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We dedicate this edition to Shelly Hayden, our Elsevier editor who has been involved with the Wong textbooks for over 20 years. Shelly's daughter Courtney, who was 3 months old when Shelly started working on the Wong texts, is now 21 years old. Shelly has provided numerous photos of her children during her years with the list. You can see Shelly's children grow up over the many editions.


Shelly started her career as an Editorial Assistant in November 1993, supporting a four-person editorial team who worked closely with longtime Pediatrics Editor, Sally Schrefer, to shepherd the Wong titles through to publication. At that time, Donna Wong was still the lead author of Nursing Care of Infants and Children, Essentials of Pediatric Nursing, and Clinical Manual of Pediatric Nursing. Shelly was promoted to Developmental Editor and continued to work on the Wong books. She began working with Marilyn Hockenberry and David Wilson when they served as contributors/section editors for the Wong textbooks. When Sally Schrefer was made head of the Nursing department at Elsevier and Donna Wong retired, Shelly remained with the Wong books to ensure continuity. In 2004, Shelly Hayden was promoted to Managing Editor. She was fortunate to have been given oversight of the Pediatrics list, with Marilyn Hockenberry and David Wilson at the helm of the former Wong titles. Over the years, Shelly became a good friend—a true partner in every sense of the word.


Her contributions will be long recognized by students and members of the pediatric nursing community who have had a positive experience with the Wong textbooks. We thank her for the amazing journey and will forever be grateful for the commitment she has dedicated to pediatric nursing education.


Marilyn J. Hockenberry


David Wilson















Preface


With this tenth edition of Wong's Nursing Care of Infants and Children, we would like to take a moment to reflect on the legacy of this textbook. The first edition, published in 1979, was the first of its kind to integrate important principles from the biologic, physical, and behavioral sciences into a pediatric nursing textbook (Whaley & Wong, 1979). With the first edition, the principles and concepts of nursing practice were conceptualized to allow both beginning students and experienced nurses an opportunity to expand and refine nursing care; this proves true with this tenth edition.


The original authors, Lucille Whaley and Donna Wong, dedicated much of their lives to the advancement of pediatric nursing and to the textbooks that many still recognize as the “Whaley and Wong pediatric book.”


While turning the pages of the first edition, the paper now yellowed and marked with age, the 21st century changes in pediatric nursing become quickly evident. For example, Chapter 1 of the first edition provided no discussion of evidence-based practice or quality improvement; these concepts were not yet realized. In the first edition, there is no mention of the human genome project, human immunodeficiency virus, autism disorders, respiratory syncytial virus, acute respiratory distress syndrome, acute lung injury, and cystic-fibrosis related diabetes mellitus; they had yet to be discovered or named. The terminal illness unit in the first edition appropriately included the chapter on childhood cancer. In 1979, less than half of the children with cancer survived compared to the over 80% who are now cured today. Rheumatic fever, tuberculosis, asthma, scoliosis, croup, tonsillitis, childhood growth and development, and gastrointestinal disorders were discussed at length in the first edition. The first edition of this text is perhaps the first pediatric text to recognize the impact of illness and hospitalization on the child and her or his family. It was also first to introduce the concept of family-centered care in an era when the focus of care was centered on the diagnosis and treatment of the disease process. The heart disease chapter presented only a few cardiac diagnostic procedures or disease interventions as being effective in children. Therapies for control of convulsive disorders were limited, and organ transplantation for disorders of any kind was rarely mentioned. There is no discussion of long-term central venous access devices, peripherally inserted central catheters, pulse oximetry, gastrostomy devices, inhaled nitric oxide, exogenous surfactant administration, extracorporeal membrane oxygenation (ECMO), and human immunodeficiency virus infection. In the first edition, the section on childhood immunizations focused on diphtheria, tetanus, pertussis, measles, polio, and rubella, whereas the tenth edition includes these vaccines as well as those for hepatitis A and B; pneumococcal, meningococcal, papillomavirus, and haemophilus influenza B; influenza, rotavirus and varicella.


The first edition of the text included scant discussion of pain in neonates and children, because at that time, perhaps, there were few pharmacologic and nonpharmacologic interventions for infants and children. Childhood pain assessment and management was just beginning to emerge as an important concept in nursing, which contrasts against the current practice of focusing on holistic pain management for neonates and children in the 21st century.


While the differences in content between the first Nursing Care of Infants and Children textbook and this tenth edition are evident, the founding principles on which the first edition was established hold true today. This tenth edition continues to be about families with children, and it emphasizes the philosophy of family-centered care. This book has retained the theme that Donna Wong so passionately advocated: providing atraumatic care—care that minimizes the psychologic and physical stress that health promotion and illness can inflict. The first edition's preface stated, “This books truly embodies the concept of [family-centered] care.” We are proud to note that—ten editions later—this foundation remains true. Features such as Family-Centered Care, Community Focus, and Atraumatic Care boxes bring these philosophies to life throughout the text. The philosophy of delivering competent pediatric nursing care is addressed. We believe strongly that children and families need consistent caregivers. The establishment of the therapeutic relationship with the child and family is explored as the essential foundation for providing quality nursing care.


This tenth edition has been revised to keep pace with new innovations in pediatric nursing care. We feel a unique accountability and responsibility to continue to strive to provide students with the latest information they need to become competent critical thinkers and to attain the sensitivity necessary to become caring pediatric nurses. As editors for the Wong textbooks, we have developed an expert panel of more than 60 nurses and multidisciplinary specialists who assisted in reviewing, revising, rewriting, and authoring portions of the text on areas undergoing rapid and complex change, such as immunizations, genetics, high-risk newborn care, adolescent health issues, and numerous diseases. We have carefully preserved aspects of the book that have met with such universal acceptance—its state-of-the-art evidence-based information; strong, integrated focus on the family and community; logical and user-friendly organization; and easy reading style. We have placed additional emphasis on research with concise reviews of important evidence in new Research Focus boxes. This allows students to review new evidence on important topics in a concise way.


Throughout the chapters the reader will find quality patient outcomes that focus on serious health problems. Because nurses are the principal caregivers within health care institutions, quality patient outcomes are used as an assessment of the ability to provide excellence in patient care. Pathophysiology review figures throughout the text provide a concise evaluation of major health care diseases in children. With an understanding of the pathophysiologic process, the nurse is better prepared to develop evidence-based nursing interventions for patient care. In addition, more than 130 figures are color enhanced to focus on the importance on visual learning. This provides the visual learner with a tangible connection to the content of the text for application to clinical practice.


We have tried to meet the increasing demands of faculty and students to teach and to learn in an environment characterized by rapid change, enormous amounts of information, fewer traditional clinical facilities, and less time to teach. To help students quickly locate essential information, most of the features used in the previous edition have been retained. Significant revisions and additions to the Evidence-Based Practice boxes have been made using the PICOT approach and GRADE evidence quality assessment criteria. Nursing Care Plans include both NIC and NOC indicators. Most important, this text continues to encourage students to think critically.


This text serves as a reference manual for the practicing nurse. The latest recommendations have been included from authoritative organizations such as the American Academy of Pediatrics, Centers for Disease Control and Prevention, Agency for Healthcare Research and Quality, American Pain Society, American Nurses Association, and National Association of Pediatric Nurse Associates and Practitioners. To expand the universe of available information, websites and e-mail addresses have been included for hundreds of organizations and other educational resources.








Organization of the Book


The same general approach to the presentation of content has been preserved from previous editions, although much content has been added, condensed, and rearranged within this framework to improve flow, minimize duplication, and emphasize health care trends, such as home and community care. This edition has been revised and refined to minimize content duplication, resulting in 35 chapters. This book continues to be divided into two broad parts. The first part of the book, sometimes called the “age and stage” approach, considers infancy, childhood, and adolescence from a developmental context. It emphasizes the importance of the nurse's role in health promotion and maintenance and in considering the family as the focus of care. From a developmental perspective, the care of common health problems is presented, giving readers a sense of what normal problems can be expected in otherwise healthy children and demonstrating when during childhood these problems are most likely to occur. The second part of the book presents the more serious health problems not specific to any particular age group but that frequently require hospitalization or major medical and nursing interventions.


UNIT I (Chapters 1 to 3) provides an overview of the multitude of influences on a child who is developing as a member of a family unit and maturing within a culture, community, and society. Chapter 1 includes a discussion of morbidity and mortality in infancy and childhood and examines child health care from a historical perspective. Because unintentional injury is one of the leading causes of death in children, an overview of this topic is included. The chapter presents the nursing process, with emphasis on nursing diagnosis and outcomes and the importance of developing critical thinking skills. The critical components of evidence-based practice provide the template for exploring the latest pediatric nursing research or practice guideline throughout the entire book. Discussion of quality patient outcomes and their importance in evaluating the quality of nursing care has been added.


Chapter 2 provides the opportunity to expand the discussion of social, cultural, religious and family influences on child development and health promotion, including socioeconomic factors, customs, and health beliefs and practices. The content clearly describes the role of the nurse, with such content as guidelines for culturally sensitive interactions and a table discussing religious beliefs that affect nursing care. Family strengths and vulnerabilities are addressed, and current findings on adoption, divorce, single parenting, stepfamilies, and dual-earner families have been incorporated. The child in the context of family, culture, and community has been broadened. Chapter 3 has been revised by a leading genetics nursing expert, who focuses on heredity as it relates to health promotion and the influence of the Human Genome Project on future treatment strategies for inherited diseases. This chapter discusses inborn errors of metabolism often seen in the neonatal period.


UNIT II (Chapters 4 to 6) is concerned with the principles of critical nursing assessment by keeping pace with the newest evaluation strategies in nursing. Chapter 4 contains guidelines for communicating with children, adolescents, and their families; telephone triage; and a detailed description of a health assessment, including an extensive discussion of family assessment and nutritional assessment. This chapter provides a comprehensive approach to physical examination and developmental assessment, using the latest literature on temperature measurement and the latest growth charts on how to assess a child's body mass index (BMI).


An important feature in this edition is the chapter devoted to critical assessment and management of pain in children. Although the literature on pain assessment and management in children has grown considerably, this knowledge has not been widely applied in practice. Chapter 5 addresses this concern by presenting detailed pain assessment and management strategies, including discussion of common pain states in children. Chapter 6 is a newly developed chapter for the tenth edition that focuses on infection control and the various bacterial and viral infections encountered in childhood. In addition, it presents hospital-acquired infections, childhood communicable diseases, and childhood immunizations.


UNIT III (Chapters 7 to 9) stresses the importance of the neonatal period, the time of greatest risk to a child's survival, and discusses several health concerns encountered in the vulnerable first month of life. Chapter 7 has been updated and revised to include the latest information on the benefits of breastfeeding and dietary intake of vitamin D. Atraumatic care sections have been revised to include the latest evidence-based recommendations for pain management in newborns. This chapter also discusses the impact of prebiotics and probiotics on infant nutrition and well-being. The sections on infant safety, newborn circumcision, and circumcision analgesia have all been revised and updated. Newborn screening guidelines have also been extensively updated. The latest information on preparation for newborn home discharge, newborn skin care and bathing, and umbilical cord care is included. Chapter 8 has been revised and updated in the areas of birth trauma, newborn dermatologic problems, and hyperbilirubinemia, including the latest guidelines for the management of hyperbilirubinemia in late-preterm and term newborns and for follow up and management of hyperbilirubinemia in the breastfeeding pair. The chapter includes updated sections on care of the infant with cleft lip or palate and Pierre Robin sequence. Updated management protocols for neonatal hypoglycemia are also included. Atraumatic care of the newborn remains an important concept in these chapters. Evidence-based practice and critical thinking exercises have been updated as well. Chapter 9 includes an updated section on neurodevelopmental care of the preterm infant, with a section devoted to the care of the late-preterm infant. It features updated and revised sections on care of the preterm infant, including therapeutic positioning, preterm infant nutrition, revised guidelines for supplemental oxygen administration, noninvasive (gentle) mechanical ventilation, necrotizing enterocolitis, neonatal sepsis, discharge planning, retinopathy of prematurity, neonatal skin care guidelines, and neonatal/perinatal stroke. The most recent information regarding hypoxic ischemic reperfusion injury and therapeutic hypothermia are presented in this chapter. This chapter also contains information regarding maternal conditions that may adversely affect the fetus and newborn, including maternal viruses, maternal diabetes, fetal alcohol and tobacco exposure, and neonatal drug exposure.


UNITS IV through VII (Chapters 10 to 18) present the major developmental stages in childhood, expanded to provide a broader concept of the stages and the health problems most often associated with each age-group. Special emphasis is placed on the preventive aspects of care. The health promotion chapters follow a standard approach that is used consistently for each age-group.


The chapters on health problems primarily reflect more typical and age-related concerns. The information on many disorders has been revised to reflect recent changes. Examples include the latest information on food sensitivity, severe acute malnutrition, colic, failure to thrive, child passenger safety, pacifier use, thumb sucking, lead poisoning, wound healing, sexual abuse, attention deficit hyperactivity disorder, school-related violence, tobacco use, contraception, teenage pregnancy, substance abuse, adolescent suicide, and eating disorders such as anorexia nervosa and childhood obesity. This section presents the latest Dietary Reference Intake (DRI) guidelines, American Heart Association dietary guidelines for children, and updated USDA dietary intake guidelines for children (MyPlate), aimed at decreasing childhood obesity and cardiovascular disease. The sections on sudden infant death syndrome (SIDS) and ALTE (apparent life-threatening event) have been extensively updated to include the latest American Academy of Pediatrics considerations for recognized SIDS protective and risk factors. A common theme in these chapters is the recognition of the impact of accidental childhood injury on childhood morbidity and mortality and efforts for prevention of such injuries.


The chapters on adolescence include both the latest information on the management of childhood obesity and other eating disorders, and also recommendations for immunizations and preventive health screening in adolescents. Sections on male and female reproductive health conditions—including testicular cancer, endometriosis, and dysmenorrhea—have been extensively revised and updated. The chapter includes updates on the latest screening guidelines for adolescent hypertension and hyperlipidemia. The latest guidelines on diagnosis and treatment of HIV are presented in the chapter on adolescent health problems.


UNIT VIII (Chapters 19 to 21) deals with children who have the same developmental needs as growing children but who, because of congenital or acquired physical, cognitive, or sensory impairment, require alternative interventions to facilitate development. Chapter 19 reflects the latest trends in the care of families and children with chronic illness or disability, such as home care, normalizing children's lives, focusing on developmental needs, enabling and empowering families, and providing early intervention.


Extensive revisions have been made in Chapter 20 to reflect increased awareness of the need for quality nursing care at the end of life. This chapter highlights common fears experienced by the child and family and includes discussion of the nurse's reaction to caring for dying children. The content in Chapter 21 on cognitive, sensory, and communication impairment includes the latest information on cognitive impairment and learning disorders.


UNIT IX (Chapters 22 and 23) is concerned with the impact of hospitalization on the child and the family and presents a comprehensive overview of the stressors imposed by hospitalization and nursing interventions available to prevent or eliminate these stressors. Chapter 22 discusses the care of the hospitalized child and family with consideration for increasing care in ambulatory centers. Chapter 23 explores safe implementation of procedures in children, including emphasis on the use of therapeutic holding. This chapter also includes numerous Evidence-Based Practice boxes designed to provide rationales for the interventions discussed in the chapter. A major focus in this chapter is the evidence related to preparation of the child for procedures commonly performed by nurses. Recommendations for practice are based on the evidence and are concisely presented in Evidence-Based Practice boxes throughout the chapter.


UNITS X through XIV (Chapters 24 to 35) consider serious health problems of infants and children primarily from a biologic system orientation, which has the practical organizational value of permitting health care problems and nursing considerations to relate to specific pathophysiologic disturbances. Important additions and revisions include discussion of hepatitis, all blood disorders, influenza management recommendations, acute respiratory distress syndrome/acute lung injury (ARDS/ALI), respiratory syncytial virus (RSV), tuberculosis, the latest classification for asthma, effects of tobacco exposure, seizures, chemotherapy, AIDS, diabetes mellitus, and burns. The latest recommendations for the treatment of otitis media are included in this section. Chapter 24 has been extensively revised and reorganized from two chapters in the previous edition. The sections on burns and shock have been revised and updated. Chapter 34 features sections on considerations for the female athlete as well as sudden death in athletes and substance abuse by athletes. Updated sections also include trauma, injury prevention, and management of various sports injuries. Care and management of the child with a fracture has been updated, as have the sections on immobility, mobilization devices, cast care, and orthotics. Conditions such as arthritis and idiopathic scoliosis have been revised and updated. Chapter 35 includes updates on Guillain-Barré syndrome, cerebral palsy, infant botulism, and respiratory management of neuromuscular conditions such as spinal muscular atrophy and muscular dystrophy.














