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Preface


One of the most challenging aspects of undergraduate nursing courses for students is the development of knowledge and understanding of pathophysiology, and the ability to apply this knowledge in practice. Sound nursing practice is based on careful clinical judgement. The capacity to engage in sound clinical judgement develops with experience, as long as this is supported by good skills in the application of relevant theory. Students need to master the theory in order to be able to apply it.


Many nursing texts that deal with pathophysiology are large, cumbersome and complex. This text has been designed to serve as a bridge to more complex theory for beginner nurses (years one to three), or for those embarking on a refresher course.The contributors have set out to make learning easier, applied and interesting. The book emphasises the clinical application of pathophysiological concepts in clinical practice, utilising relevant clinical case studies. Chapters in the book have been designed to facilitate access to concepts that need to be grasped in order to understand disease processes, and in order to facilitate holistic integration of concepts to develop understanding of rationales of nursing care. Concepts that are important in the treatment of a range of health breakdown problems are also included. The case studies build knowledge and understanding of pharmacology and the role of drug therapy in managing homeostatic irregularities.


We hope that you, as a student of nursing, find the book useful in your learning and development as a nurse. Remember good theory underpins good practice and has implications for the safety and quality of care of patients and clients.




Esther Chang, John Daly, Doug Elliott





Sydney June 2005
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Chapter 1 Health and Illness




Esther Chang, Karen Hancock, Ana Smith







LEARNING OBJECTIVES


When you have completed this chapter you will be able to explain



• The concepts of health and illness;



• The difference between illness and disease;



• How knowledge about the determinants of health and the aetiology of illness can assist in the prevention and treatment of disease and illness;



• How non-physical factors impact on health and illness and how this knowledge can increase a nurse’s ability to provide appropriate care to a person who is ill;



• Various models of health and illness;



• The relationship between health, illness and individual attitudes toward health and health behaviours;



• Risk factors that predispose an individual to illness;



• Different ways individuals cope with illness;



• The role of the nurse in enabling health; and



• The role of the nurse in enhancing coping abilities in a person who is ill.










INTRODUCTION


Health and illness can be difficult concepts to define. Personal, cultural and social factors influence a person’s ideas about the nature and meaning of health and illness so that definitions of health and illness vary from person to person. Cultural differences also affect how societies classify what is health and what is illness. Individual and cultural differences affect perceptions of how an illness is caused and treated. A person’s perception of health and illness is socially constructed. For example, a person’s social group may help that person recognise that they have a potential illness, and encourage them to seek health care. Long before there is a perception of illness, however, a person’s family and cultural heritage will, among other things, have had a significant influence on the conduct and experience of various health issues: pregnancy and childbirth, the understanding of the role that food plays in the promotion of health, and the appropriate management of stressful situations1. What may be classed as an illness in one society may be viewed as quite normal in another society. For instance, until recent times, homosexuality was stigmatised by many people as a mental illness, requiring significant medical intervention2. Homosexuality is still considered unlawful in some societies2.


In Australian Aboriginal and Torres Strait Island cultures, illness is a manifestation of spiritual, emotional and physical factors. Spiritual connections to the land and ancestors, as well as community relationships, particularly those with elders, have traditionally been central to health issues in Aboriginal and Torres Strait Islander peoples3. A recent qualitative study of health perceptions of an Aboriginal community in Australia confirmed that traditional Aboriginal beliefs regarding the concept of health and well-being still prevail3. The study found that well-being involved an interplay of identity, family and community kinship, culture and spirituality, and land. In 1999, the National Aboriginal Health Strategy defined Aboriginal people’s perception of health in the following way:





Health does not just mean the physical well-being of the individual but refers to the social, emotional, spiritual and cultural well-being of the whole community. This is a whole of life view and includes the cyclical concept of life-death-life4.





It is argued that the fundamental cause of poor health among Aboriginal people is disempowerment, partly due to dispossession from land3. Thus, a multi-faceted approach to improving the health of Aboriginal people is needed that goes beyond treatment of physical symptoms of illness.


Similarly, the Māori people of New Zealand have poorer health compared with other New Zealanders5. The process of colonisation and the introduction of Western scientific medicine resulted in a suppression of traditional Māori medicine. The Māori philosophy towards health is based on a holistic approach, which encompasses spiritual, psychological, emotional, cultural, social, environmental, family aspects, and physical health. It has a long history and is characterised by oral transmission of knowledge, diversity of practice, and emphasis on the spiritual dimension of health5. For many Māori, the major deficiency in modern health services is taha wairua (spiritual dimension)6. Many Māori people are increasingly turning to their own traditional healers for health services, as they are more consistent with the way many Māori people view health and illness than is Western scientific medicine5.


Educational differences, as well as class, gender and the structures within society, can influence an individual’s perception of what constitutes illness and healthy behaviours7. In addition, personal perceptions can change over time: a child’s definition of illness may alter by the time they reach adolescence, then again as an adult8. Health professionals may also have differing views of health and illness, with some regarding the concepts from a dualistic, biomedical perspective only (i.e., the mind and body are separate, with physical diseases located solely in the body)9, while others take into account the social determinants of health and illness10.


Although there are inherent difficulties in defining health and illness, it is important that nurses understand both these concepts because it influences their practice. For example, nurses need to be able to describe health and health problems when deciding if they can effectively manage an issue problem8. The practice of nursing is improved when nurses understand that their ideas of illness may differ from those of some of their clients. An appreciation of the reasons for a client’s behaviour when ill allows nurses to appropriately accommodate the behaviour when implementing care8. A holistic understanding will better assist clients and their families in achieving optimal health. Enhancing wellness can improve quality of life, especially for those clients living with chronic illnesses or disabilities8. Being able to define illness also helps nurses to define our scope of practice and describe it to others8. Contemporary nursing practice involves provision of complex, holistic care in an environment where there is access to highly technological equipment and services. Consequently, it is important for the profession to develop and articulate its own perception of the meaning of health and illness11,12.


This chapter, therefore, will also review concepts that are central to the meaning of health and illness:



• health as a holistic concept;



• the distinction between disease and illness;



• acute and chronic illnesses;



• disease categories;



• models of health and illness;



• coping with illness;



• illness behaviour;



• the impact of illness on the individual and the family; and



• how nurses enhance coping abilities in people who are ill.


Case studies with learning exercises are used to apply theory to practice.









WHAT IS HEALTH?


A number of concepts of health co-exist within current Western society and inform quite different approaches in the provision of health care. Early theories about health and illness proposed that the mind and body were connected. However, Descartes challenged this theory with the notion of dualism, where health was thought to exist only in the absence of disease, or where there has been medical cure of illness13. This medical model of health has existed for some time, but as this perspective does not begin to address the health inequities that exist throughout the world, the World Health Organization has advocated a holistic, social model of health as an alternative14. This model defines health as a multidimensional concept that is individually and socially constructed by the connection that exists between people’s health choices, their ‘social world’ and the environment15. It is described as a fundamental human right that can only exist ‘for all’ in a socially just society. Health is not only the absence of disease but rather is





the extent to which an individual or group is able on the one hand, to realise aspirations and satisfy needs, and on the other, to cope with and adapt to the environment. Health is seen as a positive concept, emphasising social and personal resources as well as physical capacity16 (p. 1).





With reference to these definitions of health, consider the following examples from Wass15 and think through who, in the following list, could be regarded as healthy. Would it be a person who



• Is free from disease but experiencing long-term grief?



• Has a serious chronic illness but is happy and lives an active life?



• Is free from disease but engages in risky behaviours?



• Is free from disease but is culturally isolated and depressed?



• Is living in poverty?


Nurses who view health from a holistic perspective are more likely to work with clients in a collaborative way, encouraging active participation in decision-making about how best to promote their client’s health. This is a care rather than cure focus that also necessitates the inclusion of a client’s social and family network14,17.









WHAT IS ILLNESS?


Put simply, illness may be defined as a state of bad health or sickness18 or a condition marked by deviation from the normal healthy state19. However, one of the limitations of defining an illness as a state identified by measurable deviations from the norm, is that a person with an amputated leg would be an example of someone who deviates from the norm. However, this person may adapt successfully to having a prosthesis, and there-fore not be regarded as ill or disabled. According to Besson20, there are six circumstances in which a person’s health status does not easily fall under the category of ‘healthy’ or ‘ill’:



1. The person who feels well, but is in the early stages of an illness that will eventually manifest symptoms;



2. The person who feels well, but is exposed to risk factors, such as smoking;



3. The person who is temporarily overwhelmed by life’s problems;



4. The physically well person who prefers the sick role;



5. The physically unwell person who refuses the sick role; and



6. The person who cannot be determined to be either sick or well, because he or she never presents for examination.


A more complex definition that considers more than the physical component, is that of illness as a process in which the functioning of a person is diminished or impaired in one or more dimensions (physical, emotional, intellectual, social, developmental, spiritual), when compared with the person’s previous condition21. Central to this interpretation of illness is the meaning the person and their significant others give to living and coping with impairment or disablement7.









THE DISTINCTION BETWEEN DISEASE AND ILLNESS


Although most people not working in health care would use the terms disease and illness interchangeably, health care professionals distinguish between the two terms. Suchman12 suggests that disease is the medical condition defined in terms of medical and physiological functioning, while illness is a social response defined in terms of social functioning. According to the wellness-illness model22, disease is an objective process, viewed as a dysfunction or alteration in functioning. It is measured by laboratory tests and direct observation. Illness is the human experience of the disease, affected by intrapersonal (e.g., personality, past experiences), interpersonal (social support, relationships) and extrapersonal (sociocultural and economic) factors21.


The distinction between disease and illness is made clearer when one considers that two individuals may have the same disease, but different degrees of illness. Another example demonstrating the difference between the two is that a person may feel ill but there may be no disease identifiable, while another person may have a disease without feeling ill.


Boorse23 views disease as an illness only if it is serious enough to be incapacitating, with social evaluations attached to it. An illness may be viewed as a subclass of diseases: a reasonably serious disease with incapacitating effects that make it undesirable. A person with a spinal injury may not feel ill, but on a physiological level, he or she has a disease/dysfunction. Another social connotation to illness is that when a disease is called an illness, the person is viewed as deserving special treatment and diminished moral accountability23. In terms of a nursing definition of illness, Wu24 suggests that illness is best described as ‘an event or happening that offers content for scientific observation and study, i.e., an experience that evokes a certain class of behaviours’ (p. 6).


Mental illnesses also highlight the individual differences in definitions of illness. Weitz25 contrasts the medical and sociological models of mental illness, suggesting that in the former, mental illness is a psychological, biological condition that requires medical treatment, while in the latter, the illness is thought to be socially as well as psychologically or biologically determined and thus may or may not respond to medical treatment. Like nurses and other health care professionals, lay people attribute their own meanings to mental illness. For example, one person may view depression as having a physical basis, while someone else may see it as a character weakness.


In summary, illness is not synonymous with disease. Disease may be classed as a physical response, while illness is a subjective experience; only the person can tell you whether or not he or she feels ill. Illness may or may not be detectable in terms of a pathological process. Disease, on the other hand, is a pathological process with verifiable, observable signs and symptoms that can change over time as the body struggles to maintain its equilibrium26. Disease has the potential to cause illness.


Nurses working in hospitals tend to focus on illness, which may include disease as well as its effects on functioning and all dimensions of well-being.21 It is important that nurses determine how the patient experiences their own health state (i.e., whether they view themselves as ill) when planning care.





Case study


Ms Tsang, 35, sustained an incomplete spinal cord injury following a car accident. She requires medication for her skeletal muscle spasms, and self-catheterises to empty her bladder. However, she has adapted well enough to walk unaided, and leads a full life.








Case study


Mrs Andrews experiences ongoing headaches that prevent her from being able to hold down a job. However, no identifiable cause has been found.








LEARNING EXERCISES






1. In what way(s) would you say Ms Tsang has a disease?



2. Would you say Ms Tsang has an illness? Why/why not?



3. To what extent would you consider Ms Tsang and Mrs Andrews to be healthy?



4. What nursing care could you offer Mrs Andrews?












BENEFITS OF ILLNESS


Craven and Hirnle27 conceptualise illness as





the body’s way of signalling that a person has exceeded the natural capacity to mediate between the internal and external environments. Illness can be an opportunity to discover meaning in life and to heal, identifying areas of disharmony and determining how best to move toward a natural state of harmony (p. 259).





For some people, a positive aspect of being ill is the increased attention one receives. For others, it can mean a break from usual roles and responsibilities.


A simple exercise to identify the needs being met through illness is to



1. List the five most important benefits you received from an illness in your life;



2. Consider the needs that were met by your illness: relief from stress, love and attention, opportunity to renew energy, and so forth; and



3. Identify the rules or beliefs that limit you from meeting each of these needs when you are well28.









ACUTE AND CHRONIC ILLNESSES


The incidence (number of cases with onset during a specific time period) and prevalence (total number of cases at any given point in time) of chronic diseases have increased since the beginning of the twentieth century. The reason is that fewer persons are dying from acute diseases. Decreases in deaths due to infectious diseases are due to improved sanitation, vaccines, and antibiotics29. Decreases in deaths are also due to effective treatments for some cancers29. Worldwide, the major causes of ill health and death today are heart disease, stroke, cancers and accidents29.


