or making decisions

« Intrusive, negative, or destructive thoughts, images,
feelings

« Failure to recognize and act on available options

« Identity confusion and deception; overriding focus
onself
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Behavioral or Psychological Impairments that Tmpact Activ

Signs and Symptoms of

Substance . - Intoxication/Adverse Effects -
Social, Leisure or Occupational Roles ‘Withdrawal
Opioids (morphine, Demerol, Dilaudid, Vicodin, « Euphoria Pupil constriction plus 1 or more:
codeine) + Psyehomotor agitation retardation « Drowsiness or coma + Nausea/vomiting
+ Impaired judgment  Shirred specch + Musele aches
« Impairment in attention or memory + Lacrimation or rhinorrhea
« Pupil dilation, piloerection,
sweating
+ Diarrhea
+ Yawning
+Fever
+ Insomnia
Sedatives/ + Inappropriste sexual behavior + Shirred speech + Autonomic hyperactivity
Hypnotics Benzodiazepines (Xanax, Valium), + Mood lability « Incoordination (sweating, HR > 100)
+ Impaired judgment + Unsteady gait + Hand tremor

barbiturates (Seconal), heroin

Stimulants amphetamines (“speed”), cocaine (crack),
methamphetamine, ecstasy

Tobacco (cigarettes, cigars, chewing or spit tobacco,
pipe tabacco)

« Nystagrmus
« Impairment in cognition (e.g., attention, memory)
« Stupor or coma

« Death (overdose)

2 o affective blunting « Tachycardia or bradycardia
« Hypervigilance « Pupillary dilation

« Aniety « Elevated or lowered blood pressure
« Tension « Increased pulse rate

« Interpersonal sensi

« Perspiration or chills
« Nausea or vomiting

« Weight loss

« Psychomotor agitationhallucinations
« Muscle weakness,

« Respiratory depre

« Chest pain

« Arthythmias

« Confission

« Seizures

« Dyskinesias

« Dysto

« Coma

« Death (overdose)

« Increased risk of heart disease, respiratory
disease, and many types of cancer

« Poor wound healing

« Back pain, spinal disk disease

« Osteoporosis

« Insomnia

« Nausea or vomiting

« Hallucinations (visual, tactile,
auditory)

« Psychomotor agitation

« Antiety

+ Grand mal seizures

« Dysphoric

« Fatigue

+ Vivid, unpleasant dreams

+ Insomnia or hypersomnia

« Increased appetite

« Psychomotor retardation or
agitation

« Irvitability, frustration or
anger

« Anxiety

 Difficulty concentrating

« Increased appetite or weight
gain

+ Restlessness

« Depressed mood

« Insomnia
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Site

Sign/Symptom

Gastrointestinal

Hepatic

Renal

Hematologic

Abdominal pain
Anorexia
Gastroesophageal reflux
Gastric ulcers
GI hemorrhage and perforation
Gl obstruction
Nausca
Diarrhea

Jaundice
Transaminase elevation

Sodium and water retention
Hypertension (particularly in clients with hypertension)
Hyperkalemia
Renal insufficiency
+ Papillary necrosis
+ Nephrotic syndrome
« Interstitial nephritis
Renal dysgenesis (infants of mothers given NSAIDs during third trimester)
Decreased urate excretion (especially with ASA)

Thrombocytopenia
Anemia
Prolonged bleeding time
Increased risk of hemorrhage

Cardiovascular

Cutaneous

Blunt action of cardiovascular drugs (c.g., diurctics, ACE inhibitors, p-blockers)
Hyper- or hypotension
Congestive heart failure (for those on diuretics or otherwise volume depleted)
Edema (exacerbation of CHF)
Premature closure of ductus arteriosus
Myocardial infarction
Stroke
Thrombosis

Rashes
Pruritus
Flushing
Urticaria (hives), angioedema
Sweating

Respiratory

Central nervous system

Ophthalmologic

Other

Bronchospasm—ASA sensitive asthma
Rhinitis

Headache
Vertigo
Dizziness, lightheadedness
Drowsiness
Ascptic meningitis—rarely seen with ibuprofen therapy
Tinnitus
Hyperventilation (salicylates)
Confusion (elderly treated with ASA, indomethacin, ibuprofen)

Blurred vision, decreased acuity
Scotomata

Anaphylaxis
Shack
Prolongation of gestation
Labor inhibition
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Do... Don’t...