Unifying Principles


Several unifying principles have guided the organizational structure of this book since its inception. These principles continue to strengthen the book with each revision to maintain a consistent approach throughout each chapter.








The Family as the Unit of Care


The child is an essential member of the family unit. Nursing care is most effective when it is delivered with the belief that the family is the patient. This belief permeates the book. The family is seen as a myriad of structures; each has the potential to provide a caring, supportive environment in which the child can grow, mature, and maximize his or her human potential. In addition to family-centered care being integrated into every chapter, an entire chapter is devoted to understanding the family as the core focus in children's lives. Another chapter discusses the social, cultural, and religious influences on family beliefs. Separate sections in yet another chapter deal in depth with family communication and family assessment. The impact of illness, hospitalization, home care, and the death of a child are covered extensively in three additional chapters. The needs of the family are emphasized throughout the text under Nursing Care Management, with a separate section on family support. Numerous Family-Centered Care boxes are included to assist nurses in understanding and providing helpful information to families.














An Integrated Approach to Development


Children are not small adults but are special individuals with unique minds, bodies, and needs. No book on pediatric nursing is complete without extensive coverage of communication, nutrition, play, safety, dental care, sexuality, sleep, self-esteem, and of course, parenting. Nurses promote the healthy expression of development and need to understand how this is observed in children at different ages and stages. Effective parenting depends on the parents' knowledge of development, and it is often the nurse's responsibility to provide parents with a developmental awareness of their children's needs. For these reasons, coverage of the many dimensions of childhood are integrated within each developmental-stage chapter, rather than being presented in a separate chapter. Safety concerns, for instance, are very different for a toddler than for an adolescent. Sleep needs change with age, as do nutritional needs. As a result, the units on each stage of childhood contain complete information on all these subjects as they relate to the specific age. Using the integrated approach, students gain an appreciation for the unique characteristics and needs of children at every age and stage of development.














Focus on Wellness and Illness: Child, Family, and Community


In a pediatric nursing text, a focus on illness is expected. Children become ill, and nurses typically are involved in helping children get well. However, it is not sufficient to prepare students to care primarily for sick children. First, health is more than the absence of disease. Being healthy is being whole in mind, body, and spirit; therefore, the majority of the first half of the book is devoted to discussions that promote physical, psychosocial, mental, and spiritual wellness. Much emphasis is placed on anticipatory guidance of parents to prevent injury or illness in the child. Second, more than ever, health care is prevention focused. The objectives set forth in Healthy People 2020 clearly establish a health care agenda in which solutions to medical/social problems lie in preventive strategies. Competent nursing care flows from this knowledge and is enhanced by an awareness of childhood development, family dynamics, and communication skills.














Nursing Care


Although this text incorporates information from numerous disciplines (e.g, medicine, pathophysiology, pharmacology, nutrition, psychology, sociology), its primary purpose is to provide information on the nursing care of children and families. Discussions of all disorders conclude with a section on Nursing Care Management. Although many aspects of the nursing care of children and families have changed significantly over the last few decades, the focus must continue to be on the quality of care. For the quality of care to be maintained, pediatric nurses must be proactive in staying informed about the strength of evidence that supports specific nursing practices. The Nursing Care Management sections are designed to provide the latest evidence for the implementation of evidence-based nursing practice. In addition, all of the nursing care plans have been updated to current practices. Taken together, they provide coverage of nursing care for numerous diseases, disorders, conditions, and crises of childhood.


The purpose of the care plans, like every other feature of the book, is to teach and convey information. They include all current nursing diagnoses approved by NANDA that have a potential bearing on health problems. The care plans in the text can be individualized for use with a specific patient in a clinical setting, and as such, individualized nursing interventions should be integrated. For every diagnosis, expected patient outcomes and extensive possible nursing interventions with rationales are included. The care plans include subjective and objective data for the defining characteristics of each nursing diagnosis. NIC and NOC concepts for nursing interventions and expected outcomes are included.














Critical Role of Research and Evidence-Based Practice


This tenth edition is the product of an extensive review of the literature published since the book was last revised. In addition, a new feature, Research Focus boxes, has been added to provide the student with a concise discussion of the latest research on a given topic. So that information is accurate and current, most citations are less than 5 years old, and almost every chapter has entries within 1 year of publication. Examples of current cutting-edge information include recommendations from the American Academy of Pediatrics on immunizations and sleep position. The chapter on pain reflects the latest guidelines from the Agency for Healthcare Research and Quality (AHRQ), formerly known as the Agency for Health Care Policy and Research (AHCPR), and the American Pain Society. The discussions on skin care reflect the AHRQ's guidelines on pressure ulcers. The American Diabetes Association's classification of diabetes mellitus is included, as are the most recent treatment guidelines for asthma.


• • •


Just as children and their families bring with them a value system and unique background that affect their role within the health care system, so too must each nurse bring to each child and family an individual set of characteristics and values that will affect their relationship. Although we have attempted to present a total picture of the child in each age-group, both in wellness and in illness, no one child, family, or nurse will be found in this book. We hope that each page, chapter, and unit builds a foundation on which the nurse can begin to construct an ideal of comprehensive, atraumatic, and individualized nursing care for infants, children, adolescents, and their families.



























Special Features


Much effort has been directed toward making this book easy to teach from and, more importantly, easy to learn from. In this edition, the following features have been included to benefit educators, students, and practitioners.


[image: image] boxes emphasize the importance of providing competent care without creating undue physical and psychologic distress. Although many of the boxes provide suggestions for managing pain, atraumatic care also considers approaches to promote self-esteem and prevent embarrassment.


[image: image] boxes address issues that expand to the community, such as increasing immunization rates, preventing lead poisoning, or decreasing smoking among teens.


[image: image] boxes accentuate different treatment modalities for specific disorders.


[image: image] have been revised in this edition to describe brief scenarios of the child-family-nurse interaction that depict real-life clinical situations. From the synthesis of the topical content and a critical analysis of possible options, the reader chooses the best intervention and learns to make clinical judgments. A rationale is offered for the correct answer, and explanations are given for the incorrect options at the end of the chapter.


[image: image] boxes integrate concepts of culturally sensitive care throughout the text. Their emphasis is on the clinical application of the information, whether it focuses on toilet training or on male or female circumcision.


[image: image] highlight critical drug safety concerns for better therapeutic management.


[image: image] boxes enable the reader to quickly learn interventions for crisis situations.


[image: image] boxes have been completely revised in this edition to focus the reader's attention on application of both research and critical thought processes to support and guide the outcomes of nursing care and to provide measurable outcomes that nurses can use to validate their unique role in the health care system.


[image: image] boxes are new specialty boxes throughout the text outlining up-to-date procedures to show best practice and focus on applying evidence.


[image: image] boxes present issues of special significance to families who have a child with a particular disorder. This feature is another method of highlighting the needs or concerns of families that should be addressed when family-centered care is provided.


[image: image] call the reader's attention to considerations that if ignored could lead to a deteriorating or emergency situation. Key assessment data, risk factors, and danger signs are among the kinds of information included.


[image: image] boxes summarize important nursing interventions for a variety of situations and conditions.


[image: image] include nursing diagnoses, defining characteristics of the diagnoses, expected patient outcomes, and rationales for the included nursing interventions that may not be immediately evident to the student. The care plans include NIC and NOC concepts. All care plans include patient and family goals and the most recent NANDA nursing diagnoses.


[image: image] present handy information of a nonemergency nature that makes patients more comfortable and the nurse's job a little easier.


[image: image] have been revised in this edition to provide the student with a visual representation of the effects of the disease process on the child. These illustrations provide knowledge required for the nurse to implement appropriate evidence-based nursing interventions and provide independent as well as collaborative care with other health care professionals.


[image: image] are added throughout the text to provide a framework for measuring nursing care performance. Nursing-sensitive outcome measures are integrated into the outcome indicators used throughout the book.


[image: image] boxes review new evidence on important topics in a concise way.


Numerous pedagogic devices that enhance student learning have been retained from previous editions:




• APPENDIXES provide additional materials to assist with assessment, including family, developmental, growth, and laboratory evaluation. The translations of the Wong-Baker FACES Pain Rating Scale are found here as well.


• More than 100 COLOR PHOTOGRAPHS have been updated or added to this edition to reflect the latest in nursing care. Anatomic drawings are easy to follow, with color appropriately used to illustrate important aspects, such as saturated and desaturated blood. New figures reflecting a PATHOPHYSIOLOGY REVIEW of various disorders have been added throughout the book. As an example, the full-color heart illustrations in Chapter 34 clearly depict congenital cardiac defects and associated hemodynamic changes.


• A functional and attractive FULL-COLOR DESIGN visually enhances the organization of each chapter as well as the special features.


• An INDEX, detailed and cross-referenced, allows readers to quickly access discussions.


• KEY TERMS are highlighted throughout each chapter to reinforce student learning.


• MARGINAL NOTES call readers' attention to the various activities and exercises available on the Evolve website, to aid in their understanding of the material being presented.


• PRINTED ENDPAPERS on the inside back cover provide information nurses refer to often, such as vital signs and blood pressure measurements.


• Hundreds of TABLES and BOXES highlight key concepts and nursing interventions.


• EVOLVE RESOURCES at the beginning of each chapter indicate additional exercises and activities included on the Evolve website listed to provide further reinforcement to the student.

















Acknowledgments


This tenth edition of Wong's Nursing Care of Infants and Children brings with it new contributors to the book. To continue the Wong legacy of excellence in nursing education, we have joined together numerous contributors with diverse expert nursing backgrounds to continue the commitment to providing the latest state-of-the-art information on pediatric nursing practice. We are grateful to the many nursing faculty members, practitioners, and students who have offered their comments, recommendations, and suggestions. We are grateful to the many reviewers who brought constructive criticism, suggestions, and clinical expertise to this edition. We could not have completed the enormous task of updating and adding information without the dedication of these special people.


We are especially thankful to Patrick Barrera for his work on the book. His commitment to excellence has provided attention to detail that is essential to maintaining the text's uniqueness and quality. We would like to thank Scott Murray in the Health Sciences Library at Saint Francis Hospital, Tulsa, for his assistance in obtaining material. No book is ever a reality without the dedication and perseverance of the editorial staff. Although it is impossible to list every individual at Elsevier who has made exceptional efforts to produce this text, we are especially grateful to Shelly Hayden, whose commitment to pediatric nursing education over the years is reflective of an outstanding publisher. We appreciate her exceptional leadership skills and devotion to her authors. Special thanks also to Emily Vaughters, Hannah Corrier, and John Gabbert for their support and commitment to excellence.


Marilyn J. Hockenberry


David Wilson









Unit I


Children, Their Families, and the Nurse




Outline




Chapter 1: Perspectives of Pediatric Nursing


Chapter 2: Social, Cultural, Religious, and Family Influences on Child Health Promotion


Chapter 3: Hereditary Influences on Health Promotion of the Child and Family



















Chapter 1
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Health Care for Children


The major goal for pediatric nursing is to improve the quality of health care for children and their families. In 2011, almost 75 million children 0 to 17 years of age lived in the United States, comprising 24% of the population (America's Children in Brief, 2012). The health status of children in the United States has improved in a number of areas, including increased immunization rates for all children, decreased adolescent birth rate, and improved child health outcomes. The 2012 America's Children in Brief reveals that preterm births declined for the fourth straight year and that the adolescent birth rate declined. Average mathematics scores for 4th- and 8th-grade students increased, and the violent crime victimization rate among youth decreased. However, the percentage of children living in poverty increased, and the percentage of children with at least one parent employed full time year round decreased (America's Children in Brief, 2012).





[image: image] Research Focus


National Children's Study


The National Children's Study is the largest prospective, long-term study of children's health and development conducted in the United States. The study is designed to follow 100,000 children and their families from birth to age 21 years to understand the link between children's environments and their physical and emotional health and development (American Academy of Pediatrics, 2008). Researchers hoped that a study of this magnitude will provide information on innovative interventions for families, children, and health care providers to eradicate unhealthy diets, dental caries, and childhood obesity and to bring a significant reduction in violence, injury, substance abuse, and mental health disorders among the nation's children. This study supports the Healthy People 2020 primary goals to increase the quality and years of healthy life and eliminate health disparities related to race, ethnicity, and socioeconomic status (US Department of Health and Human Services, 2013a; 2013b).





Millions of children and their families have no health insurance, which results in a lack of access to care and health promotion services. In addition, disparities in pediatric health care are related to race, ethnicity, socioeconomic status, and geographic factors. Patterns of child health are shaped by medical progress and societal trends (Starmer, Duby, Slaw, et al, 2010). Shifts in population demographics, family structure, income, education levels, and cultural norms directly affect the health of children (Leslie, Slaw, Edwards, et al, 2010). The Healthy People 2020 Leading Health Indicators (Box 1-1) provide a framework for identifying essential components for child health promotion programs designed to prevent future health problems in our nation's children.





Box 1-1


Healthy People 2020





Goals







Increase quality and length of healthy life


Eliminate health disparities











Leading Health Indicators







Physical activity


Overweight and obesity


Tobacco use


Substance abuse


Responsible sexual behavior


Mental health


Injury and violence


Environmental quality


Immunization


Access to health care








From US Department of Health and Human Services: Healthy People 2020: understanding and improving health.











Health Promotion


Child health promotion provides opportunities to reduce differences in current health status among members of different groups and to ensure equal opportunities and resources to enable all children to achieve their fullest health potential. Bright Futures is a national health promotion initiative with a goal to improve the health of our nation's children (Bright Futures, 2013). Major themes of the Bright Futures guideline are promoting family support, child development, mental health, healthy nutrition that leads to healthy weight, physical activity, oral health, healthy sexual development and sexuality, safety and injury prevention, and the importance of community relationships and resources.* Throughout this book developmentally appropriate health promotion strategies are discussed. Key examples of child health promotion themes essential for all age groups include promoting development, nutrition, and oral health.











Development


Health promotion integrates surveillance of the physical, psychologic, and emotional changes that occur in human beings between birth and the end of adolescence. Developmental processes are unique to each stage of development, and continuous screening and assessment are essential for early intervention when problems are found. The most dramatic time of physical, motor, cognitive, emotional, and social development occurs during infancy. Interactions between the parent and infant are central to promoting optimal developmental outcomes and are a key component of infant assessment. During early childhood, early identification of developmental delays is critical for establishing early interventions. Anticipatory guidance strategies ensure that parents are aware of the specific developmental needs of each developmental stage. Ongoing surveillance during middle childhood provides opportunities to strengthen cognitive and emotional attributes, communication skills, self-esteem, and independence. Recognition that adolescents differ greatly in their physical, social, and emotional maturity is important for surveillance throughout this developmental period.














Nutrition


Nutrition is an essential component for healthy growth and development. Human milk is the preferred form of nutrition for all infants. Breastfeeding provides the infant with micronutrients, immunologic properties, and several enzymes that enhance digestion and absorption of these nutrients. A recent resurgence in breastfeeding has occurred due to the education of mothers and fathers regarding its benefits and increased social support.


Children establish lifelong eating habits during the first 3 years of life, and the nurse is instrumental in educating parents on the importance of nutrition. Most eating preferences and attitudes related to food are established by family influences and culture. During adolescence, parental influence diminishes and the adolescent makes food choices related to peer acceptability and sociability. Occasionally these choices are detrimental to adolescents with chronic illnesses like diabetes, obesity, chronic lung disease, hypertension, cardiovascular risk factors, and renal disease.


Families that struggle with lower incomes, homelessness, and migrant status generally lack the resources to provide their children with adequate food intake, nutritious foods such as fresh fruits and vegetables, and appropriate protein intake. The result is nutritional deficiencies with subsequent growth and developmental delays, depression, and behavior problems.














Oral Health


Oral health is an essential component of health promotion throughout infancy, childhood, and adolescence. Preventing dental caries and developing healthy oral hygiene habits must occur early in childhood. Dental caries is the single most common chronic disease of childhood (Cheng, Han, and Gansky, 2008). Nearly one in five children between the ages of 2 and 4 years has visible cavities (Kagihara, Niederhauser, and Stark, 2009). The most common form of early dental disease is early childhood caries, which may begin before the first birthday and progress to pain and infection within the first 2 years of life (Kagihara, Niederhauser, and Stark, 2009). Preschoolers of low-income families are twice as likely to develop tooth decay and only half as likely to visit the dentist as other children. Early childhood caries is a preventable disease, and nurses play an essential role in educating children and parents about practicing dental hygiene beginning with the first tooth eruption; drinking fluoridated water, including bottled water; and instituting early dental preventive care. Oral health care practices established during the early years of development prevent destructive periodontal disease and dental decay.




