An acute illness is one caused by a disease that produces symptoms and signs soon after exposure to the cause, that runs a short course, and from which there is usually a full recovery or an abrupt termination in death29. The symptoms usually have a rapid onset, are intense, and often subside after a short time period. Influenza is an example of an acute illness. A chronic illness is one caused by a disease that produces symptoms and signs within a variable time period, that runs a long course, and from which there is only partial recovery. A chronic illness usually persists longer than six months. An example is bronchiectasis. Criteria that may be used to define chronic conditions are: 1) the conditions were first noticed 3 months or more before the date of the interview, or 2) they belong to a group of conditions (including heart disease and diabetes) that are considered chronic, regardless of when they began29 (p. 72).


These criteria are in accordance with the definition of the Commission on Chronic Illness30, which views chronic illness as an impairment that is characterised by one or more of the following. The illness



1. Is permanent;



2. Leaves residual disability;



3. Is caused by nonreversible pathologic alteration; or



4. Requires a long period of supervision, observation or care.


Chronic physical conditions may be placed into the following categories: 1) selected skin and musculoskeletal conditions, 2) impairments (visual, hearing, speech, paralysis, deformity, or orthopaedic impairment), 3) selected digestive conditions, 4) selected conditions of the genitourinary, nervous, endocrine, metabolic, and blood and blood-forming systems, 5) selected circulatory conditions, and 6) selected respiratory conditions29 (p. 72).


Acute attacks in chronic illness can also occur. An example is asthma, where the person has a chronic condition, but under certain conditions (e.g., viral) an acute asthma attack can be precipitated. The person requires more intensive medical treatment at this time, while at other times they will take preventive medication to reduce the occurrences of acute attacks.


The needs of patients, in terms of treatments and nursing care, and patients’ responses to treatment recommendations, can be very different in a patient with an acute illness compared with a patient with a chronic illness.









DISEASE CATEGORIES


Diseases can be caused by disruptions to the body’s structure or function. Some diseases have no known cause, and are called idiopathic. Diseases can be caused by



1. Microorganisms. Types of microorganisms causing infectious diseases include bacteria, fungi, viruses and protozoa. Some of the diseases produced by bacteria include whooping cough, tuberculosis, and Salmonella infections. Some examples of viral-induced diseases include acquired immune deficiency syndrome (AIDS), severe acute respiratory syndrome (SARS), and common coughs and colds;




2. Inflammation. Some pathogenic microorganisms cause other infections that produce inflammation of, for example, body organs such as the bronchi (bronchitis). An inflammatory response can also be triggered by allergy, extremes of cold or heat, and chemicals and friction. It can be acute or chronic;



3. Trauma. Trauma causes many types of wounds involving tissue and/or organs, and may cause sprains, fractures or paralysis. Thus the person may be rendered ill either temporarily or permanently;



4. Insects transmitting disease. Insects such as fleas, lice, mosquitoes and ticks can transmit diseases to humans through the microorganisms they carry (e.g., dengue fever, malaria);



5. Genetic and developmental changes. These are diseases that are caused by abnormalities in the genetic makeup of the individual, or abnormalities due to changes during embryonic and fetal development. This broad range of abnormalities ranges from congenital deformities to biochemical changes caused by genes that are expressed later in life under the influence of the environment (e.g., diabetes mellitus)31;



6. Degenerative process. Degenerative processes in the tissues can change their structure and function, leading to illness;



7. Hyperplasias and neoplasms. These are diseases that have increases in the numbers of cells. Hyperplasia is ‘a proliferative reaction to a prolonged external stimulus and will usually regress when the stimulus is removed’31 (p. 5). Neoplasia results from ‘a genetic change producing a single population of new (neoplastic) cells, which can proliferate beyond the degree allowed by the mechanisms that normally govern cell proliferation’31 (p. 5). There are two types of neoplasms, benign and malignant. Malignancy refers to cancerous or diseased cells that have the capacity to spread, invade and destroy tissue32. The cells may occur in epithelial tissue (carcinoma) or connective tissue (sarcoma). Benign neoplasms remain localised to their region of origin;



8. Internal causes. There are three large categories of internal causes of disease, including vascular (obstruction of blood supply to an organ or tissue, bleeding, or altered blood flow); immunologic (caused by immune deficiency or allergy); or metabolic (abnormal metabolism or deficiency of lipid, carbohydrate, protein, mineral, vitamins, or fluids). Some examples of these diseases may also fall into other categories (e.g., metabolic diseases can be genetic in origin); or



9. Stress. Stress may be ‘both a cause of illness and a determinant of illness behavior’24 (p. 146). Stress is described as a state of disruption to the body’s equilibrium29.


Although these are the major categories of diseases, sociocultural, economic, environmental and psychological factors also can predispose people to illness. The distinction between functional and structural diseases becomes blurred when one considers the case of mental illness. Once considered a functional disease (i.e., where no structural abnormality is found), there is growing evidence of a genetic and/or biochemical basis to many types of mental illness31. The above clinical issues are discussed more fully in the following chapters.









STRESS AND ILLNESS


Hans Seyle first described the stress response in the 1950s, and this provides a link through which psychological factors can influence physical illness; for example, susceptibility to infection, leading to ulcers. Seyle described the process by which the body responded to the disruption (caused by stressors) as the General Adaptation Syndrome26. This syndrome is comprised of three stages: a) alarm reaction (otherwise known as ‘fight or flight’); b) resistance; and c) exhaustion:



a) In the alarm phase, physiological reactions include the activation of the sympathetic nervous system by the hypothalamus, leading to increased blood and glucose supply to muscles, increased heart and respiratory rates and blood pressure, release of adrenocorticotrophic and antidiuretic hormones.26 This hormonal activity can influence the immune system as both T-cells and B-cells have receptors for glucocorticoids, noradrenaline and adrenaline33;



b) The body moves into the adaptation, resistance stage if the stress continues. A prolonged stage of resistance leads to ‘diseases of adaptation’34 (p. 117); and



c) The exhaustion stage is reached when the body is no longer capable of resisting the stress and cannot use coping mechanisms to return to a state of equilibrium34. The exhaustion phase results in pathology and disease if there has been no relief from the stress during the alarm reaction and resistance stages26.


Not everybody believes that it is possible to identify a causal link between stress and illness. As stressed people may report more illnesses because they expect to be ill, the experience of illness may be worse under stress, or stress may cause illness-inducing behavioural changes rather than the illness itself (e.g., sleep deprivation, poor diet)34.


As discussed above, there is now increasing evidence for the link between emotional factors such as stress and disease35,36. It is important to use this knowledge because preventing and treating illnesses effectively occurs only if the aetiology is understood. If a nurse understands how other variables influence illness, apart from physical factors, this can improve the care they provide to a person who is ill.









MODELS OF HEALTH AND ILLNESS


Models of health and illness can be used to understand the complex relationship between health, illness and a client’s attitudes toward health and health behaviours21. Nurses use models of health and illness to understand the relationships between the concepts of health, wellness, and illness. Nurses can then promote wellness activities to prevent illness, as well as identify risk factors that predispose an individual to illness. Risk factors include conditions, situations or age-periods when changes occur in an individual’s life37. Risk modification strategies can then be used to prevent or minimise the impact of illness. Nurses who understand how clients react to illness ‘can minimise the effects of the condition and assist clients and their families in maintaining or returning to optimal health’38 (p. 2).


In her book on behaviour and illness, Wu24 describes the social model of illness as the preferred framework for nursing. This model sees illness as the impaired ability to perform social roles and tasks appropriate to that person’s status that disrupts the ordinary course of life. Some of the nursing models of health and illness are discussed below. They include clinical; health-illness continuum; health belief; adaptive; health appraisal; and holistic.






CLINICAL MODEL


A clinical model of health views health as a lack of signs and symptoms of pathology. The presence of signs and symptoms supports claims of illness8. Indicators of pathology may be solely related to physical symptoms, or may include mental and emotional symptoms8. While this model is useful in a scientific sense in studying health and disease, it has been criticised for its limitations in simply viewing health as the absence of signs or symptoms of disease, and not taking into account social and psychological concerns.


While illness is usually seen as something that happens to a person, it is not always a completely static state when one considers how certain factors affect the person’s health, such as smoking, lack of exercise, poor diet or stress27. These are all modifiable factors that only the individual can change. Therefore, it is important to not simply focus on relieving the signs and symptoms of the illness, particularly if one is interested in preventing further illnesses and promoting health. For instance, a person who smokes, eats fatty foods and does not exercise is likely to have long-term health problems, even though the current signs and symptoms may be absent or have been treated.









HEALTH-ILLNESS CONTINUUM


Thinking about health and illness as relative states rather than as the opposite of each other provides a construct in the form of a health-illness continuum. This model sees health as a dynamic state39,40 as a person responds to fluctuations in both the internal and external environment to maintain a state of physical, emotional, intellectual, social, developmental, and spiritual well-being21. A person’s health state moves along the continuum from obvious disease, through the absence of disease, on to a state of optimal functioning in all aspects of life. High-level wellness is at one end of the continuum and severe illness is at the other end. According to Dunn’s theory of high-level wellness, it is an integrated method of functioning21. In this sense, wellness is a function of personal initiative.


The health-illness continuum model identifies risk factors as being central to the level of health. Risk factors include genetic and physiological variables, such as age, lifestyle and environment. For example, an older person is more likely than a younger person to have heart disease21. The model also suggests that attitudes, values, beliefs and perceptions of illness are influences in the experience of illness.


Although this model is useful in comparing a client’s current health with previous health, it is difficult to use this model when comparing two clients because of the subjective component to illness. For instance, a person who does not have a physically defined illness may consider themselves unhealthy because they do not feel well, while someone else with a detectable illness may say they are healthy. Another criticism of the model is that it is not actually possible to demonstrate a cut-off point or demarcation between an individual’s health state and diseased state.


Wu24 is critical of placing illness and wellness on one continuum because it tends to focus on the illness aspects of the patient. Wu’s approach is to consider illness and wellness as separate entities and behaviours, which enable the nurse to assess and support both the health and disease aspects of the case. An example is the teaching of healthy lifestyles to a client with diabetes24. Bartol41 believes that such teaching could begin with an exploration of what clients find most difficult about living with diabetes and an assessment of their motivation to self-care. This would be followed by teaching and learning about the following six steps:



1. How clients can check their blood glucose levels;



2. The use of glucose monitoring equipment;



3. The significance of exercise, ways of exercising, and how best to include exercise in a daily schedule;



4. Thoughtful planning for eating foods that enhance health; and



5. How diabetes medication can support better body function.










HEALTH BELIEF MODEL


The health belief model42,43 incorporates the relationship between a person’s beliefs and behaviours. It was developed in the 1950s to explain why some people did not utilise preventive health services such as polio vaccinations. According to the model, ways of knowing and behaving are influenced by beliefs and emotions. Factors that influence those beliefs include



• Personal expectations regarding health and illness. The person’s perception of susceptibility to an illness is a component of this model. For instance, a person may understand they are at risk of heart disease, given their knowledge that heart disease has a hereditary component, for example, if one of their parents has died of the disease.



• The person’s perception of the seriousness of the illness. Earlier experiences with health and illness (e.g., having asthma may increase fear that complications such as pneumonia may develop when a respiratory illness occurs) may be a factor influencing behaviour. This perception is moderated by demographic and sociopsychological variables. The sociocultural context (e.g., personality, peer influence, ethnicity), and age and developmental state (e.g., an older person may be more accepting of an illness than a younger person, realising that they are more susceptible than younger individuals) may be influencing factors.



• The likelihood that the person will take recommended preventive health care measures. Examples of preventive action include lifestyle changes (e.g., improved diet, not smoking, exercise, stress management), increased adherence to medical treatment, or seeking health care advice or treatment.



• Behaviours are also influenced by beliefs related to perceived barriers, such as financial costs, inconvenience or pain, which may interfere with health behaviours. For example, a person may not follow a recommended treatment due to the cost of medication.


This model helps nurses to understand factors influencing client perceptions, beliefs and behaviour in order to plan care that will most effectively assist clients in maintaining or restoring health and preventing illness44. Interventions are targeted at changing beliefs or bringing into action those that already exist45. However, one of the limitations of this model is that it is value-laden45. It is based on Western culture’s health belief systems and does not allow for other influences. Furthermore, it proposes that conscious decision-making is based upon attitudes and beliefs46. However, it does not account for the fact that individuals sometimes fail to act on their belief systems45. It may be that other factors (e.g., physical or emotional) come into play.