« Assess regularly
« Keep accurate records of all physical findings

+ Assess and focus on physical needs of the client
« Remain professional

« Tell the client that itis in his or her “head” even if you are right

« Confront the obvious contradictions

« Become more than a physical therapist

« Getangry with your client

« Have the client talk about hismer feelings about the body part in
question

« Tell the client that he/she is being unreasonable
Say, “1 know how you feel”

« Tryto be a friend

« Take the client’s responses or behaviors personally

+ Allow emotions to creep into your documentation

« Document objectively and unemotionally

ia early in treatment for what improvement looks

« Focus on a client's strengths
« Focus on what you can change (e.g., stiffness) and avoid what you cannot (e.g., nausea)

« Mention progress often
« Prise strengths

+ Remember pain cannot be measured directly, focus on the indirect effects of
« Utilize a multidisciplinary approach

« Stay upbeat

+ Downplay any undue attention to the actual area of disfigurement

« Gently confront inconsistencies

« Refer appropriately
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Stress

Relaxation

>
@

T HR 1 Resp. rate
T Muscle tone

T Metabolic rate

1 Immune function

1 HR | Resp. rate
! Muscle tone

4 Metabolic rate

1 Immune function
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HeatTliness ~ Risk Event jgns and Symptoms Intervention

Dehydration | Fluids arc not maintained or replenished Dry mouth, thirst, irritability, headache, dizziness, cramps, fatigue, | Move to a cool environment, rehydration
decreased athletic performance

Heat cramps | Intense exercise; fluid deficiencies; clectrolyte | Intense muscle pain; prolonged muscle contraction Rehydration, replace sodium if needed, light activity (stretching, slow walking),
imbalance massage, relaxation

Heat syncope | Exposure to high environmental temperatures; | Orthostatic dizziness; dizziness o fainting, tunnel vision, pallor, Mave to cool (shaded) area, adequate hydration, modified activity levels until
first 5 days of acclimatization; prolonged sweaty skin, decreased pulse rate acclimatized, elevate legs above level of heart, instruct person to increase venous
standing return before standing (c.g., ankle pumps, amms over head, change positions slowly)

Heat Hot, humid conditions (e.g., indoor pool, sauna or | Unable to continue exercise or activity; unable to sustain cardiac Move to cooler environment; remove excess clothing; recline and elevate legs above

exhaustion [ ot tub, outdoor weather) output; loss of coordination; dizziness or fainting; profuse heart; cool with fans, ice towels, or ice bags; rehydration if possible (no nausea or
sweating; headache; nausca and vomiting; diarrhea; muscle vomiting)
cramps

Exertional | Temperature regulation system is overwhelmed | Elevated core body temperature (more than 40° C/104° F); Whole body cooling (c.g., immersion), monitor body temperature recovery every 5-10

heat stroke [ by excessive heat production or inhibited heat | tachycardia; hypotension; vomiting; sweating or dry skin; altered [ minutes, avoid overcooling, medical referral if physician is not on-site

loss in challenging environmental conditions mental status, seizures, coma, death
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Drug

Crgs  Tricyclic Antidepressants (TCA) Selective Serotonin Reuptake Inhibitors (SSRTs) Monamine Oxidase (MAO) Tnhibitors
Example: « Amitriptyline (Elavil/Endep) * Citalopram (Celexa) + Phenelzine (Nardil)
+ Amoxapine (Asendin) + Fluoxetine (Prozac) + Tranyleypromine (Parnate)
+ Desipramine (Norpramin, Pertofranc) + Fluvoxamine (Luvox)  Selegiline (Deprenyl)
+ Doxepin (Adapin, Sinequan) + Paroxetine (Paxil)
+ Imipramine (Janimine, Toftanil) * Sertraline (Zoloft)
Function: | Increase norepinephrine and serotonin Block reuptake of serotonin resulting in higher circulating levels of active Tnactivate MAO, the enzyme responsible for degradation of norepinephrine and
levels serotonin serotonin
Effects: « Anticholinergic effects + Nervousnesdfitteriness « Hypertensive crisi
* Dry mouth + Gastrointestinal distress + Postural hypotension
+ Blumred vision + Appetite loss + Insomnia
+ Nausea, vomiting +Nausea + Headache
+ Abdominal bloating + Diarrhea + Anemia
+ Constipation + Headache + Hyperreflexia
+ Confusion (older adults) + Insomnia'sleep disturbance + Muscle weakness, tremors
+ Heart arrhythmia + Sexual dysfunction

Syndrome of inappropriate antidiuretic hormone (SIADH)-like syndrome
Sexual dysfunction
« Gastrointestinal disturbance

« Tachycardia
+ Orthostatic hypotension
+ Low blood pressure or sudden drop
« Dizziness
« Weakness
edation/drowsiness
Sleep disturbance/nightmares
exual dysfunction
« Weight gain
« Fine tremor (older adults)
rash/photosens
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Age

Normal Developmental Steps

Potential Tendencies and Traits

Birth to 3 years

40 12 years

13 years to birth of first child

healthy ways (temperature, caring/protective touch)
er relationships, faces and voice tones confirm personal value/belonging
« Child experiences safety; healthy conflict resolution and management of emotions is modeled by caregivers