Childhood Health Problems


Changes in modern society, including advancing medical knowledge and technology, the proliferation of information systems, economically troubled times, and various changes and disruptive influences on the family, are leading to significant medical problems that affect the health of children (Leslie, Slaw, Edwards, et al, 2010). The new morbidity, also known as pediatric social illness, refers to the behavior, social, and educational problems that children face. Problems that can negatively impact a child's development include poverty, violence, aggression, noncompliance, school failure, and adjustment to parental separation and divorce. In addition, mental health issues cause challenges in childhood and adolescence. Recent concern has focused on groups of children who are at highest risk, such as children born prematurely or with very low birth weight (VLBW) or low birth weight (LBW), children attending child care centers, children who live in poverty or are homeless, children of immigrant families, and children with chronic medical and psychiatric illness and disabilities. In addition, these children and their families face multiple barriers to adequate health, dental, and psychiatric care. A perspective of several health problems facing children and the major challenges for pediatric nurses is discussed below.








Obesity and Type 2 Diabetes


Childhood obesity is the most common nutritional problem among American children, is increasing in epidemic proportions, and is associated with type 2 diabetes (Giannini and Caprio, 2012). Obesity in children and adolescents is defined as a body mass index (BMI) at or greater than the 95th percentile for youth of the same age and gender. The National Health and Nutrition Examination Survey reported that the prevalence of overweight children doubled and the prevalence of overweight adolescents tripled between 1980 and 2000 (American Dietetic Association, 2008).


Advancements in entertainment and technology, such as television, computers, and video games, have contributed to the growing childhood obesity problem in the United States. In the National Longitudinal Study of Adolescent Health, screen times (TV, video, computer use) interact with genetic factors to influence BMI changes (Graff, North, Monda, et al, 2011). Lack of physical activity related to limited resources, unsafe environments, and inconvenient play and exercise facilities, combined with easy access to television and video games, increases the incidence of obesity among low-income, minority children. Overweight youth have increased risk for metabolic syndrome, a cluster of cardiovascular factors that include hypertension, altered glucose metabolism, dyslipidemia, and abdominal obesity) in the future (Weiss, Bremer and Lustig, 2013) (Fig. 1-1). The U.S. Department of Health and Human Services (2013) suggests that nurses focus on prevention strategies to reduce the incidence of overweight children from the current 20% in all ethnic groups to less than 6%.




[image: image]


FIG. 1-1 The American culture's intake of high-caloric, fatty foods contributes to obesity in children.




















Childhood Injuries


Injuries are the most common cause of death and disability to children in the United States (Centers for Disease Control and Prevention, 2013a) (Table 1-1). Mortality rates for suicide, poisoning, and falls rose substantially over the past decade. Suicide has surpassed motor vehicle accidents as the leading cause of injury mortality (Rockett, Regier, Kapusta, et al, 2012). Other unintentional injuries (head injuries, drowning, burns, and firearm accidents) take the lives of children every day. Implementing programs of accident prevention and health promotion could prevent many childhood injuries and fatalities.




TABLE 1-1


MORTALITY FROM LEADING TYPES OF UNINTENTIONAL INJURIES, UNITED STATES, 1997 (RATE PER 100,000 POPULATION IN EACH AGE-GROUP)










	 

	AGE (YEARS)






	TYPE OF ACCIDENT

	<1

	1-4

	5-14

	15-24










	Males






	All causes

	716.4

	31.2

	15.9

	108.8






	Unintentional injuries (all types)

	33.3

	10.5

	5.8

	48.1






	Motor vehicle

	2.8 (2)

	3.0 (2)

	3.0 (1)

	29.5 (1)






	Drowning

	1.1 (4)

	3.4 (1)

	0.9 (2)

	2.3 (3)






	Fires and burns

	0.5 (5)

	1.1 (3)

	0.5 (3)

	0.4 (5)






	Firearms

	—

	—

	—

	—






	Choking

	1.7 (3)

	0.5 (5)

	—

	—






	Falls

	—

	—

	—

	0.9 (4)






	Mechanical suffocation

	25.0 (1)

	0.6 (4)

	0.2 (4)

	—






	Poisoning

	—

	—

	0.1 (5)

	11.2 (2)






	All other unintentional injuries

	4.6

	1.9

	1.0

	3.8






	Accidents as a percent of all deaths

	4.6%

	33.7%

	36.5%

	44.2%






	Females






	All causes

	591.7

	24.7

	12.0

	39.2






	Unintentional injuries (all types)

	28.0

	6.9

	3.4

	16.6






	Motor vehicle

	2.0 (2)

	2.4 (1)

	2.0 (1)

	11.7 (1)






	Drowning

	0.9 (4)

	1.8 (2)

	0.4 (2)

	0.3 (3)






	Fires and burns

	0.4 (5)

	0.9 (3)

	0.4 (2)

	0.3 (3)






	Firearms

	—

	—

	—

	—






	Choking

	1.1 (3)

	0.3 (4)

	—

	—






	Falls

	—

	—

	—

	0.2 (5)






	Mechanical suffocation

	21.4 (1)

	0.3 (4)

	0.1 (4)

	—






	Poisoning

	—

	—

	0.1 (4)

	3.4 (2)






	All other unintentional injuries

	2.1

	1.1

	0.4

	0.8






	Accidents as a percent of all deaths

	4.7%

	27.9%

	28.3%

	42.3%
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Adapted from National Safety Council: Injury facts, 2012 Edition, Itaska, IL, 2012 Author. Data from National Center for Health Statistics and US Census Bureau.





The type of injury and the circumstances surrounding it are closely related to normal growth and development (Box 1-2). As children develop, their innate curiosity compels them to investigate the environment and to mimic the behavior of others. This is essential to acquire competency as an adult, but it can also predispose children to numerous hazards.





Box 1-2   Childhood Injuries


Risk Factors







• Sex—Preponderance of males; difference mainly the result of behavioral characteristics, especially aggression


• Temperament—Children with difficult temperament profile, especially persistence, high activity level, and negative reactions to new situations


• Stress—Predisposes children to increased risk taking and self-destructive behavior; general lack of self-protection


• Alcohol and drug use—Associated with higher incidence of motor vehicle injuries, drownings, homicides, and suicides


• History of previous injury—Associated with increased likelihood of another injury, especially if initial injury required hospitalization


• Developmental characteristics




• Mismatch between child's developmental level and skill required for activity (e.g., all-terrain vehicles)


• Natural curiosity to explore environment


• Desire to assert self and challenge rules


• In older child, desire for peer approval and acceptance





• Cognitive characteristics (age specific)




• Infant—Sensorimotor: explores environment through taste and touch


• Young child—Object permanence: actively searches for attractive object; cause and effect: lacks awareness of consequential dangers; transductive reasoning: may fail to learn from experiences (e.g., perceives falling from a step as a different type of danger from climbing a tree); magical and egocentric thinking: is unable to comprehend danger to self or others


• School-age child—Transitional cognitive processes: is unable to fully comprehend causal relationships; attempts dangerous acts without detailed planning regarding consequences


• Adolescent—Formal operations: is preoccupied with abstract thinking and loses sight of reality; may lead to feeling of invulnerability





• Anatomic characteristics (especially in young children)




• Large head—Predisposes to cranial injury


• Large spleen and liver with wide costal arch—Predisposes to direct trauma to these organs


• Small and light body—May be thrown easily, especially inside a moving vehicle





• Other factors—Poverty, family stress (e.g., maternal illness, recent environmental change), substandard alternative child care, young maternal age, low maternal education, multiple siblings








The child's developmental stage partially determines the types of injuries that are most likely to occur at a specific age and helps provide clues to preventive measures. For example, small infants are helpless in any environment. When they begin to roll over or propel themselves, they can fall from unprotected surfaces. The crawling infant, who has a natural tendency to place objects in the mouth, is at risk for aspiration or poisoning. The mobile toddler, with the instinct to explore and investigate and the ability to run and climb, may experience falls, burns, and collisions with objects. As children grow older, their absorption with play makes them oblivious to environmental hazards such as street traffic or water. The need to conform and gain acceptance compels older children and adolescents to accept challenges and dares. Although the rate of injuries is high in children less than 9 years of age, most fatal injuries occur in later childhood and adolescence.


The pattern of deaths caused by unintentional injuries, especially from motor vehicle accidents (MVAs), drowning, and burns, is remarkably consistent in most Western societies. The leading causes of death from injuries for each age-group according to sex are presented in Table 1-1. The majority of deaths from injuries occur in boys. It is important to note that accidents continue to account for more than three times as many teen deaths as any other cause (Annie E Casey Foundation, 2012). Fortunately, prevention strategies such as the use of car restraints, bicycle helmets, and smoke detectors have significantly decreased fatalities for children. Nevertheless, the overwhelming causes of death in children are MVAs, including occupant, pedestrian, bicycle, and motorcycle deaths; these account for more than half of all injury deaths (Centers for Disease Control and Prevention, 2013a) (Fig. 1-2).
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FIG. 1-2 Motor vehicle injuries are the leading cause of death in children older than 1 year of age. The majority of fatalities involve occupants who are unrestrained.








Pedestrian accidents involving children account for significant numbers of motor vehicle–related deaths. Most of these accidents occur at midblock, at intersections, in driveways, and in parking lots. Driveway injuries typically involve small children and large vehicles backing up.


Bicycle-associated injuries also cause a number of childhood deaths. Children ages 5 to 9 years are at greatest risk of bicycling fatalities. The majority of bicycling deaths are from head injuries. Helmets greatly reduce the risk of head injury, but few children wear helmets (Castle, Burke, Arbogast, et al, 2010). Community-wide bicycle helmet campaigns and mandatory-use laws have resulted in significant increases in helmet use. Still, issues such as stylishness, comfort, and social acceptability remain important factors in noncompliance. Nurses can educate children and families about pedestrian and bicycle safety. In particular, school nurses can promote helmet wearing and encourage peer leaders to act as role models.


Drowning and burns are among the top five leading causes of deaths for males and females throughout childhood (Fig. 1-3). In addition, improper use of firearms is a major cause of death among males (Fig. 1-4). During infancy, more boys die from aspiration or suffocation than do girls (Fig. 1-5). Each year, more than 500,000 children ages 5 and under experience a potential poisoning related to medications (Bond, Woodward, and Ho, 2011), and more than 60,000 are treated in emergency departments due to accidental medication exposure or overdose (Centers for Disease Control and Prevention, 2013b). Currently, more children are brought to emergency departments for unintentional medication overdoses. Approximately 95% of medication-related emergency room visits in children under age 5 are due to ingesting medication while unsupervised (Budnitz and Salis, 2011) (Fig. 1-6). Intentional poisoning, associated with drug and alcohol abuse and suicide attempt, is the second leading cause of death in adolescent females and the third leading cause in adolescent males.
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FIG. 1-3 A, Drowning is one of the leading causes of death. Children left unattended are unsafe even in shallow water. B, Burns are among the top three leading causes of death from injury in children ages 1 to 14 years.
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FIG. 1-4 Improper use of firearms is the fourth leading cause of death from injury in children 5 to 14 years of age. (George Doyle/Stockbyte/Thinkstock)
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FIG. 1-5 Mechanical suffocation is the leading cause of death from injury in infants.
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FIG. 1-6 Poisoning causes a considerable number of injuries in children under 4 years of age. Medications should never be left where young children can reach them.




















Violence


Youth violence is a high-visibility, high-priority concern in every sector of U.S. society (US Department of Health and Human Services, 2013b). Strikingly higher homicide rates are found among minority populations, especially African-American children. The causes of violence against children and self-inflicted violence are not fully understood. Violence seems to permeate American households through television programs, commercials, video games, and movies, all of which tend to desensitize the child toward violence. Violence also permeates the schools with the availability of guns, illicit drugs, and gangs. The problem of child homicide is extremely complex and involves numerous social, economic, and other influences. Prevention lies in a better understanding of the social and psychologic factors that lead to the high rates of homicide and suicide. Nurses need to be especially aware of young people who harm animals or start fires, are depressed, are repeatedly in trouble with the criminal justice system, or are associated with groups known to be violent. Prevention requires early identification and rapid therapeutic intervention by qualified professionals.


Pediatric nurses can assess children and adolescents for risk factors related to violence. Families that own firearms must be educated about their safe use and storage. The presence of a gun in a household increases the risk of suicide by about fivefold and the risk of homicide by about threefold. Technologic changes such as childproof safety devices and loading indicators could improve the safety of firearms (see Community and Home Health Considerations box).





[image: image] Community and Home Health Considerations


Violence in Children


Community violence has reached epidemic proportions in the United States. Recently, political leaders have recognized violence as a public health emergency and a preventable problem (Groves, 2005). The serious problem of community violence affects the lives of many children and expands throughout the family, schools, and the workplace. Nurses working with children, adolescents, and families have a critical role in reducing violence through early identification and symptom recognition of the mental-emotional stress that can result from these experiences.


Violent crimes continue to be a significant health issue for children, with homicide being the second leading cause of death in 15- to 19-year-olds (Annie E Casey Foundation, 2012). The multifaceted origins of violence include developmental factors, gang involvement, access to firearms, drugs, the media, poverty, and family conflict. Often the silent and underrecognized victims are the children who witness acts of community violence. Studies suggest that chronic exposure to violence has a negative effect on a child's cognitive, social, psychologic, and moral development. Also, multiple exposures to episodes of violence do not inoculate children against the negative effects; continued exposure can result in lasting symptoms of stress. Children living with chronic violence may exhibit behaviors such as difficulty concentrating in school, memory impairment, aggressive play, uncaring behaviors, and constricted activities and thinking for fear of reliving the traumatic event (Groves, 2005).


National concern about the increasing prevalence of violent crimes has prompted nurses to actively participate in ensuring that children grow up in safe environments. Pediatric nurses are positioned to assess children and adolescents for signs of exposure to violence and well-known risk factors; nurses also can provide nonviolent problem-solving strategies, counseling, and referrals. These activities affect community practice and expand the nurse's role in the future health environment. Professional resources include the following:


National Domestic Violence Hotline


PO Box 161810


Austin, TX 78716


800-799-SAFE


www.ndvh.org


Child Trends: Teen homicide, suicide, and firearm deaths: (2012) available at http://www.childtrendsdatabank.org. (Accessed April 3, 2013).

















Mental Health Problems


One out of 5 adolescents has a mental health problem, and 1 out of 10 has a serious emotional problem that affects daily functioning (Schwarz, 2009). Psychosocial problems in children seen in primary care settings in rural areas are common (Polaha, Dalton, and Allen, 2011). Children and adolescents with mental health problems are more likely to engage in risky and thrill-seeking behaviors and to drop out of school than those with other disabilities (Schwarz, 2009). Between 50% and 75% of adolescents with anxiety disorders and impulse control disorders (such as conduct disorder or attention-deficit/hyperactivity disorder) develop these during adolescence. Suicide is defined as a self-chosen death and is the third leading cause of death in children ages 10 to 19 (Schwarz, 2009). Nurses should be alert to the symptoms of mental illness and potential suicidal ideation and be aware of potential resources for high-quality integrated mental health services.














Infant Mortality


The infant mortality rate is the number of deaths during the first year of life per 1000 live births. It may be further divided into neonatal mortality (<28 days of life) and postneonatal mortality (28 days to 11 months). In the United States, infant mortality has decreased dramatically. At the beginning of the twentieth century the rate was approximately 200 infant deaths per 1000 live births. In 2011 the infant mortality rate was 6.05 deaths per 1000 live births (Hamilton, Hoyert, Martin, et al., 2013; Hoyert and Xu, 2012).


From a worldwide perspective, however, the United States lags behind other nations in reducing infant mortality. In 2010 the United States ranked number thirty among nations recording forty thousand births or more. Hong Kong, Japan, and Finland have the three lowest rates, with the United States ranked last behind Hungary and the Slovack Repulic (Hamilton, Hoyert, Martin, et al., 2013).


Birth weight is considered the major determinant of neonatal death in technologically developed countries. There is a relationship between LBW and infant morbidity and mortality (Mathews, Miniño, Osterman, et al, 2011): the lower the birth weight, the higher the mortality. The relatively high incidence of LBW (<2500 g [5.5 pounds]) in the United States is considered a key factor in its higher neonatal mortality rate when compared with other countries. Access to and the use of high-quality prenatal care are promising preventive strategies to decrease early delivery and infant mortality.


As Table 1-2 demonstrates, many of the leading causes of death during infancy continue to occur during the perinatal period. The first four causes—congenital anomalies, disorders relating to short gestation and unspecified LBW, sudden infant death syndrome, and newborn affected by maternal complications of pregnancy—accounted for about half (52%) of all deaths of infants under 1 year of age (Hamilton, Hoyert, Martin, et al., 2013). LBW is a major indicator of infant health and a significant predictor of infant mortality (Mathews, Miniño, Osterman, et al, 2011). Many birth defects are associated with LBW, and reducing the incidence of LBW will help prevent congenital anomalies. Infant mortality resulting from HIV infection decreased significantly during the 1990s.