ADAPTIVE MODEL


The adaptive model views illness as a failure of adaptation, or maladaptation7. According to Dubos39, adaptive behaviour is that which represents a successful response to stimuli in the environment. Thus, being able to successfully respond to challenging stimuli that may be social, environmental or physical is the adaptive way, or health. In the acute stage of maladaptation, nursing measures are implemented to assist the person’s adaptive ability. For example, dressing a wound to minimise infection may allow the person’s natural adaptive responses (immunological system) to become effective.


One of the strengths of this model is that it accounts for variables other than the physical that affect health, such as environmental and social factors. One example of adaptive behaviour is to put on warm clothing when the weather is cold8. An applied adaptation model developed by Roy35 proposes that the nurse’s role in health promotion is to assist the client to adapt in the areas of physical needs, self-concept, role-mastery and interdependence relations.









HEALTH HAZARD APPRAISAL MODEL


The Health Hazard Appraisal Model44 lists seven stages of illness:



1. The lowest risk category for severe illness, which tends to coincide with the early years of life;



2. The at-risk stage, with ageing and/or environmental factors placing the person at risk for disease (however, a young person can become severely ill);



3. The stage that occurs due to physical or psychosocial factors placing excessive stress upon the person;



4. The stage that occurs when clinical signs of disease are apparent, although the person is not aware of their existence;



5. The stage that occurs when symptoms are experienced such as pain, blood in urine, lump etc., leading the person to seek health care from a physician;



6. The stage that includes presence of a disability, after the person has sought medical care, and when there is acute pain or disease; and



7. The stage that occurs if the person’s condition is not adequately addressed or treated and results in death.


Another way of describing illness in stages is in terms of transition, acceptance and convalescent stages37. In the transition phase, the person may have vague, non-specific symptoms. Although the person may not say they are ill, they acknowledge the symptoms of an illness are there. In the acceptance stage, the person takes on a ‘sick’ role, withdraws from usual responsibilities and roles and takes steps to become well, for example, medications, bed-rest. Medical treatment may be undertaken if the condition worsens. The convalescent stage is the recovery period. If the illness or disease is chronic, recovery is replaced by adaptation.









HOLISTIC MODEL


An holistic approach is one that considers the physical, social, psychological and spiritual aspects and needs of the person. Brallier46 defines holistic health as





an ongoing sense of finely tuned wellness, which involves not only excellent care of the physical body but also care of ourselves in such a way that we nurture our capacity to be mentally alert and creative as well as emotionally stable and satisfied. It involves the feeling of wholeness we can gain from having defined our philosophy of life and purpose in life (p. 643).





Thus, health is a way of being rather than a state or goal7. Western scientific medical models often equate disease with failure, either of medicine or of the person47. The holistic view sees the manifestation of disease, and is dependent on how the person integrates the illness into his or her life. Instead of asking ‘What’s wrong?’ the nurse coming from an holistic perspective may ask, ‘How are things going for you today?’.


Nurses take an holistic approach to caring for people who are ill and have a commitment to health promotion47. Central to the holistic approach is a belief that each person is unique in terms of integration of body, mind and spirit, and the whole combined is more than the sum of its parts47. According to the model, ‘a change in one aspect of a person’s life brings about change in every aspect of his or her being and alters the quality of the whole. Each person has potential for growth in knowledge and skills and in becoming more loving toward himself or herself and others’ (p. 17).


The holistic health model of nursing is about promoting optimal health and creating therapeutic environments to achieve this goal21. This model requires the nurse to orient care towards the overall well-being of the patient and this includes a will to have close nurse–patient relationships. These relationships lead to an understanding of the patient as a person who can draw on their own knowledge and strength, and that of their family and friends, even when struggling to recover from ill-health48. Nurses who provide holistic care respect the patient as the best person to know about their health, given that their subjective experience plays an important role in health and illness. Patients take some of the responsibility for their recovery from illness, particularly in terms of health maintenance49. This taking of responsibility can increase perceptions of personal control over one’s health50. Some holistic nursing interventions include music therapy, relaxation therapy, massage, therapeutic touch, patient advocacy, patient education, counselling, and other health promotion strategies, such as encouraging exercise and appropriate diet. In this context, nurses give quality care when they create comfortable, safe environments that enable their patients to be resilient and confident in their own capacity to get well.












HEALTH PROMOTION


In 1986, the World Health Organization, through the Ottawa Charter, conceptualised health promotion as the means by which people could be enabled to lead productive and satisfying lives, irrespective of their state of health16. Health promotion was to include five key activities: building healthy public policy, creating supportive environments, strengthening community action, developing personal skills and reorienting health services16.


Since the drafting of the Ottawa Charter nurses have concerned themselves with the imperative to incorporate health-promotion activities into their nursing care. A health education and disease prevention focus has been followed by the lifestyle-modification approach48. Both approaches reflect a narrow definition of health promotion and do not accommodate some significant concepts such as ‘empowerment, equity, collaboration, participation’48. Creation of a more appropriate and comprehensive response to the WHO’s call for the incorporation of health promotion concepts into the provision of care will be more successful as



• Nurses increase their theoretical understanding of health promotion51.



• Nurses became more visible in the discourse associated with the development of health promotion. It has been suggested that in its development, nursing theory has incorporated many of the fundamental tenets of health promotion in isolation from the broader public dialogue about health promotion48.



• Education of nurses provides them with strategies for better incorporating their understanding of the determinants of health into the planning of care.









COPING WITH ILLNESS


The experience of illness is usually a stressful one. Stress refers to a situation where demands require a response or action to be taken52. Issues of coping and living with a chronic illness can be complex and overwhelming, and the temporary stress associated with acute illnesses should not be underestimated. Coping behaviours are often influenced by one’s family upbringing, attitudes, values and beliefs about health. Factors, such as the use of reason, previous experience with illness, and differential training in respect to symptoms, can explain why some people minimise or deny the experience of symptoms, and avoid seeking medical care; others will react to the slightest symptom by immediately seeking medical treatment53. Such differential perceptions, evaluation and actions to symptoms fall under the category of ‘illness behaviour’ (see Table 1.1).


TABLE 1.1 EXAMPLES OF COPING BEHAVIOURS DURING ILLNESS






	Coping Behaviour

	Example






	Negative

	 






	Anxiety

	Restless behaviour, worrying






	Depression

	Sad facial expression, no appetite, crying, decreased motivation






	Anger

	Violent behaviour, impatient, crying






	Self-destructive behaviour

	Substance abuse (e.g., drugs, smoking, alcohol), poor diet






	Denial/Avoidance

	Failure to adhere to doctors orders (e.g., failure to take medication)






	Helplessness

	Dependence on others, decreased motivation






	Positive

	 






	Releasing tension

	Imagery, rest, massage, talking it out with friends, family or counsellor






	Seeking additional information about illness

	Asking health professionals for information about illness, reading






	Adopting healthy lifestyle

	Adhering to healthy diet, exercise within limits of illness, stress management, following doctors orders






	Spiritual

	Praying, relying on belief in higher power














ILLNESS BEHAVIOUR


When illness does occur, different attitudes about illness cause people to react in different ways. The particular behaviours generally demonstrated by people who are ill are described as illness behaviour. Such behaviours include how people monitor their bodies, define and interpret their symptoms, take remedial actions, and use the health care system54. Thus, illness behaviour may include consulting a health professional, taking prescribed medications or changing one’s work routine. Illness behaviours can be positive coping mechanisms. Illness behaviour allows for a release from roles and responsibilities, enabling the healing process to occur. However, if the person persists in the ‘sick’ role after the acute phase, and does not actively facilitate the rehabilitation process, this is seen as abnormal illness behaviour.


Variables influencing illness behaviour can be external or internal. External variables include the overt nature of symptoms, social group expectations, ethnicity, accessibility of the health care system, and social support. If the symptoms are visible, the person is more likely to seek health care21. Significant other people who make up one’s social support, such as family members, friends or work colleagues, can influence a person’s likelihood to seek health care assistance for their symptoms. Illness behaviour may be influenced by culture in that one’s cultural background teaches the person how to be healthy, how to recognise illness, and how to behave when ill21. Financial constraints may prevent an individual following a recommended treatment regime, or even delay seeking health care because of the prohibitive cost of treatment or loss of income.


Internal variables include the perceptions of the symptoms, the nature of the illness and internal perceptions of control. For instance, if the person views the symptoms as serious, they may seek medical assistance. Whether the illness is acute or chronic can influence illness behaviour. An acute illness is more likely to result in the person seeking health care and complying with treatment. A chronic illness may result in less compliance and increased frustration. A person who believes they have control over their illness, is more likely to take an active role in their rehabilitation and cope better with the illness.









IMPACT OF ILLNESS ON THE INDIVIDUAL AND THE FAMILY


Although each person responds uniquely to illness, there are common behavioural and emotional changes experienced by both the individual and family. However, these responses may vary depending on the chronicity and severity of the illness. Although a mild illness may affect the family in minor ways, such as irritability and lack of cohesiveness, a severe life-threatening illness can lead to grief reactions, such as anxiety, shock, denial, anger and withdrawal21. Chronic illness may result in families either drawing closer together or drifting apart, the latter occurring as each person is unable to help others within the family.


Illness can also have a negative impact on body image, particularly if changes in physical appearance occur (e.g., burns). The impact on body image may depend upon on the type of physical change (e.g., loss of limb or organ); the person’s ability to adapt; the rate of change in physical appearance; and the presence of support services21.


Some of the possible results of illness are:



• Negative impact on self-concept, or the way one sees oneself in terms of personality strengths and weaknesses. For instance, if the illness results in a person no longer being able to perform certain roles, they may become depressed and have lowered self-esteem.



• Feelings of anxiety, frustration, irritability, bitterness, guilt and depression may occur. This may be particularly the case for chronic illness, where a person may face the prospect of permanent pain, financial insecurity, and/or body disfigurement29.



• Conflict, because a person may no longer meet family expectations, which can lead to disputes21.



• Changes in family roles and dynamics. For example, older children may take on adult roles when an adult who is ill is unable to perform their usual roles. If these changes are long term, this can lead to conflict and an adjustment process similar to grieving21. As discussed below, the family’s coping skills can be enhanced by communication by the nurse in terms of education, support and encouragement of the use of social networks55.










HOW NURSES HELP PEOPLE COPE WITH ILLNESS AND ACHIEVE HEALTH GOALS


Rather than treating the illness itself, the nurse’s role is to help people cope with the response to illness, be it physical, psychological, spiritual, or all three. Nurses seek to help patients utilise their coping abilities (adjusting to or accepting challenges) to an optimal level, and to adapt to conditions that cannot be changed. The patient with a chronic and incurable illness can be helped to minimise its harmful effects, and can be encouraged to continue to set and attain goals in other aspects of their life. Nurses who use a primary health care and social model approach to health promotion will, in collaboration with the patient, create a supportive and enabling environment within which the client can attain personal skills (through education) that assist them achieve optimal health14. Successful achievement of the goals of health promotion and disease prevention requires individual patients to accept responsibility for their own health behaviour, if they have the capacity to do so, and requires nurses to advocate and mediate on their behalf15,37.


Nurses can enhance a person’s coping abilities by acting as a resource, and educator, a role model, and a motivator8. For instance, they may provide information and educate the patient about their condition. Measures that can help control stress and anxiety are progressive relaxation, prayer, imagery, massage, biofeedback, yoga, meditation and regular exercise. Nurses can promote health by encouraging positive changes to the client’s lifestyle, such as diet, exercise, rest, time management and education about health-enhancing behaviours and health risk factors. They can role-model by demonstrating new behaviours, or skills. They can also encourage health promotion by adherence to treatment and undergoing screening tests. In cases where the situation causing stress cannot be changed, such as a chronic illness, the client can be assisted to cope better with the stress by the use of cognitive therapies that involve changing negative, irrational thinking. However, ultimately it is the intrinsic resources of the individual that determines whether the person will be able to cope and reach optimal functioning37.









THE IMPORTANCE OF FAMILY


Just as the family plays a substantial role in a patient’s acquisition of health beliefs and behaviours, it has the potential to contribute to a nurse’s health promoting activities56. This potential is realised when the family is enabled to contribute to the nurse’s understanding of the significance that an illness may have on their family member. Information about the meaning that a patient is likely to place on their illness, and their subsequent response to the illness, can inform the nurse and enable the planning of socially and culturally appropriate care21. Families can be a buffer between the patient and the rituals of hospitalisation through their presence in hospital settings. The giving of direct social support is able to diminish the stress that hospitalisation can impose on patients17,57.


Patients who are chronically ill, but not in hospital, are more likely to experience positive health outcomes if they have sound social relationships with family and friends. ‘Positive adjustment to their illness’ and compliance with treatment are identified as two important benefits of family support in particular58.





Case study


‘Diabetes isn’t an illness – it’s a part of life’40 (p. 5).