+ Child leams to identify needs, ask and receive appropriately
+Child discovers and owns upto the consequences of own choices'behaviors

« Child sees benefit in doing tasks the child does not feel like doing
+ Child experiences success exercising own talents and initiative

+ Young adult cares for self and others

+ Young adult able to tolerate and successfully manage difficult situations

+ Young adult recognizes and owns effects of personal actions on self and others; able to contain self; avoids harm to
others

« Young adult is able to maintain healthy relationships over time and distance

« Fear and insecurity in relationships
« Manipulative, self-centered, isolated or discontented personality
 Difficulty regulating emotions; emotional outbursts, worry, depression
« Narrow scope of emotional tolerance

« Passive-aggressive; persistent frustration/disappointment when needs and expectations are not
met

« Addictive; searching for satisfaction

« History of repeated failure; “stuck,” undependable, focuses on comfort, daydream fantasies

« Unproductive goals and activities

Self-centered; difficult to be around
« Conforms to negative/destructive group activities

« Insensitive to others; defensive, controlling, harmful,
Shows excessive self-importance, loner

ctim mentality,
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Substance

Alcohol (wine, beer, liquor)

Behavioral or Psychological Impairments that Tmpact Activities and Participation
Social, Leisure or Occupa

« Inappropriate sexual behavior
« Mood lability
« Impaired judgment

TIntoxication/Adverse
Effects

« Slurred speech
« In-coordination

« Unsteady gait

« Nystagmus

« Impaired attention
« Impaired memory
« Stupor or coma

Signs and Symptoms of
Withdrawal

« Hyperactive SNS*
« Tachyeardia

« Sweating

« Hand tremor

« Insomnia

« Nausea/vomiting

« Hallucinations

+ Psychomotor agitation

« Aniety

+ Generalized tonic-<lonic seizures

Caffeine (some soda pops, energy drinks, coffee, black tea, chocolate,
some over-the-counter medications)

Cannabis marijuana (pot, weed), THC, hashish

Hallucinogens LSD, PCP, peyote, psilacybin (mushrooms, “schrooms,”
“rooms”)

Tnhalants (gasoline, nitrous oxide, nitrite gases, acrosols)

« Impaired motor coordination
« Euphoria

« Antiety

« Sensation of slowed time

« Relaxed inhibitions

« Impaired judgment

« Paranoia, social withdrawal

« Marked anxiety or depression
+ 1deas of reference

« Paranoid ideation

« Impaired judgment

« Belligerent
« Assaultiveness

« Apathy

« Impaired judgment

« Restlessness

« Initability

« Nervousness

« Excitement

« Headache

« Insomnia

« Flushed

« Diuresis

« GI disturbance

« Muscle twitching, tension

« Rambling flow of
thought/speech

« Tachyeardia/arrhythmia

« Periods of inexhaustibility,
sleep disturbances

« Psychomotor agitation

« Enhances pain perception

« Red sclera
« Increased appetite
« Dry mouth

« Tachyeardia

« Pupillary dilation
« Tachyeardia
« Sweating
« Blurring of v
« Tremors
« Incoordination

« Dizziness

« Nystagmus

« Incoordination

« Slurred speech

« Unsteady gait

+ Lethargy

« Depressed reflexes

« Psychomotor retardation

« Tremor

« Generalized muscle
weakness

+ Blurred vision or diplopia
Stupor or coma

« Euphoria

« Headache

« Marked fatigue or drowsiness

« Dysphoric mood, depressed mood,

mitability

* Difficulty concentrating

« Flu-like symptoms, nausea,
vomiting, musele pain/siffness

« Irritability, anger or aggression
« Nervousness or anxiety

 Sleep difficulty

« Decreased appetite or weight loss
« Restlessness

« Depressed mood

« Sweating

« Chills

« Headache

« Persisting perception disorder
« Continued signs/symptoms of
intoxication

Table Continued
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Acute

Chronic

Lacerations, contusions
Falls (including on sitc and from moving apparatus)
Burns (superficial, decp, internal)
Dermal reactions to toxicants
Eye irritation, injurics, and bums
Smoke inhalation
Sore throat, hoarseness, cough
Exacerbated asthma
Dyspnea, tachypnea, wheezing
Headaches
Cyanosis
Cardiovascular strain
Musculoskeletal trauma
Heat stress and fatigue
Neuropsychiatric effects
Renal damage
Death (motor vehicle accidents, falls, asphyxiation, burns)

Chronic cardiovascular
discase

Chronic respiratory discase
Noise-induced hearing loss
Posttraumatic stress disorder
Physical disability

Hepatitis C