TABLE 1-2


INFANT MORTALITY RATE AND PERCENTAGE OF TOTAL DEATHS FOR 10 LEADING CAUSES OF INFANT DEATH IN 2011 (RATE PER 1000 LIVE BIRTHS)*










	RANK

	CAUSE OF DEATH (BASED ON 10th REVISION, INTERNATIONAL CLASSIFICATION OF DISEASES)

	PERCENT

	RATE










	 

	All races, all causes

	100.00%

	604.7






	1

	Congenital anomalies

	20.8

	126.1






	2

	Disorders relating to short gestation and unspecified low birth weight

	17.2

	104.1






	3

	Sudden infant death syndrome

	7.2

	43.3






	4

	Newborn affected by maternal complications of pregnancy

	6.6

	39.9






	5

	Accidents (unintentional injuries)

	4.6

	27.5






	6

	Newborn affected by complications of placenta, cord, and membranes

	4.1

	25.1






	7

	Bacterial sepsis of newborn

	2.2

	13.3






	8

	Respiratory distress of newborn

	2.1

	13.0






	9

	Diseases of circulatory system

	2.1

	12.5






	10

	Intrauterine hypoxia and birth asphyxia

	1.9

	11.2














[image: image]





*Preliminary data.


Adapted from Hamilton BE, Hoyert DL, Martin JA, et al: Annual summary of vital statistics: 2010-2011, Pediatrics 131(3):548-558, 2013.





When infant death rates are categorized according to race, a disturbing difference is seen. Infant mortality for Caucasians is considerably lower than for all other races in the United States, with African-Americans having twice the rate of Caucasians. Although the infant mortality of all racial groups increased slightly between 2001 and 2002, the gap has remained constant, with the infant mortality rate expressed as a ratio of African-American to Caucasian deaths being relatively unchanged for the past decade (Hamilton, Hoyert, Martin, et al, 2013). The LBW rate is also much higher for African-American infants than for any other group. One encouraging note is that the gap in mortality rates between Caucasian and non-Caucasian races other than African-Americans has narrowed in recent years. Infant mortality rates for Hispanics and Asian–Pacific Islanders have decreased dramatically during the past 2 decades (Mathews, Miniño, Osterman, et al, 2011).














Childhood Mortality


Death rates for children older than 1 year of age have always been lower than those for infants. Children ages 5 to 14 years have the lowest rate of death. However, a sharp rise occurs during later adolescence, primarily from injuries, homicide, and suicide (Table 1-3). In 2011 accidental injuries accounted for 35.6% of all deaths. The second leading cause of death was homicide, accounting for 11.4% of all deaths in 2011 (Hamilton, Hoyert, Martin, et al., 2013). The trend in racial differences that occurs in infant mortality is also apparent in childhood deaths for all ages and for both sexes. Caucasians have fewer deaths for all ages, and male deaths outnumber female deaths.




TABLE 1-3


FIVE LEADING CAUSES OF DEATH IN CHILDREN IN UNITED STATES: SELECTED AGE INTERVALS, 2011 (RATE PER 100,000 POPULATION)*










	 

	AGES 1-4 YEARS

	AGES 5-9 YEARS

	AGES 10-14 YEARS

	AGES 15-19 YEARS






	RANK

	CAUSE

	RATE

	CAUSE

	RATE

	CAUSE

	RATE

	CAUSE

	RATE










	 

	All causes

	26.1

	All causes

	12.0

	All causes

	14.2

	All causes

	48.9






	1

	Accidents

	8.3

	Accidents

	3.7

	Accidents

	4.2

	Accidents

	19.6






	2

	Congenital anomalies

	3.0

	Cancer

	2.2

	Cancer

	2.0

	Suicide

	8.1






	3

	Homicide

	2.3

	Congenital anomalies

	0.9

	Suicide

	1.3

	Homicide

	7.7






	4

	Cancer

	2.2

	Homicide

	0.6

	Congenital anomalies

	0.8

	Cancer

	3.0






	5

	Heart disease

	1.0

	Influenza and pneumonia

	0.3

	Homicide

	0.7

	Heart disease

	1.4
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*Preliminary data.


Adapted from Hamilton BE, Hoyert DL, Martin JA, et al: Annual summary of vital statistics, 2010-2011, Pediatrics 131(3):548-558, 2013.





After 1 year of age, the cause of death changes dramatically, with unintentional injuries (accidents) being the leading cause from the youngest ages to the adolescent years. Violent deaths have been steadily increasing among young people ages 10 through 25 years, especially African-Americans and males. Homicide is the third leading cause of death in the 15- to 19-year age-group (see Table 1-3). Children 12 years of age and older tend to be killed by nonfamily members (acquaintances and gangs, typically of the same race) and most frequently by firearms. Suicide, a form of self-violence, continues to be a leading cause of death among children and adolescents 10 to 19 years of age.














Childhood Morbidity


Acute illness is defined as an illness with symptoms severe enough to limit activity or require medical attention. Respiratory illness accounts for approximately 50% of all acute conditions, 11% are caused by infections and parasitic disease, and 15% are caused by injuries. The chief illness of childhood is the common cold.


The types of diseases that children contract during childhood vary according to age. For example, upper respiratory tract infections and diarrhea decrease in frequency with age, whereas other disorders, such as acne and headaches, increase. Children who have had a particular type of problem are more likely to have that problem again. Morbidity is not distributed randomly in children. Recent concern has focused on groups of children who have increased morbidity: homeless children, children living in poverty, LBW children, children with chronic illnesses, foreign-born adopted children, and children in day care centers. A number of factors place these groups at risk for poor health. A major cause is barriers to health care, especially for the homeless, the poverty stricken, and those with chronic health problems. Other factors include improved survival of children with chronic health problems, particularly infants of VLBW.



























The Art of Pediatric Nursing



Philosophy of Care





Nursing of infants, children, and adolescents is consistent with the American Nurses Association (2010) definition of nursing as the protection, promotion, and optimization of health and abilities, prevention of illness and injury, alleviation of suffering through the diagnosis and treatment of human response, and advocacy in the care of individuals, families, and populations.








Family-Centered Care


The philosophy of family-centered care recognizes the family as the constant in a child's life. Family-centered care is an approach to the planning, delivery, and evaluation of health care that is grounded in mutually beneficial partnerships among health care providers, patients, and families (Institute for Patient- and Family-Centered Care, 2013). Nurses support families in their natural caregiving and decision-making roles by building on their unique strengths and acknowledging their expertise in caring for their child both within and outside the hospital setting. The nurse considers the needs of all family members in relation to the care of the child (Box 1-3). The philosophy acknowledges diversity among family structures and backgrounds; family goals, dreams, strategies, and actions; and family support, service, and information needs.





Box 1-3


Key Elements of Family-Centered Care







• Incorporating into policy and practice the recognition that the family is the constant in a child's life, while the service systems and support personnel within those systems fluctuate


• Facilitating family-professional collaboration at all levels of hospital, home, and community care:




• Care of an individual child


• Program development, implementation, and evaluation


• Policy formation





• Exchanging complete and unbiased information between family members and professionals in a supportive manner at all times


• Incorporating into policy and practice the recognition and honoring of cultural diversity, strengths, and individuality within and across all families, including ethnic, racial, spiritual, social, economic, educational, and geographic diversity


• Recognizing and respecting different methods of coping and implementing comprehensive policies and programs that provide developmental, educational, emotional, environmental, and financial support to meet the diverse needs of families


• Encouraging and facilitating family-to-family support and networking


• Ensuring that home, hospital, and community service and support systems for children needing specialized health and developmental care and their families are flexible, accessible, and comprehensive in responding to diverse family-identified needs


• Appreciating families as families and children as children, recognizing that they possess a wide range of strengths, concerns, emotions, and aspirations beyond their need for specialized health and developmental services and support





From Shelton TL, Stepanek JS: Family-centered care for children needing specialized health and developmental services, Bethesda, Md, 1994, Association for the Care of Children's Health.





Two basic concepts in family-centered care are enabling and empowerment. Professionals enable families by creating opportunities and means for all family members to display their current abilities and competencies and to acquire new ones to meet the needs of the child and family. Empowerment describes the interaction of professionals with families in such a way that families maintain or acquire a sense of control over their family lives and acknowledge positive changes that result from helping behaviors that foster their own strengths, abilities, and actions.


Although caring for the family is strongly emphasized throughout this text, it is highlighted in features such as Cultural Competence and Family-Centered Care boxes (see p. 13).














Atraumatic Care


Atraumatic care is the provision of therapeutic care in settings, by personnel, and through the use of interventions that eliminate or minimize the psychologic and physical distress experienced by children and their families in the health care system. Therapeutic care encompasses the prevention, diagnosis, treatment, or palliation of acute or chronic conditions. Setting refers to the place in which that care is given—the home, the hospital, or any other health care setting. Personnel includes anyone directly involved in providing therapeutic care. Interventions range from psychologic approaches, such as preparing children for procedures, to physical interventions, such as providing space for a parent to room in with a child. Psychologic distress may include anxiety, fear, anger, disappointment, sadness, shame, or guilt. Physical distress may range from sleeplessness and immobilization to disturbances from sensory stimuli such as pain, temperature extremes, loud noises, bright lights, or darkness. Thus atraumatic care is concerned with the where, who, why, and how of any procedure performed on a child for the purpose of preventing or minimizing psychologic and physical stress (Wong, 1989).


The overriding goal in providing atraumatic care is: first, do no harm. Three principles provide the framework for achieving this goal: (1) prevent or minimize the child's separation from the family, (2) promote a sense of control, and (3) prevent or minimize bodily injury and pain. Examples of providing atraumatic care include fostering the parent-child relationship during hospitalization, preparing the child before any unfamiliar treatment or procedure, controlling pain, allowing the child privacy, providing play activities for expression of fear and aggression, providing choices to children, and respecting cultural differences.














Role of the Pediatric Nurse


The pediatric nurse is responsible for promoting the health and well-being of the child and family. Nursing functions vary according to regional job structures, individual education and experience, and personal career goals. Just as patients (children and their families) have unique backgrounds, each nurse brings an individual set of variables that affect the nurse-patient relationship. No matter where pediatric nurses practice, their primary concern is the welfare of the child and family.








Therapeutic Relationship


The establishment of a therapeutic relationship is the essential foundation for providing high-quality nursing care. Pediatric nurses need to have meaningful relationships with children and their families and yet remain separate enough to distinguish their own feelings and needs. In a therapeutic relationship, caring, well-defined boundaries separate the nurse from the child and family. These boundaries are positive and professional and promote the family's control over the child's health care. Both the nurse and the family are empowered and maintain open communication. In a nontherapeutic relationship these boundaries are blurred, and many of the nurse's actions may serve personal needs, such as a need to feel wanted and involved, rather than the family's needs.


Exploring whether relationships with patients are therapeutic or nontherapeutic helps nurses identify problem areas early in their interactions with children and families (see Nursing Care Guidelines box). Although questions regarding the nurse's involvement may label certain actions negative or positive, no one action makes a relationship therapeutic or nontherapeutic. For example, a nurse may spend additional time with the family but still recognize his or her own needs and maintain professional separateness. An important clue to nontherapeutic relationships is the staff's concerns about their peer's actions with the family.





[image: image] Nursing Care Guidelines


Exploring Your Relationships with Children and Families


To foster therapeutic relationships with children and families, you must first become aware of your caregiving style, including how effectively you take care of yourself. The following questions should help you understand the therapeutic quality of your professional relationships.





Negative Actions







• Are you overinvolved with children and their families?


• Do you work overtime to care for the family?


• Do you spend off-duty time with children's families, either in or out of the hospital?


• Do you call frequently (either the hospital or home) to see how the family is doing?


• Do you show favoritism toward certain patients?


• Do you buy clothes, toys, food, or other items for the child and family?


• Do you compete with other staff members for the affection of certain patients and families?


• Do other staff members comment to you about your closeness to the family?


• Do you attempt to influence families' decisions rather than facilitate their informed decision making?


• Are you underinvolved with children and families?


• Do you restrict parent or visitor access to children, using excuses such as the unit is too busy?


• Do you focus on the technical aspects of care and lose sight of the person who is the patient?


• Are you overinvolved with children and underinvolved with their parents?


• Do you become critical when parents do not visit their children?


• Do you compete with parents for their children's affection?











Positive Actions







• Do you strive to empower families?


• Do you explore families' strengths and needs in an effort to increase family involvement?


• Have you developed teaching skills to instruct families rather than doing everything for them?


• Do you work with families to find ways to decrease their dependence on health care providers?


• Can you separate families' needs from your own needs?


• Do you strive to empower yourself?


• Are you aware of your emotional responses to different people and situations?


• Do you seek to understand how your own family experiences influence reactions to patients and families, especially as they affect tendencies toward overinvolvement or underinvolvement?


• Do you have a calming influence, not one that will amplify emotionality?


• Have you developed interpersonal skills in addition to technical skills?


• Have you learned about ethnic and religious family patterns?


• Do you communicate directly with persons with whom you are upset or take issue?


• Are you able to “step back” and withdraw emotionally, if not physically, when emotional overload occurs, yet remain committed?


• Do you take care of yourself and your needs?


• Do you periodically interview family members to determine their current issues (e.g., feelings, attitudes, responses, wishes), communicate these findings to peers, and update records?


• Do you avoid relying on initial interview data, assumptions, or gossip regarding families?


• Do you ask questions if families are not participating in care?


• Do you assess families for feelings of anxiety, fear, intimidation, worry about making a mistake, a perceived lack of competence to care for their child, or fear of health care professionals overstepping their boundaries into family territory, or vice versa?


• Do you explore these issues with family members and provide encouragement and support to enable families to help themselves?


• Do you keep communication channels open among self, family, physicians, and other care providers?


• Do you resolve conflicts and misunderstandings directly with those who are involved?


• Do you clarify information for families or seek the appropriate person to do so?


• Do you recognize that from time to time a therapeutic relationship can change to a social relationship or an intimate friendship?


• Are you able to acknowledge the fact when it occurs and understand why it happened?


• Can you ensure that there is someone else who is more objective who can take your place in the therapeutic relationship?























Family Advocacy and Caring


Although nurses are responsible to themselves, the profession, and the institution of employment, their primary responsibility is to the consumer of nursing services: the child and family. The nurse must work with family members, identify their goals and needs, and plan interventions that best address the defined problems. As an advocate, the nurse assists the child and family in making informed choices and acting in the child's best interest. Advocacy involves ensuring that families are aware of all available health services, adequately informed of treatments and procedures, involved in the child's care, and encouraged to change or support existing health care practices. The United Nations' Declaration of the Rights of the Child (Box 1-4) provides guidelines for nursing practice to ensure that every child receives optimum care.





Box 1-4   United Nations' Declaration of the Rights of the Child


All children need:




• To be free from discrimination


• To develop physically and mentally in freedom and dignity


• To have a name and nationality


• To have adequate nutrition, housing, recreation, and medical services


• To receive special treatment if handicapped


• To receive love, understanding, and material security


• To receive an education and develop his or her abilities


• To be the first to receive protection in disaster


• To be protected from neglect, cruelty, and exploitation


• To be brought up in a spirit of friendship among people








As nurses care for children and families, they must demonstrate caring, compassion, and empathy for others. Aspects of caring embody the concept of atraumatic care and the development of a therapeutic relationship with patients. Parents perceive caring as a sign of quality in nursing care, which is often focused on the nontechnical needs of the child and family. Parents describe “personable” care as actions by the nurse that include acknowledging the parent's presence, listening, making the parent feel comfortable in the hospital environment, involving the parent and child in the nursing care, showing interest in and concern for their welfare, showing affection and sensitivity to the parent and child, communicating with them, and individualizing the nursing care. Parents perceive personable nursing care as being integral to establishing a positive relationship.














Disease Prevention and Health Promotion


Every nurse involved in caring for children must understand the importance of disease prevention and health promotion. A nursing care plan must include a thorough assessment of all aspects of child growth and development, including nutrition, immunizations, safety, dental care, socialization, discipline, and education. If problems are identified, the nurse intervenes directly or refers the family to other health care providers or agencies.


The best approach to prevention is education and anticipatory guidance. In this text each chapter on health promotion includes sections on anticipatory guidance. An appreciation of the hazards or conflicts of each developmental period enables the nurse to guide parents regarding childrearing practices aimed at preventing potential problems. One significant example is safety. Because each age-group is at risk for special types of injuries, preventive teaching can significantly reduce injuries, lowering permanent disability and mortality rates.