Mr Aboud, 56, works as a psychologist. He appears to be in good health and lives life to the full, but discloses that he has been diagnosed with type 2 diabetes. Mr Aboud reports that his diet is high in carbohydrates and fats and that his professional responsibilities limit his capacity to exercise. Mr Aboud is concerned that the diabetes will cause his apparent good health to deteriorate and he wonders about the need to comply with suggested management strategies.








LEARNING EXERCISES






1. What questions would a nurse need to ask in order to assess the impact that diabetes has had on Mr Aboud?



2. Is it possible for people to normalise diabetes into their lives? How?



3. How could a nurse assist Mr Aboud to see diabetes in a positive light?



4. What positive health outcomes could Mr Aboud experience as a result of the diabetes?



5. What nursing interventions would help Mr Aboud achieve optimal health?












CONCLUSION


By using broader definitions of health and illness, nurses are increasing the scope of nursing practice. The goal of managing a chronic illness is to reduce the occurrence of symptoms or to improve the tolerance of symptoms. A goal of nursing is to foster self-management of illness, encouraging the individual to take charge of his or her own health and to minimise illness through health promotion. However, the goal of incorporating health promotion and disease-prevention strategies, while nursing clients, can be a difficult one to achieve. People who are generally focused on their current condition, may not be in a frame of mind to address risk factors for apparently unrelated, non-existent health problems that may or may not occur in the future. This situation can be addressed by health professionals taking every opportunity to promote healthy behaviours during interactions with clients, rather than the client waiting until an annual health visit. While nurses can enhance a client’s coping strategies in dealing with illness, and assist the client reach optimal health, the greatest influence on health outcomes is the inner resources of the individual.









REFLECTIVE QUESTIONS






1. Why is it so difficult to define health and illness?



2. Why is it important for nurses to understand the client’s concept of illness?




3. What distinguishes illness from disease?



4. How can illness have a positive impact on people’s lives?



5. What limitations does a medical model approach to illness place on the planning of nursing care?



6. Which model of health and illness do you think is best suited to nursing practice? Why?



7. What are some internal and external variables that enable people to stay healthy?



8. What are some internal and external variables related to illness?



9. How does chronic illness affect people’s psychosocial well-being?



10. How can nurses enhance the adaptive coping mechanisms of individuals and their families experiencing illness? How does knowledge of health promotion strategies support nurses to plan this aspect of care?
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Chapter 2 Infectious Disease and Health Breakdown




Cecily Hengstberger-Sims, Janet Forber







LEARNING OBJECTIVES


When you have completed this chapter you will be able to



• Define the term ‘infection’;



• Discuss the process of infection;



• Demonstrate an understanding of the use of infection-control precautions in the health care environment;



• Describe structure, function and broad classification relating to viruses, bacteria, fungi and parasites;



• Discuss pathophysiology and clinical presentation related to a person experiencing health breakdown associated with the infective process; and



• Identify and discuss nursing implications related to prevention, diagnostic testing and therapeutic interventions that affect a person experiencing health breakdown associated with the infective process.










INTRODUCTION


This chapter provides a definition of infection, description of the process of infection and its relationship to the use of fundamental practices for infection control in health care. Together with a general overview of common microorganisms associated with infection, a case study approach is used to demonstrate specific health-breakdown consequences, and to examine nursing implications for specific organisms.









THE CONCEPT OF INFECTION


Human beings, like other animals, play host to a wide variety of microorganisms. These microorganisms are referred to as commensals or the ‘normal flora’ of the body and may be beneficial to the human host1 (see Table 2.1). Microorganisms assist in metabolising food, production of vitamins (e.g., vitamin K), have a protective function against infection and stimulate the immune response2. Microorganisms are found in parts of the body that are exposed to, or communicate with the environment, including, for example, the skin, nose and mouth, intestinal and female genital tracts. These organisms are derived from sources such as the maternal genital tract at birth, close contacts, the environment and food3. The internal organs and tissues of the body, such as the brain, spinal cord and vascular system, are normally sterile, that is, there is an absence of commensal organisms1.


TABLE 2.1 EXAMPLES OF NORMAL FLORA IN HUMANS






	Area of the Body

	Commensal Organisms






	Mouth and teeth

	


Bacteria:


• Staphylococci



• Streptococcus mutans







Yeasts


• Candida













	Throat

	Bacteria:


• Streptococcus pneumoniae




• Neisseria species



• Haemophilus influenzae










	Skin

	Bacteria:


• Staphylococci



• Streptococci



• Corynebacterium










	Bowel

	Bacteria:


• Escherichia coli




• Enterobacteriacea



• Enterococci



• Clostridium species









	Vagina (adult)

	


Bacteria:


• Lactobaccilli



• Streptococci






Yeasts:


• Candida














The term colonisation is used to describe the presence of commensal microorganisms where there is no disruption to the normal body function2. Colonisation may be transient or permanent. In contrast, microorganisms that are capable of invading the body and causing disease are termed pathogens3. Infection is a disease process caused by a pathogen and occurs when the interaction between the pathogen and the host results in pathological processes and associated tissue damage in the host3. The tissue damage associated with infection can result from microbial factors and activities, for example, it can result from a proliferation of the microorganisms and the production of toxins, or from the effects of the host’s immune response to the organism.


Some microorganisms are always associated with disease in humans and are termed strict pathogens. Examples include Salmonella and Shigella (as causes of gastroenteritis) and the rabies virus2. However, many infections are caused by opportunistic pathogens, organisms that usually do not cause disease, yet if introduced into sites where they are not typically found, or when host susceptibility is altered, may result in disease3. The bacterium, Escherichia coli is an example of a microorganism that normally colonises the gastrointestinal tract, but can cause urinary tract infections especially when an indwelling urinary catheter is present. Pathogenicity is the organism’s ability to cause disease in a susceptible host, while virulence refers to the organism’s enhanced capacity to cause more severe infection, a quantitative measure of pathogenicity4.









OBLIGATORY STEPS IN INFECTION


For infectious organisms to perpetuate in nature there needs to be a sequence of interactions between the organism and the potential host. First, the microorganism must gain entry into the body. Humans have many natural barriers such as skin, antibacterial secretions (e.g., lysozyme), and the presence of mucous or ciliated epithelium to prevent organisms accessing the body5. However, any breach in these defences, such as a cut to the skin or an invasive device, may allow organisms to enter. Other bodily functions or activities may facilitate access to the body, for example, inhalation or ingestion6.


Depending on the type of infection, there will be a local effect or a generalised response in the body through the blood or lymphatic system. Once established within the host, the organisms replicate to establish sufficient numbers for continued spread and invasion. Many pathogenic microorganisms have developed strategies that facilitate evasion of immune and other defence mechanisms in the host, so that replication can be completed. Human immunodeficiency virus (HIV) exhibits such an evasion system by killing or interfering with the T-cells of the immune system, which are normally required to eliminate the virus3,5.


Crucially, in order to perpetuate the infective process, the pathogen must be shed from its current host in a manner – and in sufficient numbers – that enables spread of the pathogen to new hosts. Various mechanisms may assist the pathogen in this process. Viruses that infect the upper respiratory tract, such as the common cold, may induce increased nasal secretions; and they may stimulate coughing and sneezing, with the droplets containing virus particles that can then spread to new potential hosts. For gastrointestinal infections, the combination of diarrhoea and inadequate hygiene practices has been highly successful in spreading diseases such as cholera and typhoid5.









SIGNS AND SYMPTOMS OF INFECTION


The signs and symptoms associated with infection vary, depending on the causative organism and the site of the infection. One of the most common manifestations of infection is fever and it is believed to be beneficial in combatting the infection process7. Pathogens associated with human disease replicate most effectively at temperatures at or below 37°C. The higher temperatures seen in fever may inhibit pathogen replication, and promote phagocytosis, antibody and interferon production, thus aiding the immune response7.


Many organisms also cause some degree of inflammation with the presence of local heat, swelling, redness and pain at the site of infection. The inflammatory response is a combination of vasodilation, an outpouring of exudate from dilated capillaries, an accumulation of white cells (neutrophils and macrophages) into an area, and the release of immune active chemicals, which regulate the immune response3.


Rashes are a distinct form of inflammation and their site of origin, form of spread and characteristic type of skin lesion can aid in diagnosing specific infections. Some rashes are evidence of the harmful effects of the interaction between the pathogen and the host’s immune system3.


Other signs and symptoms will be dependent on the infecting organisms and disease caused. Some viruses are cytopathic and cause direct cellular damage, for example, poliovirus, HIV and rhinoviruses (common cold viruses)5. Plasmodium, the protozoan cause of malaria, causes direct damage to erythrocytes as part of its disease cycle. Toxin-mediated effects are a feature of bacterial infection and are varied and numerous. Clostridium tetani releases a neurotoxin causing the spastic paralysis seen in tetanus. Staphylococcus aureus may produce a range of toxins, including the toxin responsible for the often-serious toxic shock syndrome. A further example is found in the enterotoxins causing enteritis2.









THE TRANSMISSION OF INFECTION AND THE PRINCIPLES OF INFECTION CONTROL


The Chain of Infection is represented by a simple model, based on the steps required for the transmission of infection (see Figure 2.1). Each link in the chain must be present and in sequence for an infection to occur. The six components of the Chain of Infection4 are



1. An infectious agent or pathogen;



2. A reservoir where the infectious agent can survive and/or multiply;



3. A portal of exit – a mechanism or path where the infectious agent can leave the reservoir;



4. A mode of transmission where the infectious agent can transfer from the reservoir to a susceptible host;



5. A portal of entry – a mechanism or path where the infectious agent can gain entry into a susceptible host; and



6. A susceptible host.







[image: image]

FIGURE 2.1 Chain of Infection.


Source: Adapted from Lawrence, J & May, D. 2003; Infection Control in the Community, Churchill Livingstone, Edinburgh, Fig. 2.4, p. 17.





The main groups of pathogens causing infection in humans are viruses, bacteria, fungi, protozoa, helminths (worms) and arthropods1. A great diversity for potential reservoirs of these organisms exists, including humans, animals, the environment, and contaminated water and food. For example, the hepatitis A virus may be found in water or food contaminated with sewage (resulting in contaminated shellfish), and Listeria can be associated with uncooked meat products, for example, salami and some pâtés (liver spreads). Inanimate sources are environmental, such as dust and contaminated equipment. Humans form a major animate reservoir along with other animals such as cattle, chickens, rodents and some insects4. When an organism causing infection arises from these external sources, it is termed exogenous. Alternatively, if the organism arises from the patient’s own normal microbial flora, it is then considered to be endogenous in origin6.


Portals of exit are the mechanisms by which the microorganisms mobilise from the reservoir at a given time. In considering the human being as a reservoir, potential portals of exit include excretions and secretions, such as faeces, sputum, saliva and the droplets contained within a cough or a sneeze5.


The potential modes of transmission facilitating the spread of micro-organisms are summarised in Table 2.2. Transmission depends upon several factors including the number of organisms shed and their ability to survive in the environment. There is marked variation in the number of organisms required to infect a new host. Only 10–100 Shigella dysenteriae organisms will cause disease in a host. However, 1 × 106Salmonella organisms are necessary to result in Salmonella food poisoning5. Transmission may be aided by the organism’s ability to facilitate spread, such as respiratory illnesses that promotes coughing/sneezing in their host, or those diseases that produce diarrhoea5.


TABLE 2.2 EXAMPLES OF THE MODES OF TRANSMISSION FOR MICROORGANISMS






	Mode of Transmission

	Explanation

	Examples






	Direct contact

	Mostly via human hands, which are easily contaminated by contact with reservoirs of microorganisms, such as other humans, the environment, secretions and excretions.

	Bacteria such as methicillin-resistant Staphylococcus aureus, vancomycin-resistant enterococci, contagious skin conditions, i.e., scabies, impetigo.






	Droplet

	Via contact of the mucous membranes of the nose/mouth or conjunctiva with large particle droplets (>5 nm), which contain the microorganisms created by persons with or carrying the disease.

	
Neisseria meningitidis, whooping cough, rubella.






	Airborne

	Involves the transmission of small droplets (<5 nm), which contain the microorganism. These droplets can stay suspended in the air for long periods of time.

	Tuberculosis, chickenpox.






	Ingestion

	Ingesting contaminated food, water or ice. Also person-to-person spread by the faecal–oral route.

	Cholera, hepatitis A and causes of gastroenteritis, e.g., Salmonella.






	Parenteral

	Injection or inoculation, including needle-stick injury and sharing drug injecting equipment.

	Blood-borne viruses, such as hepatitis B, hepatitis C and HIV.






	Via vectors

	Vectors, including mosquitoes, lice and ticks, transmit a microorganism via biting.

	The commonest cause of malaria, the protozoa Plasmodium falciparum is transmitted via bites from infected female anopheline mosquitoes.






	Vertical

	Can be prenatal via the placenta, perinatal via the birth canal, postnatal via breastmilk.