Prevention also involves less obvious aspects of caring for children. The nurse is responsible for providing care that promotes mental well-being (e.g., enlisting the help of a child life specialist during a painful procedure such as an immunization).














Health Teaching


Health teaching is inseparable from family advocacy and prevention. Health teaching may be the nurse's direct goal, such as during parenting classes, or may be indirect, such as helping parents and children understand a diagnosis or medical treatment, encouraging children to ask questions about their bodies, referring families to health-related professional or lay groups, supplying patients with appropriate literature, and providing anticipatory guidance.


Health teaching is one area in which nurses often need preparation and practice with competent role models, since it involves transmitting information at the child's and family's level of understanding and desire for information. As an effective educator, the nurse focuses on providing the appropriate health teaching with generous feedback and evaluation to promote learning.














Injury Prevention


Each year, injuries kill or disable more children over 1 year old than all childhood diseases combined. The nurse plays an important role in preventing injuries by using a developmental approach to safety counseling for parents of children of all ages. Realizing that safety concerns for a young infant are completely different than injury risks of adolescents, the nurse discusses appropriate injury prevention tips to parents and children as part of routine patient care.














Support and Counseling


Attention to emotional needs requires support and, sometimes, counseling. The role of child advocate or health teacher is supportive by virtue of the individualized approach. The nurse can offer support by listening, touching, and being physically present. Touching and physical presence are most helpful with children because they facilitate nonverbal communication. Counseling involves a mutual exchange of ideas and opinions that provides the basis for mutual problem solving. It involves support, teaching, techniques to foster the expression of feelings or thoughts, and approaches to help the family cope with stress. Optimally, counseling not only helps resolve a crisis or problem but also enables the family to attain a higher level of functioning, greater self-esteem, and closer relationships. Although counseling is often the role of nurses in specialized areas, counseling techniques are discussed in various sections of this text to help students and nurses cope with immediate crises and refer families for additional professional assistance.














Coordination and Collaboration


The nurse, as a member of the health care team, collaborates and coordinates nursing care with the care activities of other professionals. A nurse working in isolation rarely serves the child's best interests. The concept of holistic care can be realized through a unified, interdisciplinary approach by being aware of individual contributions and limitations and collaborating with other specialists to provide high-quality health services. Failure to recognize limitations can be nontherapeutic at best and destructive at worst. For example, the nurse who feels competent in counseling but who is really inadequate in this area may not only prevent the child from dealing with a crisis but also impede future success with a qualified professional.














Ethical Decision Making


Ethical dilemmas arise when competing moral considerations underlie various alternatives. Parents, nurses, physicians, and other health care team members may reach different but morally defensible decisions by assigning different weights to competing moral values. These competing moral values may include autonomy, the patient's right to be self-governing; nonmaleficence, the obligation to minimize or prevent harm; beneficence, the obligation to promote the patient's well-being; and justice, the concept of fairness. Nurses must determine the most beneficial or least harmful action within the framework of societal mores, professional practice standards, the law, institutional rules, the family's value system and religious traditions, and the nurse's personal values.


Nurses must prepare themselves systematically for collaborative ethical decision making. They can accomplish this through formal course work, continuing education, contemporary literature, and work to establish an environment conducive to ethical discourse.


The nurse also uses the professional code of ethics for guidance and as a means for professional self-regulation. The Code of Ethics for Nurses by the American Nurses Association focuses on the nurse's accountability and responsibility to the patient and emphasizes the nursing role as an independent professional, one that upholds its own legal liability. Nurses may face ethical issues regarding patient care, such as the use of lifesaving measures for VLBW newborns or the terminally ill child's right to refuse treatment. They may struggle with questions regarding truthfulness, balancing their rights and responsibilities in caring for children with AIDS, whistle-blowing, or allocating resources. Throughout the text such dilemmas are addressed in boxes titled Ethical Decision Making. Conflicting ethical arguments are presented to help nurses clarify their value judgments when confronted with sensitive issues.




















Research and Evidence-Based Practice


Nurses should contribute to research because they are the individuals observing human responses to health and illness. The current emphasis on measurable outcomes to determine the efficacy of interventions (often in relation to the cost) demands that nurses know whether clinical interventions result in positive outcomes for their patients. This demand has influenced the current trend toward evidence-based practice (EBP), which implies questioning why something is effective and whether a better approach exists. The concept of EBP also involves analyzing and translating published clinical research into the everyday practice of nursing. When nurses base their clinical practice on science and research and document their clinical outcomes, they will be able to validate their contributions to health, wellness, and cure, not only to their patients, third-party payers, and institutions but also to the nursing profession. Evaluation is essential to the nursing process, and research is one of the best ways to accomplish this.


EBP is the collection, interpretation, and integration of valid, important, and applicable patient-reported, nurse-observed, and research-derived information. Evidence-based nursing practice combines knowledge with clinical experience and intuition. It provides a rational approach to decision making that facilitates best practice (Scott and McSherry, 2009; Van Achterberg, Schoonhoven, and Grol, 2008). EBP is an important tool that complements the nursing process by using critical thinking skills to make decisions based on existing knowledge. The traditional nursing process approach to patient care can be used to conceptualize the essential components of EBP nursing. During the assessment and diagnostic phases of the nursing process, the nurse establishes important clinical questions and completes a critical review of existing knowledge. EBP also begins with identification of the problem. The nurse asks clinical questions in a concise, organized way that allows for clear answers. Once the specific questions are identified, extensive searching for the best information to answer the question begins. The nurse evaluates clinically relevant research, analyzes findings from the history and physical examinations, and reviews the specific pathophysiology of the defined problem. The third step in the nursing process is to develop a care plan. In evidence-based nursing practice, the care plan is established on completion of a critical appraisal of what is known and not known about the defined problem. Next, in the traditional nursing process, the nurse implements the care plan. By integrating evidence with clinical expertise, the nurse focuses care on the patient's unique needs. The final step in EBP is consistent with the final phase of the nursing process: to evaluate the effectiveness of the care plan.


Searching for evidence in this modern era of technology can be overwhelming. For nurses to implement EBP, they must have access to appropriate, recent resources such as online search engines and journals. In many institutions computer terminals are available on patient care units, with the Internet and online journals easily accessible. Another important resource for the implementation of EBP is time. The nursing shortage and ongoing changes in many institutions have compounded the issue of nursing time allocation for patient care, education, and training. In some institutions nurses are given paid time away from performing patient care to participate in activities that promote EBP. This requires an organizational environment that values EBP and its potential impact on patient care. As knowledge is generated regarding the significant impact of EBP on patient care outcomes, it is hoped that the organizational culture will change to support the staff nurse's participation in EBP. As the amount of available evidence increases, so does our need to critically evaluate the evidence.


Throughout this book, EBP boxes summarize the existing evidence that promotes excellence in clinical care. The GRADE criteria are used to evaluate the quality of research articles used to develop practice guidelines (Guyatt, Oxman, Vist, et al, 2008). Table 1-4 defines how the nurse rates the quality of the evidence using the GRADE criteria and establishes a strong versus weak recommendation. Each EBP box rates the quality of existing evidence and the strength of the recommendation for practice change.




TABLE 1-4


THE GRADE CRITERIA TO EVALUATE THE QUALITY OF THE EVIDENCE








	QUALITY

	TYPE OF EVIDENCE










	High

	Consistent evidence from well-performed randomized clinical trials (RCTs) or exceptionally strong evidence from unbiased observational studies






	Moderate

	Evidence from RCTs with important limitations (inconsistent results, methodologic flaws, indirect evidence, or imprecise results) or unusually strong evidence from unbiased observational studies






	Low

	Evidence for at least one critical outcome from observational studies, from RCTs with serious flaws, or from indirect evidence






	Very Low

	Evidence for at least one of the critical outcomes from unsystematic clinical observations or very indirect evidence






	QUALITY

	RECOMMENDATION






	Strong

	Desirable effects clearly outweigh undesirable effects, or vice versa






	Weak

	Desirable effects closely balanced with undesirable effects









Adapted from Guyatt GH, Oxman AD, Visit GE, et al: GRADE: an emerging consensus on rating quality of evidence and strength of recommendations, BMJ 336:924-926, 2008.
























Clinical Reasoning and the Process of Providing Nursing Care to Children and Families



Clinical Reasoning





A systematic thought process is essential to a profession. It assists the professional in meeting the patient's needs. Clinical reasoning is a cognitive process that uses formal and informal thinking to gather and analyze patient data, evaluate the significant of the information, and consider alternative actions (Simmons, 2010). It is based on the scientific method of inquiry, which is also the basis for the nursing process. Clinical reasoning and the nursing process are considered crucial to professional nursing in that they constitute a holistic approach to problem solving.


Clinical reasoning is a complex developmental process based on rational and deliberate thought. Clinical reasoning provides a common denominator for knowledge that exemplifies disciplined and self-directed thinking. The knowledge is acquired, assessed, and organized by thinking through the clinical situation and developing an outcome focused on optimum patient care. Clinical reasoning transforms the way in which individuals view themselves, understand the world, and make decisions. In recognition of the importance of this skill, Critical Thinking Case Studies included in this text demonstrate the importance of clinical reasoning. These exercises present a nursing practice situation that challenges the student to use the skills of clinical reasoning to come to the best conclusion. A series of questions lead the student to explore the evidence, assumptions underlying the problem, nursing priorities, and support for nursing interventions that allow the nurse make a rational and deliberate response. These exercises are designed to enhance nursing performance in clinical reasoning.








Nursing Process


The nursing process is a method of problem identification and problem solving that describes what the nurse actually does. The nursing process model includes assessment, diagnosis outcomes identification, planning, implementation, and evaluation (American Nurses Association, 2010).








Assessment


Assessment is a continuous process that operates at all phases of problem solving and is the foundation for decision making. Assessment involves multiple nursing skills and consists of the purposeful collection, classification, and analysis of data from a variety of sources. To provide an accurate and comprehensive assessment, the nurse must consider information about the patient's biophysical, psychologic, sociocultural, and spiritual background.














Diagnosis


The next stage of the nursing process is problem identification and nursing diagnosis. At this point the nurse must interpret and make decisions about the data gathered. Not all children have actual health problems; some have a potential health problem, which is a risk state that requires nursing intervention to prevent the development of an actual problem. Potential health problems may be indicated by risk factors, or signs, that predispose a child and family to a dysfunctional health pattern and are limited to individuals at greater risk than the population as a whole. Nursing interventions are directed toward reducing risk factors. To differentiate actual from potential health problems, the word risk is included in the nursing diagnosis statement (e.g., Risk for Infection).


Signs and symptoms refer to a cluster of cues and defining characteristics that are derived from patient assessment and indicate actual health problems. When a defining characteristic is essential for the diagnosis to be made, it is considered critical. These critical defining characteristics help differentiate between diagnostic categories. For example, in deciding between the diagnostic categories related to family function and coping, the nurse uses defining characteristics to choose the most appropriate nursing diagnosis (see Family-Centered Care box).
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Using Defining Characteristics to Select an Appropriate Nursing Diagnosis


An 18-month-old only child is admitted with respiratory distress and a presumptive diagnosis of epiglottitis. Initial nursing actions focus on the child's physiologic status. As the condition stabilizes, the nurse gathers family assessment data. The child's immunizations are current, he is clean and well nourished, and his developmental age is appropriate. The parents are both present at admission. The mother is distraught about the sudden onset of respiratory distress. She states that earlier her child had only a “runny nose,” and she thought it was just a cold. When the child suddenly began to have difficulty breathing, she felt helpless and unable to relieve her child's discomfort. She states, “Nothing I did made him any better. If I had known this could happen, I would have brought him to the hospital sooner. I feel like a bad mother.” In the hospital, after explanations by the nurses, the mother understands that epiglottitis is a sudden illness that typically follows symptoms of a cold. She is cooperative and asks what she can do to make her child more comfortable. She implements all the suggestions of the health care team. The father supports both the child and mother, although he assumes a more passive “listening” role.


Three nursing diagnoses that relate to family and parent situations may be relevant. The first step is to review the diagnoses and the defining characteristics and decide which one is most appropriate:




1. Parenting, Impaired—Inability of the primary caretaker to create, maintain, or regain an environment that nurtures the child's growth and development


    Selected defining characteristics:




• Insecure (or lack of) attachment to infant


• Poor or inappropriate caretaking skills





2. Conflict, Parental Role—Parent experience of role confusion and conflict in response to crisis


    Selected defining characteristics:




• Parent expressing concerns about changes in parental role


• A demonstrated disruption in care or caretaking routines


• Parent expressing concerns or feelings of inadequacy to provide for the child's physical and emotional needs during hospitalization or in the home


• Parent verbalizing or demonstrating feelings of guilt, anger, fear, anxiety, or frustration about effect of child's illness on family process





3. Family Processes, Interrupted—A change in family relationships or functioning.


    Selected defining characteristics:




• Expressions of conflict within the family


• Changes in communication patterns among family members








Of these three diagnoses, the most relevant one is Conflict, Parental Role. The parents demonstrate attachment behavior to their child and are attentive to his needs. They appear to have appropriate parenting skills and are able to communicate effectively with each other. Neither parent expressed any conflict within the family. The sudden onset of this child's illness has interrupted the mother's usual role and caused her to feel inadequate, anxious, and guilty. However, the mother is able to adapt to this crisis. She demonstrates an ability to cope by learning and implementing new comforting skills for her child. The defining characteristics of the other two diagnoses require maladaptive characteristics that are clearly not demonstrated by these parents.

















Outcomes Identification


The goal for outcomes identification is to establish priorities and select expected patient outcomes or goals. The nurse organizes information during assessment and diagnosis and clusters these data into categories to identify significant areas and makes one of the following decisions:




• No dysfunctional health problems are evident; health promotion is emphasized.


• Risk for dysfunctional health problems exists; interventions are needed for health promotion and illness prevention.


• Actual dysfunctional health problems are evident; interventions are needed for illness management, illness prevention, and health promotion.


• Specific outcomes are formulated to address the realistic patient- and family-focused goals.

















Planning


After identifying specific patient- and family-focused goals, the nurse develops a care plan specific to the identified outcomes. The outcome is the projected or expected change in a patient's health status, clinical condition, or behavior that occurs after nursing interventions have been instituted. The care plan must be established before specific nursing interventions are developed and implemented.














Implementation


The implementation phase begins when the nurse puts the selected intervention into action and accumulates feedback data regarding its effects (or the patient's response to the intervention). The feedback returns in the form of observation and communication and provides a database on which to evaluate the outcome of the nursing intervention. It is imperative that continual assessment of the patient's status occur throughout all phases of the nursing process, thus making the process a dynamic rather than static problem-solving method. Throughout the implementation stage, the main concerns are the patient's physical safety and psychologic comfort in terms of atraumatic care.














Evaluation


Evaluation is the last step in the nursing care process. The nurse gathers, sorts, and analyzes data to determine whether (1) the established outcome has been met, (2) the nursing interventions were appropriate, (3) the plan requires modification, or (4) other alternatives should be considered. The evaluation phase either completes the nursing process (outcome is met) or serves as the basis for selecting alternative interventions to solve the specific problem.


With the current focus on patient outcomes in health care, the patient's care is evaluated not only at discharge but thereafter as well to ensure that the outcomes are met and there is adequate care for resolving existing or potential health problems. One federal agency that has developed clinical guidelines is the Agency for Healthcare Research and Quality.*

















Documentation


Although documentation is not one of the steps of the nursing process, it is essential for evaluation. The nurse can assess, diagnose, and identify problems; plan; and implement without documentation; however, evaluation is best performed with written evidence of progress toward outcomes. The patient's medical record should include evidence of those elements listed in the Nursing Care Guidelines box.
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Documentation of Nursing Care







• Initial assessments and reassessments


• Nursing diagnoses and/or patient care needs


• Interventions identified to meet the patient's nursing care needs


• Nursing care provided


• Patient's response to, and the outcomes of, the care provided


• Abilities of patient and/or, as appropriate, significant other(s) to manage continuing care needs after discharge
































Quality Outcome Measures


Quality of care refers to the degree to which health services for individuals and populations increase the likelihood of desired health outcomes and are consistent with current professional knowledge (Institute of Medicine, 2000). Box 1-5 summarizes the National Quality Forum: Patient-Centered Outcome Measures.





Box 1-5


National Quality Forum


Sample of NQF Endorsed Quality Outcome Measures







• Childhod Immunization Status (CIS)—Percentage of children 2 years old that received appropriate immunizations by their second birthday.


• Pressure ulcer prevalence—Percentage of inpatients who have a hospital-acquired pressure ulcer


• Preventive Dental Care—number of visits in previous 12 months


• Hemoglobin A1c testing—percentage of 5-17 year old diabetic patients receiving HbA1c test during year


• Restraint prevalence—Percentage of inpatients who have a vest or limb restraint


• Nursing hours per patient day—number of hours worked in direct patient care per patient day


• Blood pressure screening—percentage of patients receiving blood pressure screening during assessment year


• Weight assessment—percentage of 3-17 patients with BMI assessed and nutrition counseling performed during visit to primary care provider





Data from National Quality Forum: NQF endorsed quality outcomes measures—children’s health (available at www.qualityforum.org; accessed February 19. 2014).





To provide a perspective on the importance of quality in health care, in March 2011, the U.S. Department of Health and Human Services (DHHS) released the inaugural report to Congress on the National Strategy for Quality Improvement in Health Care (National Strategy for Quality Improvement in Health Care, 2012). This National Quality Strategy focuses on three quality aims:




• Better Care: Improve the overall quality of care by making health care more patient-centered, reliable, accessible, and safe.


• Healthy People/Healthy Communities: Improve the health of the U.S. population by supporting proven interventions to address behavioral, social, and environmental determinants of health in addition to delivering higher-quality care.


• Affordable Care: Reduce the cost of quality health care for individuals, families, employers, and government.





A 2013 Hastings Center Report stresses the importance of viewing health care institutions as learning health care systems committed to carrying out quality patient care activities. As health care systems continue to evolve, it is evident that clinical practice cannot be of the highest quality if it is independent of its connection with ongoing, systematic learning (Kass, Faden, and Goodman, 2013). Learning health care systems, described in the Hastings Center Report, view clinical practice as an ongoing source of data to be used for continuously changing and improving patient care. Since nurses are the principal caregivers within health care institutions, high-quality outcomes that are specific to direct nursing care are used as a nursing-sensitive indicator of the ability to provide excellence in patient care.


Nursing-sensitive indicators reflect the structure, process, and outcomes of nursing care (American Nurses Association, 2009). For example, the number of nursing staff, the skill level of the nursing staff, and the education/certification of nursing staff indicate the structure of nursing care. Process indicators measure aspects of nursing care such as assessment, intervention, and job satisfaction. Patient clinical outcomes that are nursing sensitive are those that improve when there is a greater quantity or quality of nursing care provided (e.g., pressure ulcers or falls) (American Nurses Association, 2009).


The Quality and Safety Education for Nurses Institute (QSEN) has defined quality and safety competencies for nursing. The QSEN Institute is now being hosted by faculty at the Case Western Reserve University and provides a comprehensive overview for the development of knowledge, skills, and attitudes related to quality and safety in health care.* In this book each Translating Evidence into Practice box includes the QSEN competencies related to knowledge, skills, and attitudes for evidence-based nursing practice.


Throughout the chapters that focus on serious health problems, we have developed examples of quality outcome measures for specific diseases that reflect patient-centered outcomes. Quality outcome measures promote interdisciplinary teamwork, and the boxes throughout this book exemplify measures of effective collaboration to improve care. Quality Patient Outcomes boxes throughout this book are developed to assist nurses in identifying appropriate measures that evaluate the quality of patient care.


















NCLEX Review Questions







1. Because injuries are the most common cause of death and disability in children in the United States, which stage of development correctly determines the type of injury that may occur? Select all that apply.




A A newborn may roll over and fall off an elevated surface.


B The need to conform and gain acceptance from his peers may make a child accept a dare.


C Toddlers who can run and climb may be susceptible to burns, falls, and collisions with objects.


D A preschooler may ride her two-wheel bike in a reckless manner.


E A crawling infant may aspirate due to the tendency to place objects in his mouth.





2. The National Children's Study is the largest prospective, long-term study of children's health and development in the United States. Which of these options are the goals of this study? Select all that apply.




A Ensure that every child is immunized at the appropriate age.


B Provide information for families to eradicate unhealthy diets, dental caries, and childhood obesity.


C Enlist the help of school lunch programs to reach the goal of vegetables and fruits as 30% of each lunch.


D Significantly reduce violence, substance abuse, and mental health disorders among the nation's children.


E Decrease tardiness and truancy and increase the high school graduation rate in each state over the next 5 years.





3. The newest nurse on the Pediatric unit is concerned about maintaining a professional distance in her relationship with a patient and the patient's family. Which comment indicates that she needs more mentoring regarding her patient-nurse relationship?




A “I realize that caring for the child means I can visit them on my days off if they ask me.”


B “When the mother asks if I will care for her daughter every day, I explain that the assignments change based on the needs of the unit.”


C “When the mother asks me questions about my family, I answer politely, but I offer only pertinent information.”


D “I engage in multidisciplinary rounds and listen to the family's concerns.”





4. The overriding goal of atraumatic care is:




A Prevent or minimize the child's separation from the family


B Do no harm


C Promote a sense of control


D Prevent or minimize bodily injury and pain





5. A family you are caring for on the Pediatric unit asks you about nutrition for their baby. What facts will you want to include in this nutritional information? Select all that apply.




A Breastfeeding provides micronutrients and immunologic properties.


B Eating preferences and attitudes related to food are established by family influences and culture.


C Most children establish lifelong eating habits by age 18 months.


D During adolescence, parental influence diminishes and adolescents make food choices related to peer acceptability and sociability.


E Due to the stress of returning to work, most mothers use this as a time to stop breastfeeding.













Correct Answers







1. B, C, E


2. B, D


3. A


4. B


5. A, B, D
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General Concepts



Definition of Family





The term family has been defined in many different ways according to the individual's own frame of reference, values, or discipline. There is no universal definition of family; a family is what an individual considers it to be. Biology describes the family as fulfilling the biologic function of perpetuation of the species. Psychology emphasizes the interpersonal aspects of the family and its responsibility for personality development. Economics views the family as a productive unit providing for material needs. Sociology depicts the family as a social unit interacting with the larger society, creating the context within which cultural values and identity are formed. Others define family in terms of the relationships of the persons who make up the family unit. The most common type of relationships are consanguineous (blood relationships), affinal (marital relationships), and family of origin (family unit a person is born into).


Earlier definitions of family emphasized that family members were related by legal ties or genetic relationships and lived in the same household with specific roles. Later definitions have been broadened to reflect both structural and functional changes. A family can be defined as an institution where individuals, related through biology or enduring commitments, and representing similar or different generations and genders, participate in roles involving mutual socialization, nurturance, and emotional commitment (Hanson, Gedaly-Duff, and Kaakinen, 2005).


Considerable controversy has surrounded the newer concepts of family, such as communal families, single-parent families, and homosexual families. To accommodate these and other varieties of family styles, the descriptive term household is frequently used.
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The nurse's knowledge and the sensitivity with which he or she assesses a household will determine the types of interventions that are appropriate to support family members.





Nursing care of infants and children is intimately involved with care of the child and the family. Family structure and dynamics can have an enduring influence on a child, affecting the child's health and well-being (American Academy of Pediatrics, 2003). Consequently, nurses must be aware of the functions of the family, various types of family structures, and theories that provide a foundation for understanding the changes within a family and for directing family-oriented interventions.








Family Theories


A family theory can be used to describe families and how the family unit responds to events both within and outside the family. Each family theory makes assumptions about the family and has inherent strengths and limitations (Hanson, Gedaly-Duff, and Kaakinen, 2005). Most nurses use a combination of theories in their work with children and families. Commonly used theories are family systems theory, family stress theory, and developmental theory (Table 2-1).




TABLE 2-1


SUMMARY OF FAMILY THEORIES AND APPLICATION










	ASSUMPTIONS

	STRENGTHS

	LIMITATIONS

	APPLICATIONS










	Family Systems Theory






	A change in any one part of a family system affects all other parts of the family system (circular causality).
Family systems are characterized by periods of rapid growth and change and periods of relative stability.
Both too little change and too much change are dysfunctional for the family system; therefore, a balance between morphogenesis (change) and morphostasis (no change) is necessary.
Family systems can initiate change, as well as react to it.

	Applicable for family in normal everyday life, as well as for family dysfunction and pathology.
Useful for families of varying structure and various stages of life cycle.

	More difficult to determine cause-and-effect relationships because of circular causality.

	Mate selection, courtship processes, family communication, boundary maintenance, power and control within family, parent-child relationships, adolescent pregnancy and parenthood.






	Family Stress Theory






	Stress is an inevitable part of family life, and any event, even if positive, can be stressful for family.
Family encounters both normative expected stressors and unexpected situational stressors over life cycle.
Stress has a cumulative effect on family.
Families cope with and respond to stressors with a wide range of responses and effectiveness.

	Potential to explain and predict family behavior in response to stressors and to develop effective interventions to promote family adaptation.
Focuses on positive contribution of resources, coping, and social support to adaptive outcomes.
Can be used by many disciplines in health care field.

	Relationships between all variables in framework not yet adequately described.
Not yet known if certain combinations of resources and coping strategies are applicable to all stressful events.

	Transition to parenthood and other normative transitions, single-parent families, families experiencing work-related stressors (dual-earner family, unemployment), acute or chronic childhood illness or disability, infertility, death of a child, divorce, teenage pregnancy and parenthood.






	Developmental Theory






	Families develop and change over time in similar and consistent ways.
Family and its members must perform certain time-specific tasks set by themselves and by persons in the broader society.
Family role performance at one stage of family life cycle influences family's behavioral options at next stage.
Family tends to be in stage of disequilibrium when entering a new life cycle stage and strives toward homeostasis within stages.

	Provides a dynamic, rather than static, view of family.
Addresses both changes within family and changes in family as a social system over its life history.
Anticipates potential stressors that normally accompany transitions to various stages and when problems may peak because of lack of resources.

	Traditional model more easily applied to two-parent families with children.
Use of age of oldest child and marital duration as marker of stage transition sometimes problematic (e.g., in stepfamilies, single-parent families).

	Anticipatory guidance, educational strategies, and developing or strengthening family resources for management of transition to parenthood; family adjustment to children entering school, becoming adolescents, leaving home; management of “empty nest” years and retirement.
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Family Systems Theory


Family systems theory is derived from general systems theory, a science of “wholeness” that is characterized by interaction among the components of the system and between the system and the environment (Bomar, 2004). General systems theory expanded scientific thought from a simplistic view of direct cause and effect (A causes B) to a more complex and interrelated theory (A influences B, but B also affects A). In family systems theory, the family is viewed as a system that continually interacts with its members and the environment. The emphasis is on the interaction between the members; a change in one family member creates a change in other members, which in turn results in a new change in the original member. Consequently, a problem or dysfunction does not lie in any one member but rather in the type of interactions used by the family. Because the interactions, not the individual members, are viewed as the source of the problem, the family becomes the patient and the focus of care. Examples of the application of family systems theory to clinical problems are nonorganic failure to thrive and child abuse. According to family systems theory, the problem does not rest solely with the parent or child but with the type of interactions between the parent and the child and the factors that affect their relationship.


The family is viewed as a whole that is different from the sum of the individual members. For example, a household of parents and one child consists of not only three individuals, but also four interactive units. These units include three dyads (the marital relationship, the mother-child relationship, and the father-child relationship) and a triangle (the mother-father-child relationship). In this ecologic model, the family system functions within a larger system, with the family dyads in the center of a circle surrounded by the extended family, the subculture, and the culture, with the larger society at the periphery.


Bowen's family systems theory (Hanson, Gedaly-Duff, and Kaakinen, 2005) emphasizes that the key to healthy family function is the members' ability to distinguish themselves from one another both emotionally and intellectually. The family unit has a high level of adaptability. When problems arise within the family, change occurs by altering the interaction or feedback messages that perpetuate disruptive behavior. Feedback refers to processes in the family that help identify strengths and needs and determine how well goals are accomplished. Positive feedback initiates change; negative feedback resists change (Goldenberg and Goldenberg, 2008). When the family system is disrupted, change can occur at any point in the system.


A major factor that influences a family's adaptability is its boundary, an imaginary line that exists between the family and its environment (Hanson, Gedaly-Duff, and Kaakinen, 2005). Families have varying degrees of openness and closure in these boundaries. For example, one family has the capacity to reach out for help, whereas another considers help threatening. Knowledge of boundaries is critical when teaching or counseling families. Families with open boundaries may demonstrate a greater receptivity to interventions, whereas families demonstrating closed boundaries often require increased sensitivity and skill on the part of the nurse to gain their trust and acceptance. The nurse who uses family systems theory should assess the family's ability to accept new ideas, information, resources, and opportunities and to plan strategies.














Family Stress Theory


Family stress theory explains how families react to stressful events and suggests factors that promote adaptation to stress (Hanson, Gedaly-Duff, and Kaakinen, 2005). Families encounter stressors (events that cause stress and have the potential to effect a change in the family social system), including those that are predictable (e.g., parenthood) and those that are unpredictable (e.g., illness, unemployment). These stressors are cumulative, involving simultaneous demands from work, family, and community life. Too many stressful events occurring within a relatively short period (usually 1 year) can overwhelm the family's ability to cope and place it at risk for breakdown or physical and emotional health problems among its members. When the family experiences too many stressors for it to cope adequately, a state of crisis ensues. For adaptation to occur, a change in family structure or interaction is necessary.


The resiliency model of family stress, adjustment, and adaptation emphasizes that the stressful situation is not necessarily pathologic or detrimental to the family but demonstrates that the family needs to make fundamental structural or systemic changes to adapt to the situation (McCubbin and McCubbin, 1994).














Developmental Theory


Developmental theory is an outgrowth of several theories of development. Duvall (1977) described eight developmental tasks of the family throughout its life span (Box 2-1). The family is described as a small group, a semiclosed system of personalities that interacts with the larger cultural social system. As an interrelated system, the family does not have changes in one part without a series of changes in other parts.





Box 2-1


Duvall's Developmental Stages of the Family





Stage I—Marriage and an Independent Home: The Joining of Families







Reestablish couple identity.


Realign relationships with extended family.


Make decisions regarding parenthood.











Stage II—Families with Infants







Integrate infants into the family unit.


Accommodate to new parenting and grandparenting roles.


Maintain marital bond.











Stage III—Families with Preschoolers







Socialize children.


Parents and children adjust to separation.











Stage IV—Families with Schoolchildren







Children develop peer relations.


Parents adjust to their children's peer and school influences.











Stage V—Families with Teenagers







Adolescents develop increasing autonomy.


Parents refocus on midlife marital and career issues.


Parents begin a shift toward concern for the older generation.











Stage VI—Families as Launching Centers







Parents and young adults establish independent identities.


Parents renegotiate marital relationship.











Stage VII—Middle-Aged Families







Reinvest in couple identity with concurrent development of independent interests.


Realign relationships to include in-laws and grandchildren.


Deal with disabilities and death of older generation.











Stage VIII—Aging Families







Shift from work role to leisure and semiretirement or full retirement.


Maintain couple and individual functioning while adapting to the aging process.


Prepare for own death and dealing with the loss of spouse and/or siblings and other peers.








Modified from Wright LM, Leahey M: Nurses and families: a guide to family assessment and intervention, Philadelphia, 1984, Davis.





Developmental theory addresses family change over time using Duvall's family life cycle stages, based on the predictable changes in the family's structure, function, and roles, with the age of the oldest child as the marker for stage transition. The arrival of the first child marks the transition from stage I to stage II. As the first child grows and develops, the family enters subsequent stages. In every stage the family faces certain developmental tasks. At the same time, each family member must achieve individual developmental tasks as part of each family life cycle stage.


Developmental theory can be applied to nursing practice. For example, the nurse can assess how well new parents are accomplishing the individual and family developmental tasks associated with transition to parenthood. New applications should emerge as more is learned about developmental stages for nonnuclear and nontraditional families.




















Family Nursing Interventions


In working with children, the nurse must include family members in their care plan. Research confirms parents' desire and expectation to participate in their child's care (Power and Franck, 2008). To discover family dynamics, strengths, and weaknesses, a thorough family assessment is necessary (see Chapter 4). The nurse's choice of interventions depends on the theoretic family model that is used (Box 2-2). For example, in family systems theory, the focus is on the interaction of family members within the larger environment (Goldenberg and Goldenberg, 2008). In this case, using group dynamics to involve all members in the intervention process and being a skillful communicator are essential. Systems theory also presents excellent opportunities for anticipatory guidance. Because each family member reacts to every stress experienced by that system, nurses can intervene to help the family prepare for and cope with changes. In family stress theory the nurse employs crisis intervention strategies to help family members cope with the challenging event. In developmental theory the nurse provides anticipatory guidance to prepare members for transition to the next family stage. Nurses who think family involvement plays a key role in the care of a child are more likely to include families in the child's daily care (Fisher, Lindhorst, Matthews, et al, 2008).