	Rubella can cross the placenta, Group B streptococcus birth canal, hepatitis B via breastmilk.







Portals of entry are the routes that pathogens use to gain entry into the body6. Some portals are natural and always present, such as inhalation, ingestion or mucous membranes. Others, especially within health care settings, are temporary portals of entry. Surgical incisions, wound drains, urinary catheters, intravenous lines and endotracheal tubes can significantly increase a person’s risk of infection4.


Many factors influence the susceptibility of a potential host for acquiring infection and this is accentuated within health care settings. These include4



• Extremes of age;



• Breaches in the integrity of the skin;



• Underlying disease processes (e.g., diabetes);



• Immunosuppression;



• Aspects of treatment or procedures (e.g., invasive devices, surgery, urinary catheterisation); and



• Antibiotic use.


If all the components of the Chain of Infection are present, then infection can result.









FUNDAMENTAL PRACTICES FOR INFECTION CONTROL


Infection prevention and control centres on practices and procedures aimed at breaking the Chain of Infection. Some of these practices can be pre-emptive, such as the use of vaccination to prevent infectious diseases. Others, such as hand hygiene, can be practised on a regular basis to minimise the spread of infection4. Hands can easily become contaminated with microorganisms via contact with people, secretions, excretions, equipment and the environment8. Hand hygiene has been repeatedly supported by studies in the literature, and yet there is a continuing lack of compliance among health care workers with this effective infection-control measure9. Traditionally, hand hygiene is achieved by hand washing with soap or antiseptic solution and water. However, increasingly in heath care settings, the use of alcohol-based hand rubs/gels are advocated as a means of reducing the number of microorganisms carried on the hands8.


Other infection-control practices, which break the chain of infection include standard and transmission-based precautions, decontamination of equipment, safe sharps management systems, and the use of environmental and food hygiene practices4. The evolution of HIV and AIDS in the 1980s led to the development of universal precautions and body substance isolation, which are now combined as Standard Precautions and form the first tier in many infection control systems10. Standard precautions alert health care workers to patient situations that require special barrier techniques and aim to minimise the risk of infection transmission. The barrier techniques utilise personal protective equipment, such as gloves, gowns, nose, mouth and eye protection, when caring for all patients where actual or potential contact with blood or other body fluids may occur. In addition to standard precautions, infection control systems may also use transmission-based precautions when indicated for certain diseases. There are three types of additional precautions for specific infectious diseases spread by the following routes: airborne, droplet, and contact11,12.


These precautions make use of environmental controls including patient placement in single rooms, and special air handling to minimise transmission from patient to patient and patient to staff. In addition, use of personal protective equipment may be advocated, for example, gloves and aprons are used for patient care and contact with a patient’s environment.


Maintenance of clean environments and the decontamination of equipment using cleaning, disinfection and sterilisation are important components of any infection control management plan. In modern health care, there is an increasing role for ‘Single Use’ disposable items, which negate the need for reprocessing and minimise the risk of transmission. The use of guidelines and practices that promote safe management of indwelling medical devices, including urinary catheters and intravenous equipment, also contributes to the prevention of infection13,14.


In the following sections, the major groups of microorganisms will be outlined, introducing the key characteristics of viruses, bacteria, fungi and parasites. The range of disease caused by microorganisms is highly diverse and complex. For each group of microorganisms, one disease or condition will be used to illustrate aspects of the infective process associated with that group.









VIRUSES


Viruses infect every form of life from animals and plants to bacteria and other microorganisms. Viruses are small, ranging in size from the poliovirus at 30 nm to large viruses such as vaccinia virus at 400 nm5. Structurally, viruses consist of a genome of either DNA or RNA (never both), which is packaged in a protein coat called a capsid2. The viral protein coat consists of repeating units known as capsomeres, and often has distinctive symmetry, such as icosahedral or helical structures5. Classification of viruses is based on three determinants: 1) the type of nucleic acid; 2) the structure and symmetry of the capsids of the protein coat; and 3) the presence or absence of an envelope3. This outer envelope is derived from the host cell membrane. Enveloped viruses are more susceptible to environmental factors, such as drying and gastric acidity, whereas envelope-free viruses are better able to survive in the environment5.


Viruses are unable to replicate independently and they rely on the biochemical machinery of their host’s cells to replicate – they are termed obligate intracellular parasites2. The capsid facilitates attachment and entry of the virus to the target host cells. The virus causes the host cells mechanisms to both replicate the viral nucleic acid and to synthesise new proteins for its capsid5. Following assembly of these viral components within the host cell, the new virus particle may be released in several ways. Some viruses cause cell lysis, a process where the host cell is destroyed, releasing the new virus2. In other infections, such as hepatitis B, the host’s cells are not destroyed, but release virus particles at a slow rate over time5.


The actual name given to viruses may originate from a characteristic of the virus, such as size, or after the locations where they were first isolated. For example, in the picornavirus, ‘pico’ means small; the poxviruses derive their name from causing conditions referred to as ‘poxes’ (e.g., smallpox); and the Coxsackie virus was named after Coxsackie, an area of New York2.


The outcomes of viral infection can vary substantially, ranging from unapparent infection, sub-clinical infection, and disease syndrome leading to death15.






VIRAL INFECTION: WHAT DOES IT MEAN?


Viruses can cause disease when they enter the body by breaching natural defences via several routes, including direct contact, injection, inhalation, and ingestion. The route of transmission will depend on the source of the virus. For example, the cold virus (rhinovirus) is transmitted via inhaled droplets, and by secretions coming into direct contact with the mucous membranes2.


The target tissue (tissue tropism) of the virus will determine the disease presentation and associated signs and symptoms. The manifestations of viral infection will vary from host to host and depend on both host and viral factors. Host factors (such as age, prior immunity, effectiveness of the immune response, and any treatment available) will influence the overall outcome. Features of the virus may enhance the virus’s ability to invade the host, evade local defences, spread within the host and replicate2.





Case study


Kylie Hancock, 8, lives with her parents. Kylie’s mother, Anne, is nine months pregnant with her second child. Kylie has been generally unwell for one day and now has developed a rash, initially appearing on her trunk and spreading to her face, scalp and arms, with no lesions on the feet or hands. The lesions appear as clear vesicles, many of which are oval in shape and with the long axis following creases in the skin. The rash is itchy and Kylie has a temperature of 37.8°C. Kylie has no other symptoms and no medical history of note. The family GP diagnoses Kylie with chickenpox. Anne is unsure if she has previously had chickenpox, so a blood test is arranged for varicella-zoster immunoglobulin (varicella IgG). This is positive, indicating that Anne has previously had chickenpox and is immune. Two weeks later, Anne gives birth to a full-term healthy baby girl, Jessica.















WHAT IS THE PATHOPHYSIOLOGY?


Chickenpox or varicella is a common, highly infectious disease typically of childhood, caused by primary infection with varicella-zoster virus (VZV)3. VZV, a member of the herpesvirus family, causes two distinct diseases: varicella (chickenpox), and zoster (shingles). The latter results from reactivation of latent varicella. Varicella is a human disease with worldwide occurrence. Generally, varicella is regarded as a mild self-limiting disease in healthy children. However, complications can occur in children and especially in adults, neonates and immunosuppressed individuals of any age16.


The herpesviruses are large, double-stranded DNA, enveloped viruses (see Table 2.3)17-19. Infections with herpesviruses are common and, while often associated with relatively mild disease, can cause significant morbidity and mortality, especially in immunosuppressed people. Latency is a feature of herpesviruses, with lifelong carriage of the virus following infection. As noted above, VZV (as a member of the herpesvirus family) establishes a latent infection in the neurons and subsequent reactivation results in a secondary infection, known commonly as shingles17.




TABLE 2.3 FEATURES OF THE HERPESVIRUSES


[image: image]




VZV is transmitted from active cases to susceptible host by droplet or airborne spread of secretions from the respiratory tract of varicella cases, and from direct contact with contaminated secretions or the vesicular fluid from skin lesions of varicella or zoster cases. VZV enters via the respiratory tract or conjunctiva20. Primary infection with VZV initially begins in the mucosa of the respiratory tract and signs of disease are not present2,4. The virus spreads via the blood stream (primary viraemia) and the lymphatic system to the cells of the reticuloendothelial system, where replication of the virus occurs. After 11 to 13 days, a second viraemia spreads the virus primarily to the skin and respiratory tract, but extension to the mouth, conjunctiva and genitourinary tract is also possible2,4. VZV is highly infectious and humans are the only reservoir3.


Following primary infection with VZV and recovery, the virus demonstrates the latency associated with the herpesvirus family and lies dormant in the dorsal root ganglia. Subsequent reactivation of the virus results in the localised cutaneous eruption – herpes zoster or shingles21. The rash in herpes zoster is chickenpox. As in nature, it follows a dermatome with small closely placed lesions on an erythematous base2. The risk of shingles occurring is associated with changes to specific cell-mediated immune responses, such as may occur with ageing, and in immunosuppression. The rash of shingles is frequently painful in nature and postherpetic neuralgia, (defined as pain, which persists for more than thirty days from onset of rash) is a notable complication, more prevalent with increasing age21.









WHAT ARE THE CLINICAL MANIFESTATIONS?


The incubation period of VZV ranges from 10 to 21 days, most commonly 14 to 16 days2,15,20. There may be a prodromal illness, more frequently seen in adults, with fever, headache, and muscle aches. The rash is characteristic, appearing first on the trunk then the face and scalp. Presence of the rash on the scalp helps distinguish chickenpox from other illnesses2. Lesions start as flat macules, which rapidly become raised into small round papules that develop into fluid-filled, blister-like vesicles. Finally, these vesicles become pustular, then break down and crust over2,15,17.


A feature of the rash is ‘cropping’ with new lesions appearing in crops over several days, so that lesions of differing stages of development are present at any time. Chickenpox is contagious up to 48 hours before the rash appears and extends until all lesions are crusted and no new lesions occur (usually 5 days)22. Generally, chickenpox is a self-limiting illness, but complications can occur. The disease is often more severe in adults and this is believed to be attributable to heightened cell-mediated immune response, which produces greater cell damage2.


The most common complications are secondary bacterial infection of the vesicles with Staphylococcus aureus or Streptococcus pyogenes, which may warrant treatment with appropriate antibiotics. Secondary infection increases the risk of scarring from the lesions, as does trauma, such as scratching2. Severe disease can be seen in adults, neonates and immunosuppressed individuals, and pulmonary involvement may lead to respiratory failure, requiring mechanical ventilation. In addition, renal impairment, intravascular coagulation and altered liver function can occur and, in such cases, full supportive therapy and intravenous antiviral agents are indicated3.


Other rare complications include involvement of the neurological system in chickenpox infection (encephalitis), presenting as a cerebellar disturbance with ataxia (affecting coordination and speech) and the visual disturbance, nystagmus. These effects may persist for days or weeks, but are normally self-limiting with a good outcome3. A thrombocytopenia with a haemolytic rash and haematuria can occur, and this is usually transient, responding to corticosteroids therapy and platelet transfusion if required3.


In pregnancy, when the mother is non-immune, chickenpox can lead to severe morbidity in the mother, the fetus and in newborn babies. The complications of varicella pneumonia can occur in 10% of pregnant women with chickenpox, and its severity is greatest in the third trimester23. Chickenpox during pregnancy can result in fetal varicella, which occasionally causes ‘congenital varicella syndrome’. The effects include skin scarring, congenital malformations and other anomalies23. In Australia, the incidence of congenital varicella syndrome is one in 107,000 pregnancies24. Chickenpox occurring in pregnancy during the period five days before delivery to two days after delivery may result in severe varicella infection in 17% to 30% of newborns infants23.









WHAT SHOULD YOU BE LOOKING AT IN THE LABORATORY TESTS?


The diagnosis of chickenpox is usually based upon clinical presentation and laboratory diagnosis is not usually required20. If it is necessary to establish a diagnosis, then fluid or scrapings from the lesions can be examined using a fluorescent monoclonal antibody test. This test is sensitive, specific and will confirm the presence of VZV viral particles from the lesions24.


Laboratory tests are used to establish the presence of immunity to VZV. As the clinical disease is highly distinctive, a reliable history of chickenpox is a good indicator of past exposure and immunity20. A range of serological tests is available to detect immunoglobulins (antibodies), both IgG and IgM, to varicella-zoster virus. Recent or current infection is indicated by a positive IgM test. A positive test for varicella antibodies (IgG) indicates past exposure and immunity to VZV16.









WHAT IS THE TREATMENT?


Uncomplicated varicella infection in an immunocompetent child is a self-limiting disease. The aims of management will be symptomatic relief and prevention of complications. Symptom control may include the use of antipyretics, if pyrexial, and anti-pruritics to soothe itching25. Attention should be paid to skin care with bathing and regular changes of clothing and bed linens26. Fingernails need to be kept clean and short and itching discouraged to minimise the risk of secondary bacterial infection26.


While not recommended for routine use in uncomplicated cases of chickenpox, oral or intravenous antiviral therapy may be indicated for immunocompromised patients, and patients with complications including pneumonitis, and adolescents/adults26. Viruses, as obligate intracellular parasites, utilise the host cells machinery in order to replicate, complicating antiviral drug designs to limit toxicity to the host cell2. Several antiviral drugs, including acyclovir and famciclovir, are active against varicella virus17,25.


Prevention of varicella infection is possible with use of a live attenuated vaccine, which is approved for use in children over 12 months of age. It is recommended for use in non-immune adolescents and adults, especially those in high-risk occupations, such as health care workers and teachers20. The vaccine cannot be given during pregnancy. Vaccines generally contain a component of the microorganism, dead organism or modified live organisms, which stimulate the immune system to produce immunity without resulting in the disease process6.


In cases of high-risk, non-immune individuals having significant exposure to varicella, including non-immune pregnant women, zoster immunoglobulin (ZIG) may be used to give passive artificial immunity. Passive artificial immunity refers to the administration of antibodies (gamma globulin) derived, in the case of ZIG, from human plasma from blood donors. In contrast, passive natural immunity refers to the transfer of antibodies from mother to baby, across the placenta before birth, which gives protection to the baby for the first few months of life6. ZIG must be given to neonates whose mothers develop varicella (chickenpox) from seven days or less before delivery and up to 28 days after delivery, because its use can prevent or lessen the effects of varicella in the newborn period. ZIG must be given as soon as possible, but must be within 72 hours of exposure for optimal effect23. Use of ZIG is highly effective but supplies are limited.









NURSING IMPLICATIONS


Chickenpox is highly infectious and transmission-based precautions are required to prevent its spread in hospitals. Patients with chickenpox require a combination of airborne and contact precautions during the period of communicability11. When feasible, those with a history of chickenpox, or those who have completed a course of vaccination, should care for patients with chickenpox in preference to staff members who are unsure of their immune status. Nurses should, where possible, establish their immune status. Individuals are considered immune to varicella if they have a history of chickenpox or shingles, or if they have received a full course of vaccination. Those unsure of their immunity can be tested for serological evidence of past infection. If exposed to VZV, susceptible non-immune individuals should be considered potentially infectious 10 to 21 days following exposure22. In this circumstance, nurses may need to be reassigned duties that avoid patient contact and patients will need to be nursed in isolation.


When caring for patients with varicella or shingles, it is important to establish if there are high-risk non-immune contacts within family, friends and colleagues because follow-up and possible interventions, including the use of ZIG, may be indicated16.





LEARNING EXERCISES






1. Outline the main features of viruses.



2. Describe the pathophysiology associated with infection due to varicella-zoster virus.



3. Explain the relationship between chickenpox and shingles.



4. Describe the options available for prevention and treatment of varicella infection.





In this case study, Kylie had a common childhood illness, varicella (chickenpox), which in most cases is self-limiting. Generally there is no specific treatment required, except for symptomatic relief. Chickenpox is highly infectious and can be significant in some people, such as non-immune pregnant women and the immunosuppressed.


When Kylie was found to have chickenpox, a wider assessment of family members and other close contacts was indicated. As Kylie’s mother, Anne, was unsure of her own immune status to VZV, serological testing was used to establish her immune status, the positive IgG result indicating immunity to VZV. As Anne was immune, no further action was required for her or her unborn baby. If Anne had been non-immune, zoster immunoglobulin could have been administered to prevent or reduce the severity of the varicella infection, if given within 72 hours of exposure for maximal effect, or up to 96 hours with some benefit23.


Within health care settings, consideration needs to be given to identifying suspected or known cases of transmissible infections, and to implementing any necessary isolation practices, or contact-tracing activities accordingly. Health care staff should have access within occupationally based screening and vaccination programs, to establish their own immune status and be offered vaccination if indicated4.












BACTERIA


Bacteria, as a group of microorganisms, are important to nursing because they are one of the most common causes of infectious disease. Bacteria are single cell organisms that are classified as prokaryotic organisms because their DNA is not enclosed in a cellular compartment (i.e., nucleus). Bacteria are classified according to their response to staining, morphology (size and shape), reproduction, respiration, and their genus and species5,27. There is a large variance in the shape and size within bacteria. Size varies from 0.5 to 1.0 microns in diameter and length is also variable27. Bacteria appear in different shapes, such as: spherical or round (coccus or cocci); rod shape (bacillus or bacilli); and spiral shape (spirellum or spirella)1.


Bacterial cells have both similar and differentiating structure and inclusions. The cell wall is important because it determines shape, provides support, and depending on its construction and sub-elements, determines whether the bacteria will stain Gram positive or negative. The propensity for how a bacteria stains, depends on the amount of peptidoglycan1,5,27. Cells with a thin layer stain Gram negative, while bacteria with a thick cell wall, containing a larger amount of peptidoglycan, stain Gram positive1,5. In some bacteria, the presence of a capsule or slime layer, known as glycocalyx, is external to the cell wall. The glycocalyx assists bacteria cells to adhere and attach to a substrate of the host cell1,3, and to resist phagocytosis, as the engulfing phagocytes are unable to attach to the bacterial cell wall. This promotes the virulence of the bacteria1.


Bacterial cell walls may also include fine thread or hair-like appendages, attachments such as flagella, pili and fimbriae. Flagella enables motility by a propeller-type motion that pulls the cell along1. Pili facilitate the transfer of genetic material between bacterial cells, while the fimbriae assist the bacteria to adhere to other surfaces1,3. Within their cell wall, bacteria do not have a defined nucleus, with the DNA and RNA mass lying free in the cytoplasm1,5. Also contained within the cytoplasm are the plasmids (small circular inclusions that contain additional genetic material). There are usually a large number of ribosomes scattered throughout the cytoplasm and these are the sites for protein synthesis1.


Some bacteria are able to form endospores in response to environmental changes or a lack of nutrients. These highly resistant spores allow the bacteria to survive unfavourable conditions. When placed in more favourable conditions, a new bacterial cell can emerge from the spore even after long periods of dormancy5,27.


Infection relates to an increase in the number of cells, as opposed to the size of the cells. Bacteria normally reproduce via binary fission (cell division and the formation of two identical daughter cells)1,5. Bacterial reproduction requires certain environmental or physical factors – temperature, pH, osmotic pressure, and the presence or absence of oxygen. In addition, certain chemical factors, including availability of water, trace elements, nitrogen, carbon, and phosphorus are important. In the right environment, bacteria are able to reproduce by binary fission each half hour. Rapid reproduction means that a single cell can, in a matter of hours, lead to millions of bacteria and serious infection. However, there are differences in growth rates between different types of bacteria1.






BACTERIAL WOUND INFECTION: WHAT DOES IT MEAN?


The integrity of the skin is an effective barrier against invading microorganisms. Any breach in the skin, including surgical incisions, or skin breakdown leading to changes in skin integrity, may allow microorganisms to gain access to underlying tissues and risk the development of a wound infection28. Chronic wounds, including leg ulcers, are open wounds that heal by secondary intention. Colonisation with microorganisms, typically bacteria, is common, and a balance between organism and host factors will influence which wounds remain colonised and heal normally, and which will become infected, delaying healing29. Definitions of wound infection vary, although most use four cardinal signs: the presence of swelling, pain, heat and redness in the tissues surrounding the wound6. Lipsky30 defines infection as the presence of purulent secretions (pus), or two or more signs or symptoms of inflammation. Regardless of which definition is applied, the microorganisms contaminating the wound, and the host’s resistance to that contamination, will ultimately determine whether a wound becomes infected. Infection in a wound can delay healing, contribute to significant morbidity, and even mortality, for the host person, and result in additional costs to the health care system29.





Case study


Harry Davies, 55, has had type 2 diabetes for 12 years. As part of his general diabetes management, Mr Davies regularly attends the foot clinic at his local hospital for inspection and care of his feet. Over the past three weeks, he has developed an area of ulceration on his left heel.


At his latest presentation to the clinic, the ulcer appears enlarged in size and the exudates from the wound are pus-like in nature. There is redness and some swelling around the wound and notable cellulitis to the foot and ankle. The area is warm to the touch yet Mr Davies makes no complaint of pain or discomfort. Swabs are taken for microscopy, culture and sensitivity, and the laboratory identifies a resistant Staphylococcus aureus. Mr Davies had previously been found to have methicillin-resistant Staphylococcus aureus (MRSA), located from a nasal swab taken as part of a routine screening program within the hospital. Systemically, Mr Davies has a low-grade pyrexia 37.2°C, and his blood glucose levels are less well controlled than normal. He feels tired and more lethargic than usual.


Mr Davies is admitted for antibiotic therapy and surgical debridement of the wound. As he has antibiotic-resistant bacteria, Mr Davies is placed into single-room isolation and staff members are advised to use contact precautions for his care.















WHAT IS THE PATHOPHYSIOLOGY?


There are several general factors that may increase an individual’s risk of wound infection6:



• Nature of the injury, for example, trauma involving dirt/debris;



• Reduced blood supply that reduces delivery of components of the immune system;



• Presence of devitalised/necrotic (dead) tissue;



• General health – presence of disease that affects immune response, malnourished, immunocompromised;



• Existing skin carriage of a potential pathogen; and



• Drugs that affect immune response (e.g., steroids or antibiotics) may affect bacterial balance.


People with diabetes have a four-fold higher incidence of peripheral vascular disease (PVD) than individuals without diabetes31. This contributes to foot ulceration with the subsequent impaired delivery of oxygen, nutrients and antibiotics that affect healing and the ability to combat infection. Poor glucose control predisposes to infection, in particular, with impaired phagocytosis and cell-mediated immunity function33. In addition, people with diabetes may have significant peripheral neuropathy, a major contributory factor to ulceration. The combination of repetitive stress, unrelieved pressure on the foot and minor trauma potentiate the development of foot ulcers31.


Once an area of ulceration has been established, the lack of skin integrity allows for initial colonisation with bacteria and infection may readily ensue. The spread of cellulitis is often indicative of bacterial infection and may be influenced by the nature of the causative organism. Staphylococcus aureus has many virulence factors facilitating its ability as a pathogen: one example is that it produces the enzyme hyaluronidase, which hydrolyses hyaluronic acid, enhancing spread through connective tissue2.


Sources of bacteria causing wound infection can be endogenous or exogenous. As all skin wounds are colonised with microorganisms, it is an area of controversy as to what extent the isolation of bacteria from ulcers is indicative of infection, and so clinical signs and symptoms are important in establishing the presence of infection and its severity34.


Infection can be associated with health care institutions and the term ‘nosocomial’ infection is used for infections not incubating or present on admission. Typically for bacterial infections, this means the infection is apparent after 48 hours in hospital10.


Increasingly, antibiotic resistant bacteria are a feature of infection associated with health care, although resistant bacteria can originate in the community. Methicillin-resistant Staphylococcus aureus (MRSA) is one such bacterium prevalent around the world. MRSA is an antibiotic resistant version of Staphylococcus aureus, bacteria that can form part of the normal commensal flora of one-third of people35. Staphylococcus aureus can cause a range of infections from boils and abscesses to wound infection, pneumonia, and septicaemia. MRSA shares the same characteristics as Staphylococcus but is resistant to beta-lactam antibiotics, such as methicillin (which is no longer in use,) and flucloxacillin36. A range of factors has contributed to the emergence of resistant bacteria. Widespread use of broad-spectrum antibiotics, advances in health care that allow for increasingly complex and high-risk procedures, use of indwelling devices, hospitalisation of immunosuppressed patients, and sub-optimal compliance in infection-control practices are considered to be significant factors in the development of antibiotic resistant strains of bacteria37. Colonisation with MRSA can occur in the anterior nares and skin sites, including the groin, axilla and mucous membranes, notably the throat. MRSA can spread endogenously or via cross infection by direct contact35.









WHAT ARE THE CLINICAL MANIFESTATIONS?