Box 2-2


Family Nursing Intervention







• Behavior modification


• Case management and coordination


• Collaborative strategies


• Contracting


• Counseling, including support, cognitive reappraisal, and reframing


• Empowering families through active participation


• Environmental modification


• Family advocacy


• Family crisis intervention


• Networking, including use of self-help groups and social support


• Providing information and technical expertise


• Role modeling


• Role supplementation


• Teaching strategies, including stress management, lifestyle modifications, and anticipatory guidance





From Friedman MM, Bowden VR, Jones EG: Family nursing: research theory and practice, ed 5, Upper Saddle River, NJ, 2003, Prentice Hall.
























Family Structure and Function



Family Structure





The family structure, or family composition, consists of individuals, each with a socially recognized status and position, who interact with one another on a regular, recurring basis in socially sanctioned ways (Hanson, Gedaly-Duff, and Kaakinen, 2005). When members are gained or lost through events such as marriage, divorce, birth, death, abandonment, or incarceration, the family composition is altered and roles must be redefined or redistributed.


Traditionally, the family structure was either a nuclear or extended family. In recent years, family composition has assumed new configurations, with the single-parent family and blended family becoming prominent forms. The predominant structural pattern in any society depends on the mobility of families as they pursue economic goals and as relationships change. It is not uncommon for children to belong to several different family groups during their lifetime.


Nurses must be able to meet the needs of children from many diverse family structures and home situations. A family's structure affects the direction of nursing care. The U.S. Census Bureau uses four definitions for families: the traditional nuclear family, the nuclear family, the blended family or household, and the extended family or household. In addition, numerous other types of families have been defined such as single-parent, binuclear, polygamous, communal, and gay, lesbian, bisexual, and transgender families.








Traditional Nuclear Family


A traditional nuclear family consists of a married couple and their biologic children. Children in this type of family live with both biologic parents and, if siblings are present, only full brothers and sisters (i.e., siblings who share the same two biologic parents). No other persons are present in the household (i.e., no steprelatives, foster or adopted children, half-siblings, other relatives, or nonrelatives).














Nuclear Family


The nuclear family is composed of two parents and their children. The parent-child relationship may be biologic, step, adoptive, or foster. Sibling ties may be biologic, step, half, or adoptive. The parents are not necessarily married. No other relatives or nonrelatives are present in the household.














Blended Family


A blended family or household, also called a reconstituted family, includes at least one stepparent, stepsibling, or half-sibling. A stepparent is the spouse of a child's biologic parent but is not the child's biologic parent. Stepsiblings do not share a common biologic parent; the biologic parent of one child is the stepparent of the other. Half-siblings share only one biologic parent.














Extended Family


An extended family or household includes at least one parent, one or more children, and one or more members (related or unrelated) other than a parent or sibling. Parent-child and sibling relationships may be biologic, step, adoptive, or foster.


In many nations and among many ethnic and cultural groups, households with extended families are common. Within the extended family, grandparents often find themselves rearing their grandchildren (Fig. 2-1). Young parents are often considered too young or too inexperienced to make decisions independently. Often, the older relative holds the authority and makes decisions in consultation with the young parents. Sharing residence with relatives also assists with the management of scarce resources and provides child care for working families. A resource for extended families is the Grandparent Information Center.*
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FIG. 2-1 Children benefit from interaction with grandparents, who sometimes assume the parenting role.























Single-Parent Family


In the United States an estimated 24.7 million children live in single-parent families (Annie E Casey Foundation, 2012). The contemporary single-parent family has emerged partially as a consequence of the women's rights movement and also as a result of more women (and men) establishing separate households because of divorce, death, desertion, or single parenthood. In addition, a more liberal attitude in the courts has made it possible for single people, both male and female, to adopt children. Although mothers usually head single-parent families, it is becoming more common for fathers to be awarded custody of dependent children in divorce settlements. With women's increased psychologic and financial independence and the increased acceptability of single parents in society, more unmarried women are deliberately choosing mother-child families. Frequently, these mothers and children are absorbed into the extended family. The challenges of single-parent families are discussed on p. 30.














Binuclear Family


The term binuclear family refers to parents continuing the parenting role while terminating the spousal unit. The degree of cooperation between households and the time the child spends with each can vary. In joint custody the court assigns divorcing parents equal rights and responsibilities concerning the minor child or children. These alternate family forms are efforts to view divorce as a process of reorganization and redefinition of a family rather than as a family dissolution. Joint custody and coparenting are discussed further on p. 30.














Polygamous Family


Although it is not legally sanctioned in the United States, the conjugal unit is sometimes extended by the addition of spouses in polygamous matings. Polygamy refers to either multiple wives (polygyny) or, rarely, husbands (polyandry). Many societies practice polygyny that is further designated as sororal, in which the wives are sisters, or nonsororal, in which the wives are unrelated. Sororal polygyny is widespread throughout the world. Most often, mothers and their children share a husband and father, with each mother and her children living in the same or separate household.














Communal Family


The communal family emerged from disenchantment with most contemporary life choices. Although communal families may have divergent beliefs, practices, and organization, the basic impetus for formation is often dissatisfaction with the nuclear family structure, social systems, and goals of the larger community. Relatively uncommon today, communal groups share common ownership of property. In cooperatives, property ownership is private, but certain goods and services are shared and exchanged without monetary consideration. There is strong reliance on group members and material interdependence. Both provide collective security for nonproductive members, share homemaking and childrearing functions, and help overcome the problem of interpersonal isolation or loneliness.














Gay, Lesbian, Bisexual, and Transgender Families


A same-sex, homosexual, or gay/lesbian/bisexual/transgender (GLBT) family is one in which there is a legal or common-law tie between two persons of the same sex who have children (Blackwell, 2007). There are a growing number of families with same-sex parents in the United States, with an estimated one fifth of all same-sex couples raising children (O'Connell and Feliz, 2011; US Census Bureau, 2011). Although some children in gay/lesbian households are biologic from a former marriage relationship, children may be present in other circumstances. They may be foster or adoptive parents, lesbian mothers may conceive through artificial fertilization, or a gay male couple may become parents through use of a surrogate mother.


When children are brought up in GLBT families, the relationships seem as natural to them as heterosexual parents do to their offspring. In other cases, however, disclosure of parental homosexuality (“coming out”) to children can be a concern for families. There are a number of factors to consider before disclosing this information to children. Parents should be comfortable with their own sexual preference and should discuss this with the children as they become old enough to understand relationships. Discussions should be planned and take place in a quiet setting where interruptions are unlikely.


Nurses need to be nonjudgmental and to learn to accept differences rather than demonstrate prejudice that can have a detrimental effect on the nurse-child-family relationship (Blackwell, 2007). Moreover, the more nurses know about the child's family and lifestyle, the more they can help the parents and the child.














Family Strengths and Functioning Style


Family function refers to the interactions of family members, especially the quality of those relationships and interactions (Bomar, 2004). Researchers are interested in family characteristics that help families to function effectively. Knowledge of these factors guides the nurse throughout the nursing process and helps the nurse to predict ways that families may cope and respond to a stressful event, to provide individualized support that builds on family strengths and unique functioning style, and to assist family members in obtaining resources.


Family strengths and unique functioning styles (Box 2-3) are significant resources that nurses can use to meet family needs. Building on qualities that make a family work well and strengthening family resources make the family unit even stronger. All families have strengths as well as vulnerabilities.





Box 2-3


Qualities of Strong Families







• A belief and sense of commitment toward promoting the well-being and growth of individual family members, as well as the family unit


• Appreciation for the small and large things that individual family members do well and encouragement to do better


• Concentrated effort to spend time and do things together, no matter how formal or informal the activity or event


• A sense of purpose that permeates the reasons and basis for “going on” in both bad and good times


• A sense of congruence among family members regarding the value and importance of assigning time and energy to meet needs


• The ability to communicate with one another in a way that emphasizes positive interactions


• A clear set of family rules, values, and beliefs that establishes expectations about acceptable and desired behavior


• A varied repertoire of coping strategies that promote positive functioning in dealing with both normative and nonnormative life events


• The ability to engage in problem-solving activities designed to evaluate options for meeting needs and procuring resources


• The ability to be positive and see the positive in almost all aspects of their lives, including the ability to see crisis and problems as an opportunity to learn and grow


• Flexibility and adaptability in the roles necessary to procure resources to meet needs


• A balance between the use of internal and external family resources for coping and adapting to life events and planning for the future





From Dunst C, Trivette C, Deal A: Enabling and empowering families: principles and guidelines for practice, Cambridge, Mass, 1988, Brookline Books.























Family Roles and Relationships


Each individual has a position, or status, in the family structure and plays culturally and socially defined roles in interactions within the family. Each family also has its own traditions and values and sets its own standards for interaction within and outside the group. Each determines the experiences the children should have, those they are to be shielded from, and how each of these experiences meets the needs of family members. When family ties are strong, social control is highly effective, and most members conform to their roles willingly and with commitment. Conflicts arise when people do not fulfill their roles in ways that meet other family members' expectations, either because they are unaware of the expectations or because they choose not to meet them.








Parental Roles


In all family groups the socially recognized status of father and mother exists with socially sanctioned roles that prescribe appropriate sexual behavior and childrearing responsibilities. The guides for behavior in these roles serve to control sexual conflict in society and provide for prolonged care of children. The degree to which parents are committed and the way they play their roles are influenced by a number of variables and by the parents' unique socialization experience.


Parental role definitions have changed as a result of the changing economy and increased opportunities for women (Bomar, 2004). As the woman's role has changed, the complementary role of the man has also changed. Many fathers are more active in childrearing and household tasks. As the redefinition of sex roles continues in American families, role conflicts may arise in many families because of a cultural lag of the persisting traditional role definitions.














Role Learning


Roles are learned through the socialization process. During all stages of development, children learn and practice, through interaction with others and in their play, a set of social roles and the characteristics of other roles. They behave in patterned and more or less predictable ways because they learn roles that define mutual expectations in typical social relationships. Although role definitions are changing, the basic determinants of parenting remain the same. Several determinants of parenting infants and young children are parental personality and mental well-being, systems of support, and child characteristics. These determinants have been used as consistent measurements to determine a person's success in fulfilling the parental role.


Parents, peers, authority figures, and other socializing agents who use positive and negative sanctions to ensure conformity to their norms transmit role conceptions. Role behaviors positively reinforced by rewards such as love, affection, friendship, and honors are strengthened. Negative reinforcement takes the form of ridicule, withdrawal of love, expressions of disapproval, or banishment.


In some cultures the role behavior expected of children conflicts with desirable adult behavior. One of the family's responsibilities is to develop culturally appropriate role behavior in children. Children learn to perform in expected ways consistent with their position in the family and culture. The observed behavior of each child is a single manifestation—a combination of social influences and individual psychologic processes. In this way the uniting of the child's intrapersonal system (the self) with the interpersonal system (the family) is simultaneously understood as the child's conduct.


Role structuring initially takes place within the family unit, in which the children fulfill a set of roles and respond to the roles of their parents and other family members (Hanson, Gedaly-Duff, and Kaakinen, 2005). Children's roles are shaped primarily by the parents, who apply direct or indirect pressures to induce or force children into the desired patterns of behavior or direct their efforts toward modification of the role responses of the child on a mutually acceptable basis. Parents have their own techniques and determine the course that the socialization process follows.


Children respond to life situations according to behaviors learned in reciprocal transactions. As they acquire important role-taking skills, their relationships with others change. For instance, when a teenager is also the mother but lives in a household with the grandmother, the teenager may be viewed more as an adolescent than as a mother. Children become proficient at understanding others as they acquire the ability to discriminate their own perspectives from those of others. Children who get along well with others and attain status in the peer group have well-developed role-taking skills.








Family Size and Configuration


Parenting practices differ between small and large families. Small families place more emphasis on the individual development of the children. Parenting is intensive rather than extensive, and there is constant pressure to measure up to family expectations. Children's development and achievement are measured against those of other children in the neighborhood and social class. In small families, children have more democratic participation than in larger families. Adolescents in small families identify more strongly with their parents and rely more on them for advice. They have well-developed, autonomous inner controls as contrasted with adolescents from larger families, who rely more on adult authority.


Children in a large family are able to adjust to a variety of changes and crises. There is more emphasis on the group and less on the individual (Fig. 2-2). Cooperation is essential, often because of economic necessity. The large number of people sharing a limited amount of space requires a greater degree of organization, administration, and authoritarian control. A dominant family member (a parent or older child) wields control. The number of children reduces the intimate, one-to-one contact between the parent and any individual child. Consequently, children turn to each other for what they cannot get from their parents. The reduced parent-child contact encourages individual children to adopt specialized roles to gain recognition in the family.
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FIG. 2-2 Family structure and function promote strong relationships among its members.








Older siblings in large families often administer discipline (Fig. 2-3). Siblings are usually attuned to what constitutes misbehavior. Sibling disapproval or ostracism is frequently a more meaningful disciplinary measure than parental interventions. In situations such as death or illness of a parent, an older sibling often assumes responsibility for the family at considerable personal sacrifice. Large families generate a sense of security in the children that is fostered by sibling support and cooperation. However, adolescents from a large family are more peer oriented than family oriented.
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FIG. 2-3 Older school-age children often enjoy taking responsibility for the care of a younger sibling.
































Parenting








Parenting Styles


Children respond to their environment in a variety of ways. A child's temperament heavily influences his or her response (see Chapter 10), but styles of parenting have also been show to affect a child and lead to particular behavioral responses. Parenting styles are often classified as authoritarian, permissive, or authoritative (Baumrind, 1971; 1996). Authoritarian parents try to control their children's behavior and attitudes through unquestioned mandates. They establish rules and regulations or standards of conduct that they expect to be followed rigidly and unquestioningly. The message is: “Do it because I say so.” Punishment need not be corporal but may be stern withdrawal of love and approval. Careful training often results in rigidly conforming behavior in the children, who tend to be sensitive, shy, self-conscious, retiring, and submissive. They are more likely to be courteous, loyal, honest, and dependable, but docile. These behaviors are more typically observed when close supervision and affection accompany parental authority. If not, this style of parenting may be associated with both defiant and antisocial behaviors.


Permissive parents exert little or no control over their children's actions. They avoid imposing their own standards of conduct and allow their children to regulate their own activity as much as possible. These parents consider themselves to be resources for the children, not role models. If rules do exist, the parents explain the underlying reason, elicit the children's opinions, and consult them in decision-making processes. They employ lax, inconsistent discipline; do not set sensible limits; and do not prevent the children from upsetting the home routine. These parents rarely punish the children.


Authoritative parents combine practices from both of the previously described parenting styles. They direct their children's behavior and attitudes by emphasizing the reason for rules and negatively reinforcing deviations. They respect the individuality of each child and allow the child to voice objections to family standards or regulations. Parental control is firm and consistent but tempered with encouragement, understanding, and security. Control is focused on the issue, not on withdrawal of love or the fear of punishment. These parents foster “inner-directedness,” a conscience that regulates behavior based on feelings of guilt or shame for wrongdoing, not on fear of being caught or punished. Parents' realistic standards and reasonable expectations produce children with high self-esteem who are self-reliant, assertive, inquisitive, content, and highly interactive with other children.


There are differing philosophies in regard to parenting. Childrearing is a culturally bound phenomenon, and children are socialized to behave in ways that are important to their family. In the authoritative style, authority is shared and children are included in discussions, fostering an independent and assertive style of participation in family life. When working with individual families, nurses should give these differing styles equal respect.














Limit Setting and Discipline


In its broadest sense, discipline means “to teach” or refers to a set of rules governing conduct. In a narrower sense, it refers to the action taken to enforce the rules after noncompliance. Limit setting refers to establishing the rules or guidelines for behavior. For example, parents can place limits on the amount of time children spend watching television or chatting online. The clearer the limits that are set and the more consistently they are enforced, the less need there is for disciplinary action.


Nurses can help parents establish realistic and concrete “rules.” Limit setting and discipline are positive, necessary components of childrearing and serve several useful functions as they help children:




• Test their limits of control


• Achieve in areas appropriate for mastery at their level


• Channel undesirable feelings into constructive activity


• Protect themselves from danger


• Learn socially acceptable behavior





Children want and need limits. Unrestricted freedom is a threat to their security and safety. By testing the limits imposed on them, children learn the extent to which they can manipulate their environment and gain reassurance from knowing that others are there to protect them from potential harm.








Minimizing Misbehavior


The reasons for misbehavior may include attention, power, defiance, and a display of inadequacy (e.g., the child misses classes because of a fear that he or she is unable to do the work). Children may also misbehave because the rules are not clear or consistently applied. Acting-out behavior, such as a temper tantrum, may represent uncontrolled frustration, anger, depression, or pain. The best approach is to structure interactions with children to prevent or minimize unacceptable behavior (see Family-Centered Care box).
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Minimizing Misbehavior







• Set realistic goals for acceptable behavior and expected achievements.