When infection occurs in a wound, such as a diabetic foot ulcer, the underlying pathophysiological processes manifest themselves with a range of signs and symptoms that can be assessed clinically. Tissue injury, including invasion by microorganisms, results in an inflammation response, which has two major components38:



1. Vasodilatation and increased capillary permeability; and



2. Infiltration of leucocytes in response to local generation of chemotactic factors.


Several immune mediators contribute to vasodilation and increased vasopermeability, including histamine, leukotrienes and prostaglandins. This increased vasodilation and subsequent fluid infiltration gives rise to the four cardinal signs of inflammation – heat, redness, swelling and pain39. Vasodilation of the venuoles with constriction of the arterial bed results in engorging of the vascular network, which gives rise to the redness and localised increase in temperature. Concurrent increased capillary permeability facilitates an influx of cells and fluid, which accumulate as exudates. If these exudates collect in the tissues, they may manifest as oedema. Increasing tissue pressure, as fluid exudates accumulate, can pressurise nerve endings resulting in pain. The direct effects of some inflammatory mediators can also induce pain at the site of injury40. The neuropathy typical in diabetes can mask the sensation of pain. The infiltration of the tissues during inflammation includes accumulation of neutrophils at the site of injury. These phagocytose bacteria/other debris and this can result in neutrophil death and release of lysosomal enzymes. This results in tissue damage, liquefaction necrosis and accumulation of tissue debris, dead and dying neutrophils, which collectively are referred to as pus (purulent exudate). The presence of pus as an exudate can be associated with certain strongly chemotactic bacteria, such as Staphylococcus species. In addition, the potential of such bacteria to release exotoxins can further contribute to tissue damage, cell death and pus formation41. Redness surrounding an ulcer site can also be due to cellulitis. Cellulitis symptoms that include redness or erythema, warmth, pain and swelling is usually secondary to an ulcer formation42. In addition to effects on the immune response, normal wound healing processes are impaired in diabetics. Hyperglycaemia is a catabolic state with a resultant negative nitrogen balance, leading to protein breakdown that impairs wound healing43. Furthermore, diabetics may have decreased levels of growth factors, such as platelet-derived growth factor (PGDF), which are important in normal wound healing processes.


Mr Davies showed some of the classical signs of infection, with pus coming from the wound, and cellulitis, with redness, swelling and heat around the wound site. However due to the presence of neuropathy, the associated sign of pain or discomfort at the site of infection is masked. While wound infection is localised, systemic signs may also be present, including pyrexia and general feelings of tiredness or lethargy4.









WHAT SHOULD YOU BE LOOKING AT IN THE LABORATORY TESTS?


A wound swab would be a typical test undertaken in instances of suspected or actual wound infection. The quality of the specimen is vital in achieving useful information and a specimen of pus or tissue (when possible) may yield more accurate findings28. With ulcers, specimens that are taken from the base of the ulcer, or contain purulent exudate, will be the most useful in guiding appropriate antibiotic therapy33. The standard microbiology request is for microscopy culture and sensitivity (MCS). Typical results for this case study are presented in Figure 2.2.
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FIGURE 2.2 Laboratory findings




In diabetic foot infection, the most common organisms cultured are aerobic Gram-positive cocci, including Staphylococcus aureus, coagulase-negative Staphylococci and Streptococci. In addition, aerobic Gram-negative species including Eschericia coli and other enterobacteriaceae species are found. While the results from a wound swab are important in guiding therapeutic options, the clinical presentation must also be taken into consideration because chronic wounds can be colonised with bacteria, but these may not be significant clinically6.


Alert-based organism surveillance is a minimum standard to observe for antimicrobial-resistant organisms within the laboratory and infection-control services44. This system ensures that when resistant organisms are identified from specimens in the laboratory, systems of notification to infection-control teams or ward staff are initiated so that appropriate actions can be taken. In addition, screening programs for MRSA are adopted by many health care organisations. Screening may target inter-hospital transfers, new admissions or specialist high-risk wards and areas, such as intensive care units, transplant units or cardiothoracic units. The specimens taken for screening vary, but suggested sites include the nose, perineum or groin, throat, wounds and manipulated sites (e.g., venous access sites)44. Screening for resistant organisms, including MRSA, allows for early detection and the implementation of infection control measures. These measures may include the use of single-room isolation, strict attention to hand hygiene and the use of contact precautions.


Blood tests for white cell count (WCC) and erythrocyte sedimentation rate (ESR) also provide clinical information regarding the patient’s infectious status. A differential WCC identifies the numbers of each type of white blood cell. Raised neutrophil and monocyte counts are indicative of infection, and lymphocytes can be raised in the convalescent phase of bacterial infection. The ESR is a measure of the time taken for red blood cells to settle within a blood sample. During inflammation and infection, the presence of immune system proteins (acute-phase reactants), increase the time taken for the red blood cells to settle. ESR is presented as a rate of millimetres per hour, and rates of >20 mm/h are indicative of infection45.









WHAT IS THE TREATMENT?


The over-riding aim in managing an infected wound is to address the ‘host-bacterial balance’46. This can include debridement of the wound and controlling the bacterial load and inflammation. Surgical debridement may be considered in infected wounds, especially when there are large amounts of devitalised tissue. The principle of debridement is to remove necrotic and infected tissue to leave a clean open wound with a reduced bacterial load, promoting an environment within the wound conducive to healing33. The use of topical enzyme treatments, moisture-retentive dressings and vacuum therapy are alternatives to surgical debridement46.


In some cases, contributory factors predisposing to infection can be eliminated or modified. In this case study, good foot care can prevent the initial development of further ulceration, which may progress and contribute to subsequent infection. Ischaemia may be alleviated by vascular surgery improving blood flow, tissue perfusion, and the delivery of antibiotics and nutrients for wound healing33.


More novel therapies include the use of hyperbaric oxygen therapy and the use of engineered skin substitutes. Hyperbaric oxygen therapy increases tissue oxygen levels, promoting collagen synthesis, it encourages leucocyte killing of bacteria, and the high levels of oxygen are toxic to anaerobic bacteria33. Skin substitutes vary in their composition but are essentially an engineered matrix containing various factors to promote wound healing (e.g., fibroblasts, growth factors). When used in conjunction with more established therapies (debridement, dressing protocols and treatment of infection), skin substitutes are proving to be beneficial in the management of diabetic foot ulcers33. Additional therapeutic considerations to facilitate healing include choice of dressing products and dressing technique. Attention to nutritional requirements promoting good nutrition is a further factor significant in wound healing41.









APPLIED PHARMACOLOGY


Antibiotics first became commonplace within health care in the 1940s. As bacteria have a prokaryotic cell structure, which differs from human cell structure, antibiotics are selective in their toxicity, targeting the bacteria rather than host cells. There are several modes of action for antibiotics and these are broadly grouped as those which: 1) inhibit bacterial cell wall synthesis; 2) inhibit protein synthesis; 3) inhibit nucleic acid; 4) disrupt metabolic pathways; and 5) alter cell membranes2.


Methicillin-resistant Staphylococcus aureus is resistant to many of the common antibiotics used to treat infection with Gram-positive bacteria44. This restricts the antibiotics available for use in instances of MRSA infection. Vancomycin, derived from Streptomyces orientalis, is the antibiotic of choice for MRSA infection2. Vancomycin is a tricyclic glycopeptide antibiotic, which inhibits peptidoglycan formation and therefore disrupts the formation of the cell wall in Gram-positive bacteria47. Some species of enterococci bacteria have acquired resistance to vancomycin, which threatens the usefulness of vancomycin in the future48.


Enterococci have the ability to transfer their resistance to other bacteria, including MRSA. The first incidence of vancomycin-resistant Staphylococcus aureus was reported in the USA in 200235,49.









NURSING IMPLICATIONS


General considerations when caring for patients with an infection include monitoring vital signs, management of pyrexia as appropriate, ensuring the maintenance of adequate hydration, and maximising patient comfort50. Promoting rest reduces metabolic demands and enables body resources and energy to be used for the increased immune response and wound healing. Particular attention to the patient’s nutritional requirements, including carbohydrates for energy, proteins and some trace nutrients (vitamin C and zinc), is required for wound healing50. Administration of antibiotic therapy must follow required local policies and guidelines.


Although prevalent in bacteria, resistance to pharmacological agents has been observed in all categories of microorganisms51. Sometimes referred to as ‘superbugs’, resistant microorganisms pose a challenge within health care by reducing the therapeutic options available for treatment. In addition, infection caused by resistant organisms generates significant costs to the patient and to the health care system, in terms of increased length of stay, expensive and often toxic drug alternatives, and the associated issues for patients, including loss of earnings.


Various means are used to control the spread of antimicrobial-resistant microorganisms. Screening for resistant organisms may form part of a health care institution’s program for infection control. This approach allows for prompt and ongoing identification of patients who are either infected or colonised with MRSA, and care can be aimed at minimising spread of the resistant bacteria within the organisation. Isolation in a single room with additional precautions is an approach that alerts health care staff to take the additional precautions required to minimise spread by direct contact, the mode of transmission for MRSA. When isolation methods are used, the psychosocial well-being of the patient must be considered at all times by maintaining effective staff–patient communication and interaction with the patient52.


The literature has already noted the next stages in the evolution of MRSA. Heterogenous vancomycin intermediate sensitive Staphylococcus aureus (hVISA) is MRSA with reduced susceptibility to vancomycin48; and vancomycin-resistant Staphylococcus aureus (VRSA)53 have been reported. These findings limit the treatment choices even further and rely on expensive drugs for which resistance is already documented.





LEARNING EXERCISES






1. Outline the main features of bacteria.



2. Describe factors that may contribute to the development of bacterial infection.



3. Discuss the significance of antimicrobial-resistant microorganisms.



4. Describe some of the nursing considerations in caring for patients with infections.








Infection is a complex interaction between host and microorganism-based factors. Emphasis must always be placed on preventing infection. In this case study, when applied to diabetic foot infection, the identification of, and, where possible, modification of predisposing risk factors (including neuropathy and ischaemia) is also required. The promotion of skin integrity with well-fitting shoes, good foot care and maintenance of a nutritious diet and good glycaemic control are also beneficial.


When infection does occur, there are two facets to management: the treatment of the infection in the individual; and the prevention of potential spread of the infection. Treatment of the individual is aided by accurate diagnosis. As many bacteria are common in the environment, and many are natural commensals for humans, the microbiological reports on specimens must be taken into consideration with the clinical picture, and the signs and symptoms of the patient, bearing in mind that, as in this case study, the neuropathy experienced by many diabetics may mask signs of infection. Preventing the spread of infection requires a range of practices, including hand hygiene, appropriate use of personal protective equipment, such as gloves, and when necessary, patient isolation.












FUNGI (MYCOSES)


Fungi are organisms generally categorised into two major groups – yeasts and moulds. Only about 50 of these cause diseases in humans1,2. While fungi vary in morphology or appearance, the cell is surrounded by a cell wall and possesses a nucleus and nuclear membrane. However, they differ from plants in that fungi contain no chlorophyll and, therefore, do not engage in photosynthesis. Fungi are considered more resilient than bacteria1,2. Fungal infections are generally opportunistic and seen as an annoyance and not life-threatening, except in individuals with severely compromised immune systems1.


Yeasts are the more problematic for humans. They are larger than bacteria, unicellular and spherical or ovoid in shape, and contain subcellular organelles. Reproduction is mainly asexual via ‘budding’. A small eruption or growth appears on the parent cell that gradually enlarges and then separates, forming a new daughter cell. The daughter cell can separate entirely or help form a chain of yeast cells1,2. Pathogenic strains can exhibit ‘dimorphism’ or the ability to grow in two different forms.


Classification of fungal disease is according to primary sites of infection – superficial mycoses (outer layers of skin and hair); cutaneous mycoses (epidermis and invasive nail and hair diseases); subcutaneous mycoses (dermis, subcutaneous tissue, muscle and fascia); and systemic (often originating in the lung but which spreads to many organ systems)1,2,27.


Moulds exhibit different structure and some produce chemicals with antibacterial qualities (e.g., penicillin). Moulds are generally not a problem for humans1.






CANDIDIASIS: WHAT DOES IT MEAN?


Candidiasis or ‘thrush’ is an infection most commonly caused by the yeast Candida albicans54. Candida is a normal commensal organism of the body, but when the normal body environment is altered, or when the immune system is compromised, it can present as a mild to severe opportunistic infection2,54-58.





Case study


Sara Jameson, 19, presents to the Family Planning Clinic for a routine Pap smear. Sara complains that she has been experiencing a thick, white vaginal discharge, extreme irritation (pruritis) in the vulvovaginal region, some burning on micturition, and increasing discomfort during sexual intercourse. She has been taking the oral contraceptive pill for the past six weeks since becoming sexually active with her regular boyfriend. Apart from being ‘stressed’ about her upcoming university exams, and having had a recent upper respiratory tract infection for which she received the oral antibiotic therapy (amoxycillin), Sara is well and usually leads an active and healthy life.












WHAT IS THE PATHOPHYSIOLOGY?


Candidiasis is typical of opportunistic yeast infections and occurs when the normal body mechanisms keeping these yeasts in control either breakdown or are compromised, allowing the organism to penetrate, colonise and reproduce in the host2,27. As part of the normal flora of the body, Candida is normally held in check by an intact skin or mucous membrane barrier, the high turnover of skin and mucous membrane cells, competing normal flora, and a competent immune system1,2,54.


Skin infections are more commonly seen in moist, warm environments, such as skin folds, groin or axillae1. Potential vaginal infections are usually controlled by the variety and competition of normal vaginal flora54. The most significant factor inhibiting yeast infections in the vaginal region is the lactic acid produced by the lactobacillus that helps maintain the vaginal pH at less than 4.554. This acidic environment discourages the growth of opportunistic microorganisms, such as Candida albicans.


Changes to the environment and the subsequent proliferation of yeast (fungal) cells may result from factors including a depressed or immature immune system, pregnancy, use of oral contraceptives, prolonged use of antibiotic therapy or topical or systemic steroids, and the concurrent presence of diabetes mellitus1,2,27,55,56.


Individuals with severely compromised or immature immune systems become vulnerable for the development of mucocutaneous and systemic infections. Systemic infections (e.g., candidaemia) are often associated with severe pre-existing conditions, such as cancer or leukaemia, or when therapy compromises the immune system, such as in transplant recipients55. Invasive procedures that provide an additional portal of entry, for example, intravenous/total parenteral nutrition (IV/TPN) therapy, continuous ambulatory peritoneal dialysis (CAPD), can predispose to systemic infections1.


Transmission is normally by direct contact with the fungi/spores or via inhalation1. Vaginal candidiasis is not classified as a sexually transmitted disease, but can be transmitted sexually by an affected partner to the other partner54.









WHAT ARE THE CLINICAL MANIFESTATIONS?


Vaginal candidiasis is experienced by nearly 75% of adolescent females and women54,55,58. The common symptoms are vulval and vaginal pruritis, accompanied by a thick, white (‘cottage cheese-like’) vaginal discharge54,55,57. There is often associated pain or burning sensation when urinating and there may be discomfort during sexual intercourse, due to the excoriated and inflamed vagina and vulval regions54,55. Males who contract the infection may complain of irritation around the glans penis54.









WHAT SHOULD YOU BE LOOKING AT IN THE LABORATORY TESTS?


The clinical manifestations are usually sufficiently indicative of a candidiasis infection. Diagnostic tests may include vaginal examination where the discharge is usually seen as white plaques covering the vaginal walls and cervix54. Vaginal pH using litmus paper testing will typically be less than 4.5 (normal is 3.5–4.5)41,55,58. A wet mount slide, using the scrapings from the vaginal wall, may demonstrate the presence of yeast filaments or spores41,54. If the wet mount technique is negative, then a culture may be necessary for a definitive diagnosis41. Careful collection and processing of specimens is necessary to avoid contamination and falsely attributed cultured growths.









WHAT IS THE TREATMENT?


Antifungal agents are normally prescribed either in oral (e.g., fluconazole) or topical (e.g., nystatin cream or vaginal suppository) preparations. The creams and suppositories are generally available as over-the-counter preparations. These agents interfere with the cellular membranes of the yeasts inhibiting further reproduction55.


Other treatment is palliative to relieve symptoms and reduce the risk of transference. Attention to general hygiene is important with careful hand washing to prevent transfer of the infection to other areas of the body. The use of warm sodium bicarbonate bathing may alleviate discomfort and also raise the vaginal pH. Avoidance of perfumed soaps and bath products is recommended as these may exacerbate the irritation54. Loose clothing and cotton underwear is helpful in minimising further irritation of excoriated and irritated areas in the vulval region54. No specific dietary regime but use of acidophilus yoghurt may be helpful55. Although not classified as a sexually transmitted disease, the contact between partners during intercourse will provide a vector for re-infection and the partner will also need treatment to reduce the potential for re-infection1.









NURSING IMPLICATIONS


Among the important issues for nurses is the provision of health care education orientated at prevention and the correct use of treatment regimes. Advice relating to personal hygiene and maintenance of general good health is also important. Sensitivity needs to be applied when providing advice, particularly in relation to personal hygiene, because individuals may easily take offence where personal hygiene is not a contributing factor. The literature varies in its reporting of recurrence (more than four episodes)54,58 but are universal in recommending that underlying causes, such as immunodeficiency, diabetes and repeated antibiotic use, may be precipitating factors. These should be explored as part of general health assessment in situations of recurrence55.





LEARNING EXERCISES






1. Outline the circumstances and describe the pathophysiology associated with a vaginal fungal infection.



2. Describe the preventive measures that could be taken to reduce the potential for the development or recurrence of a vaginal fungal infection.



3. Discuss the professional advice you would give Sara relating to symptom relief and correct administration of vaginal suppository treatment.





In this case study, Sara presents as a fairly typical example of a single-event vaginal yeast infection. Her symptoms are classical and she conforms to the general demographic profile of young adult women who are normally fit and well with no other major illnesses. Compliance with prescribed medication, good general hygiene and the use of palliation to address discomforting symptoms are important health education issues. To prevent potential infection of her partner, or reinfection of herself, the use of condoms and partner treatment compliance during the treatment phase is essential.












PARASITES


Parasites are organisms that derive their source of nutrients from another organism usually referred to as the host1,27. They may live on the surface of the host or other organisms (ectoparasites) or within the host (endoparasites)16,27. Transmission commonly occurs through two ways: injection; or accidental ingestion1,5. Many parasites are capable of forming cysts that form a protective barrier and enable the parasites to survive in adverse environmental conditions and resist destruction1,5,27. Parasites often require a mechanical or biological vector for transmission, such as mosquitoes and malaria1,15,27. Reproduction is usually asexual (binary fission) although some species are capable of sexual reproduction (e.g., Cryptosporidium)1. Parasitic infections are a problem worldwide although their severity in Australia is not considered as significant as in developing countries1. Populations in Australia most affected by parasites tend to be vulnerable due to their lifestyle and lack of resources (e.g., Aborigines) or immunocompromised (e.g., AIDS patients)1,27. There are three major categories of parasites: protozoa; helminths; and arthropods1,2,27.


Protozoa are mostly free-living unicellular organisms. The main groups and their prominent disease conditions are amoebae (amoebic dysentery), flagellates (giardiasis), ciliates (balantidial dysentery), and sporozoa (malaria and toxoplasmosis)1,27. Helminths are commonly referred to as worms. Generally, helminths are larger organisms but may be quite small during developmental stages1,2,27. One of the major groups affecting humans is the flatworm, which include tapeworms (Cestoda). Tapeworms can affect humans in their adult form, or in some diseases more severely, when acquired in their larval stage (e.g., hydatid disease). Flukes (Trematoda or Dignea) either penetrate the skin or are ingested. The most significant are the blood flukes or schistosomes, causing schistosomiasis. The other major worm group is the nematodes or roundworms, causing roundworm, hookworm or threadworm infestations1,5.


Arthropods are insects that form an ectoparasitic relationship with humans and thus a vector for transmission of pathogens, ranging from viruses, bacteria, rickettsias, protozoa and worms. The most common are mosquitoes, ticks, lice, fleas and mites. These insects gain nutrients from human blood and use the same medium to transmit pathogens1,5.





Case study


Mrs Gwen Thomas, 80, is a resident in a private nursing home. She has complained of an itchy rash on her hands and forearms for several weeks and was diagnosed with eczema. The skin condition has been unresponsive to traditional eczema treatment. Recently, fellow residents (in the same room) and several of the nursing assistants, who have provided care for Mrs Thomas, are complaining of similar symptoms. Senior nursing staff suspect an outbreak of scabies.









SCABIES: WHAT DOES IT MEAN?


Scabies is a skin infection caused by the mite Sarcoptes scabiei59.









WHAT IS THE PATHOPHYSIOLOGY?


Scabies is a condition caused by the ectoparasite Sarcoptes scabiei, also known as the itch mite and related to the mite causing mange in animals. These are very small and not visible to the naked eye, being less than 0.5 mm in length59,60. The adult female is larger than the male and following fertilisation, the mites burrow into the upper layers of the epidermis laying thirty to forty eggs that hatch within 3 to 5 days. The larvae excavate and create new burrows and reach maturity in approximately 4 days where the cycle is repeated60-62. Scabies is normally transmitted by direct personal contact with the infected person or their clothing or bedding60-62.









WHAT ARE THE CLINICAL MANIFESTATIONS?


The most significant aspect of presentation is acute pruritis60-62. The site of the intense itchiness is dependent on the site of infestation. Commonly, these are the interdigital folds of the skin but may also appear in the groin, elbows, umbilicus, axillae, behind the knee, and under the breasts60. Burrows appear as thread-like lines with a vesicle at one end and are often hard to see because of the associated skin disease60,61. Excoriation and inflammation around the site of the burrow is a feature and often scabies is misdiagnosed as dermatitis or eczema. The dermatitis reaction (papules, vesicles and nodules,) is usually due to a delayed hypersensitivity reaction60. A form of scabies infection with generalised scaling and crusting of the skin is known as Norwegian scabies, and is usually seen in the immunodeficient, such as AIDS patients or the elderly60,63. As these patients usually carry a significant mite load, the condition is extremely contagious.


Spread usually occurs due to contact or scratching and this may also predispose to bacterial secondary infections as a breach in the normal skin defence mechanism occurs60. The mites are transferred to others by direct contact or through contact with objects or articles including bedding or clothing (i.e., fomites) that may be temporarily housing the mites. The infection may end spontaneously in a few months but chronic cases do exist.









WHAT SHOULD YOU BE LOOKING AT IN THE LABORATORY TESTS?


Definitive diagnosis is by skin scrapings of the infected areas. Although burrows may be seen these are often masked due to the surrounding inflammation. The skin scrapings are microscopically examined and the mites or their eggs are visible if the diagnosis is positive60,61.









WHAT IS THE TREATMENT?


The application of appropriate topical lotions (permethrin, malathion or maldison, benzyl benzoate, crotamiton, gamma benzene hexachloride and sulphur compounds), and the disinfection of bedding and clothing are the principal treatment agents. The treatment lotion should be applied to all skin surfaces from the top of the head to the soles of the feet and toes for 8 to 12 hours and then washed off. This one dose is usually sufficient, if prepared and administered correctly. The treatment may be repeated in a week if evidence of mites or eggs persists. The pruritic effect of the scabies may persist for several weeks and should be treated palliatively60-62. It is important that all those with close personal contact with the patient or their environment are also treated.









APPLIED PHARMACOLOGY


Permethrin cream is considered the most efficient of the scabicides. Aqueous solutions are less irritating to inflamed or excoriated skin than alcohol-based preparations. Gamma benzene hexachloride (Lindane) has been used selectively due to neurotoxic side effects and should not be used in children less than two years of age, or pregnant/lactating women. Crotamiton is suitable for children less than two months, but is less effective than permethrin or Lindane. Sulphur preparations are the least efficacious and have the disadvantage of requiring more than one treatment, an unpleasant smell and may stain clothing or bedding60,61.


In cases of highly resistant or Norwegian scabies, oral ivermectin 200 μg/kg body weight may be used in one dose or, if persistent, a second dose a week later.









NURSING IMPLICATIONS


The correct application and the prevention of further spread are of critical importance in the treatment of scabies. Prescribed lotions should be checked for currency and appropriately administered to the body with particular attention paid to interdigital and nail-bed areas61. Hands that are washed should have the lotion reapplied during the treatment phase. Following application, special care should be taken with children or cognitively impaired to avoid inadvertent ingestion with use of mittens in babies and infants recommended60,61.


Patients and carers need to be advised that the itchiness will most likely continue after treatment and is not an indication for repeat application. Appropriate staff should assess the need for a repeat application. Symptomatic relief can be assisted by the use of antihistamines, emolient creams or mild topical corticosteroid preparations60.


All individuals who have had contact with the patient or their direct carers (staff personnel and their families) together with their own bedding or clothing should undergo the treatment to reduce the spread. It is also important that the environment (including patient bedding and clothing) is thoroughly cleaned and disinfected to prevent re-infection and further transmission to others60,61.





LEARNING EXERCISES






1. Describe how you would suspect an outbreak of scabies.



2. Develop a nursing care plan to provide direct and appropriate care for the person with suspected or diagnosed scabies.



3. What advice would you give carers of a person diagnosed with scabies?





Scabies is one of the re-emergent conditions previously associated with poor personal and environmental conditions. The increase in the number of individuals with immunodeficiency due to physical conditions (e.g., HIV), or as a result of a longer lifespan. The frailties of old age have created a new situation for scabies infestations. In these circumstances, scabies infestations are usually more virulent and the mite load is significantly greater creating a more potent opportunity for transmission and contagion to others who come in contact with the infected individual or their fomites. As scabies is often not suspected, the skin conditions can often be misdiagnosed, as in this case study. Following diagnosis, it would be important for Mrs Thomas to receive the appropriate treatment lotion, disinfection of her fomites, and disinfection of the surrounding area in the nursing home. To prevent recurrence and further spread, all residents, visitors and staff (including their families who complain of skin irritation), and who may have had access to direct contact with Mrs Thomas, or her clothing and bedding, should also receive treatment.












CONCLUSION


During this chapter the concept of infection has been defined and the process of infection described. The importance of infection control and the use of standard and special precautions to prevent infection occurrence or transmission, have been presented as a precursor to subsequent discussion of the major infective agents. For each infective agent, a case history of a typical infection has been used to explore that agent’s unique pathophysiology, clinical presentation and related diagnostic testing. Relevant therapeutic interventions have been considered from the nurses’ perspective.
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