• Structure opportunities for small successes to lessen feelings of inadequacy.


• Praise children for desirable behavior with attention and verbal approval.


• Structure the environment to prevent unnecessary difficulties (e.g., place fragile objects in an inaccessible area).


• Set clear and reasonable rules; expect the same behavior regardless of the circumstances; if exceptions are made, clarify that the change is for one time only.


• Teach desirable behavior through own example, such as using a quiet, calm voice rather than screaming.


• Review expected behavior before special or unusual events, such as visiting a relative or having dinner in a restaurant.


• Phrase requests for appropriate behavior positively, such as “Put the book down,” rather than “Don't touch the book.”


• Call attention to unacceptable behavior as soon as it begins; use distraction to change the behavior or offer alternatives to annoying actions, such as exchanging a quiet toy for one that is too noisy.


• Give advance notice or “friendly reminders,” such as “When the TV program is over, it is time for dinner” or “I'll give you to the count of three, and then we have to go.”


• Be attentive to situations that increase the likelihood of misbehaving, such as overexcitement or fatigue, or decreased personal tolerance to minor infractions.


• Offer sympathetic explanations for not granting a request, such as “I am sorry I can't read you a story now, but I have to finish dinner. Then we can spend time together.”


• Keep any promises made to children.


• Avoid outright conflicts; temper discussions with statements such as “Let's talk about it and see what we can decide together” or “I have to think about it first.”


• Provide children with opportunities for power and control.




















General Guidelines for Implementing Discipline


Regardless of the type of discipline used, certain principles are essential to ensure the efficacy of the approach (see Family-Centered Care box). Many strategies, such as behavior modification, can only be implemented effectively when principles of consistency and timing are followed. A pattern of intermittent or occasional enforcement of limits actually prolongs the undesired behavior because children learn that if they are persistent, the behavior is permitted eventually. Delaying punishment weakens its intent, and practices such as telling the child “Wait until your father comes home” are not only ineffectual but also convey negative messages about the other parent.
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Implementing Discipline







• Consistency—Implement disciplinary action exactly as agreed on and for each infraction.


• Timing—Initiate discipline as soon as child misbehaves; if delays are necessary, such as to avoid embarrassment, verbally disapprove of the behavior and state that disciplinary action will be implemented.


• Commitment—Follow through with the details of the discipline, such as timing of minutes; avoid distractions that may interfere with the plan, such as telephone calls.


• Unity—Make certain that all caregivers agree on the plan and are familiar with the details to prevent confusion and alliances between child and one parent.


• Flexibility—Choose disciplinary strategies that are appropriate to child's age and temperament and the severity of the misbehavior.


• Planning—Plan disciplinary strategies in advance and prepare child if feasible (e.g., explain use of time-out); for unexpected misbehavior, try to discipline when you are calm.


• Behavior orientation—Always disapprove of the behavior, not the child, with such statements as “That was a wrong thing to do. I am unhappy when I see behavior like that.”


• Privacy—Administer discipline in private, especially with older children, who may feel ashamed in front of others.


• Termination—After the discipline is administered, consider child as having a “clean slate,” and avoid bringing up the incident or lecturing.




















Types of Discipline


To deal with misbehavior, parents need to implement appropriate disciplinary action. Many approaches are available. Reasoning involves explaining why an act is wrong and is usually appropriate for older children, especially when moral issues are involved. However, young children cannot be expected to “see the other side” because of their egocentrism. Children in the preoperative stage of cognitive development (toddlers and preschoolers) have a limited ability to distinguish between their point of view and that of others. Sometimes children use “reasoning” as a way of gaining attention. For example, they may misbehave, thinking the parents will give them a lengthy explanation of the wrongdoing and knowing that negative attention is better than no attention. When children use this technique, parents should end the explanation by stating, “This is the rule, and this is how I expect you to behave. I won't explain it any further.”


Unfortunately, reasoning is often combined with scolding, which sometimes takes the form of shame or criticism. For example, the parent may state, “You are a bad boy for hitting your brother.” Children take such remarks seriously and personally, believing that they are bad.
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When reprimanding children, focus only on the misbehavior, not on the child. Use of “I” messages rather than “you” messages expresses personal feelings without accusation or ridicule. For example, an “I” message attacks the behavior—”I am upset when Johnny is punched; I don't like to see him hurt”—not the child.





Positive and negative reinforcement is the basis of behavior modification theory—behavior that is rewarded will be repeated; behavior that is not rewarded will be extinguished. Using rewards is a positive approach. By encouraging children to behave in specified ways, the parents can decrease the tendency to misbehave. With young children, using paper stars is an effective method. For older children, the “token system” is appropriate, especially if a certain number of stars or tokens yields a special reward, such as a trip to the movies or a new book. In planning a reward system, the parents must explain expected behaviors to the child and establish rewards that are reinforcing. They should use a chart to record the stars or tokens and always give an earned reward promptly. Verbal approval should always accompany extrinsic rewards.


Consistently ignoring behavior will eventually extinguish or minimize the act. Although this approach sounds simple, it is difficult to implement consistently. Parents frequently “give in” and resort to previous patterns of discipline. Consequently, the behavior is actually reinforced because the child learns that persistence gains parental attention. For ignoring to be effective, parents should (1) understand the process, (2) record the undesired behavior before using ignoring to determine whether a problem exists and to compare results after ignoring is begun, (3) determine whether parental attention acts as a reinforcer, and (4) be aware of “response burst.” Response burst is a phenomenon that occurs when the undesired behavior increases after ignoring is initiated because the child is “testing” the parents to see if they are serious about the plan.


The strategy of consequences involves allowing children to experience the results of their misbehavior. It includes three types:




1. Natural—Those that occur without any intervention, such as being late and having to clean up the dinner table


2. Logical—Those that are directly related to the rule, such as not being allowed to play with another toy until the used ones are put away


3. Unrelated—Those that are imposed deliberately, such as no playing until homework is completed or the use of time-out





Natural or logical consequences are preferred and effective if they are meaningful to children. For example, the natural consequence of living in a messy room may do little to encourage cleaning up, but allowing no friends over until the room is neat can be motivating! Withdrawing privileges is often an unrelated consequence. After the child experiences the consequence, the parent should refrain from any comment, because the usual tendency is for the child to try to place blame for imposing the rule.


Time-out is a refinement of the common practice of sending the child to his or her room and is a type of unrelated consequence. It is based on the premise of removing the reinforcer (i.e., the satisfaction or attention the child is receiving from the activity). When placed in an unstimulating and isolated place, children become bored and consequently agree to behave in order to reenter the family group (Fig. 2-4). Time-out avoids many of the problems of other disciplinary approaches. No physical punishment is involved; no reasoning or scolding is given; and the parent does not need to be present for all of the time-out, thus facilitating consistent application of this type of discipline. Time-out offers both the child and the parent a “cooling-off” time. To be effective, however, time-out must be planned in advance (see Family-Centered Care box). Implement time-out in a public place by selecting a suitable area, or explain to children that time-out will be spent immediately on returning home.
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FIG. 2-4 Time-out is an excellent disciplinary strategy for young children.
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Using Time-Out







Select an area for time-out that is safe, convenient, and unstimulating, but where the child can be monitored, such as the bathroom, hallway, or laundry room.


Determine what behaviors warrant a time-out.


Make certain children understand the “rules” and how they are expected to behave.


Explain to children the process of time-out:




• When they misbehave, they will be given one warning. If they do not obey, they will be sent to the place designated for time-out.


• They are to sit there for a specified period.


• If they cry, refuse, or display any disruptive behavior, the time-out period will begin after they quiet down.


• When they are quiet for the duration of the time, they can then leave the room.








A rule for the length of time-out is 1 minute per year of age; use a kitchen timer with an audible bell to record the time rather than a watch.





Corporal or physical punishment most often takes the form of spanking (Larzelere, 2008). Based on the principles of aversive therapy, inflicting pain through spanking causes a dramatic short-term decrease in the behavior. However, this approach has serious flaws: (1) it teaches children that violence is acceptable; (2) it may physically harm the child if it is the result of parental rage; and (3) children become “accustomed” to spanking, requiring more severe corporal punishment over time. Spanking can result in severe physical and psychologic injury, and it interferes with effective parent-child interaction (Cain, 2008). In addition, when the parents are not around, children are likely to misbehave, since they have not learned to behave well for their own sake. Parental use of corporal punishment may also interfere with the child's development of moral reasoning.


























Special Parenting Situations


Parenting is a demanding task under ideal circumstances, but when parents and children face situations that deviate from “the norm,” the potential for family disruption is increased. Situations that are encountered frequently are divorce, single parenthood, blended families, adoption, and dual-career families. In addition, as cultural diversity increases in our communities, many immigrants are making the transition to parenthood and a new country, culture, and language simultaneously. Other situations that create unique parenting challenges are parental alcoholism, homelessness, and incarceration. Although these topics are not addressed here, the reader may wish to investigate them further.








Parenting the Adopted Child


Adoption establishes a legal relationship between a child and parents who are not related by birth but who have the same rights and obligations that exist between children and their biologic parents. In the past the biologic mother alone made the decision to relinquish the rights to her child. In recent years the courts have acknowledged the legal rights of the biologic father regarding this decision. Concerned child advocates have questioned whether decisions that honor the father's rights are in the best interests of the child. As the child's rights have become recognized, older children have successfully dissolved their legal bond with their biologic parents to pursue adoption by adults of their choice. Furthermore, there is a growing interest and demand within the gay and lesbian (GLBT) community to adopt.


Unlike biologic parents, who prepare for their child's birth with prenatal classes and the support of friends and relatives, adoptive parents have fewer sources of support and preparation for the new addition to their family. Nurses can provide the information, support, and reassurance needed to reduce parental anxiety regarding the adoptive process and refer adoptive parents to state parental support groups. Such sources can be contacted through a state or county welfare office.


The sooner infants enter their adoptive home, the better the chances of parent-infant attachment. However, the more caregivers the infant had before adoption, the greater the risk for attachment problems. The infant must break the bond with the previous caregiver and form a new bond with the adoptive parents. Difficulties in forming an attachment depend on the amount of time he or she has spent with caregivers early in life as well as the number of caregivers (e.g., the birth mother, nurse, adoption agency personnel).


Siblings, adopted or biologic, who are old enough to understand, should be included in decisions regarding the commitment to adopt, with reassurance that they are not being replaced. Ways that the siblings can interact with the adopted child should be stressed (Fig. 2-5).
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FIG. 2-5 An older sister lovingly embraces her adopted sister.














Issues of Origin


The task of telling children that they are adopted can be a cause of deep concern and anxiety. There are no clear-cut guidelines for parents to follow in determining when and at what age children are ready for the information. Parents are naturally reluctant to present such potentially unsettling news. However, it is important that parents not withhold the adoption from the child, since it is an essential component of the child's identity.


The timing arises naturally as parents become aware of the child's readiness. Most authorities believe that children should be informed at an age young enough so that, as they grow older, they do not remember a time when they did not know they were adopted. The time is highly individual, but it must be right for both the parents and the child. It may be when children ask where babies come from, at which time children can also be told the facts of their adoption. If they are told in a way that conveys the idea that they were active participants in the selection process, they will be less likely to feel that they were abandoned victims in a helpless situation. For example, parents can tell children that their personal qualities drew the parents to them. It is wise for parents who have not previously discussed adoption to tell children that they are adopted before the children enter school to avoid having them learn it from third parties. Complete honesty between parents and children strengthens the relationship.


Parents should anticipate behavior changes after the disclosure, especially in older children. Children who are struggling with the revelation that they are adopted may benefit from individual and family counseling. Children may use the fact of their adoption as a weapon to manipulate and threaten parents. Statements such as “My real mother would not treat me like this” or “You don't love me as much because I'm adopted” hurt parents and increase their feelings of insecurity. Such statements may also cause parents to become overpermissive. Adopted children need the same undemanding love, combined with firm discipline and limit setting, as any other child.














Adolescence


Adolescence may be an especially trying time for parents of adopted children. The normal confrontations of adolescents and parents assume more painful aspects in adoptive families. Adolescents may use their adoption to defy parental authority or as a justification for aberrant behavior. As they attempt to master the task of identity formation, they may begin to have feelings of abandonment by their biologic parents. Gender differences in reacting to adoption may surface.


Adopted children fantasize about their biologic parents and may feel the need to discover their parents' identity to define themselves and their own identity. It is important for parents to keep the lines of communication open and to reassure their child that they understand the need to search for their identity. In some states, birth certificates are made legally available to adopted children when they come of age. Parents should be honest with questioning adolescents and tell them of this possibility (the parents themselves are unable to obtain the birth certificate; it is the children's responsibility if they desire it).














Cross-Racial and International Adoption


Adoption of children from racial backgrounds different from that of the family is commonplace. In addition to the problems faced by adopted children in general, children of a cross-racial adoption must deal with physical and sometimes cultural differences. It is advised that parents who adopt children with different ethnic background do everything to preserve the adopted children's racial heritage.





[image: image] Nursing Alert


As a health care provider, it is important not to ask the wrong questions, such as “Is she yours, or is she adopted?” “What do you know about the ‘real’ mother?” “Do they have the same father?” or “How much did it cost to adopt him?”





Although the children are full-fledged members of an adopting family and citizens of the adopted country, if they have a strikingly different appearance from other family members or exhibit distinct racial or ethnic characteristics, challenges may be encountered outside the family. Bigotry may appear among relatives and friends. Strangers may make thoughtless comments and talk about the children as though they were not members of the family. It is vital that family members declare to others that this is their child and a cherished member of the family.


In international adoptions the medical information the parents receive may be incomplete or sketchy; weight, height, and head circumference are often the only objective information present in the child's medical record. Many internationally adopted children were born prematurely, and common health problems such as infant diarrhea and malnutrition delay growth and development. Some children have serious or multiple health problems that can be stressful for the parents.




















Parenting and Divorce


Since the mid-1960s, a marked change in the stability of families has been reflected in increased rates of divorce, single parenthood, and remarriage. In 2011 the divorce rate for the United States was 3.4 per 1000 total population (Centers for Disease Control and Prevention, 2011). The divorce rate has changed little since 1987. In the decade before that, the rate increased yearly, with a peak in 1979. Although almost half of all divorcing couples are childless, it is estimated that more than 1 million children experience divorce each year.


The process of divorce begins with a period of marital conflict of varying length and intensity, followed by a separation, the actual legal divorce, and the reestablishment of different living arrangements (Box 2-4). Because a function of parenthood is to provide for the security and emotional welfare of children, disruption of the family structure often engenders strong feelings of guilt in the divorcing parents (Fig. 2-6).





Box 2-4


The Divorce Process





Acute Phase







• The married couple makes the decision to separate.


• This phase includes the legal steps of filing for dissolution of the marriage and, usually, the departure of the father from the home.


• This phase lasts from several months to more than a year and is accompanied by familial stress and a chaotic atmosphere.











Transitional Phase







• The adults and children assume unfamiliar roles and relationships within a new family structure.


• This phase is often accompanied by a change of residence, a reduced standard of living and altered lifestyle, a larger share of the economic responsibility being shouldered by the mother, and radically altered parent-child relationships.











Stabilizing Phase







• The postdivorce family reestablishes a stable, functioning family unit.


• Remarriage frequently occurs, with concomitant changes in all areas of family life.








Modified from Wallerstein JS: Children of divorce: stress and developmental tasks. In Garmezy N, Rutter M, editors: Stress, coping, and development in children, New York, 1988, McGraw-Hill.
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FIG. 2-6 Quality time spent with a child during a divorce is essential to a family's health and well-being.








During a divorce, parents' coping abilities may be compromised. The parents may be preoccupied with their own feelings, needs, and life changes and be unavailable to support their children. Newly employed parents, usually mothers, are likely to leave children with new caregivers, in strange settings, or alone after school. The parent may also spend more time away from home, searching for or establishing new relationships. Sometimes, however, the adult feels frightened and alone and begins to depend on the child as a substitute for the absent parent. This dependence places an enormous burden on the child.


Common characteristics in the custodial household after separation and divorce include disorder, coercive types of control, inflammable tempers in both parents and children, reduced parental competence, a greater sense of parental helplessness, poorly enforced discipline, and diminished regularity in household routines. Noncustodial parents are seldom prepared for the role of visitor, may assume the role of recreational and “fun” parent, and may not have a residence suitable for children's visits. They may also be concerned about maintaining the arrangement over the years to follow.








Impact of Divorce on Children


Parental divorce is an additional childhood adversity that contributes to poor mental health outcomes, especially when combined with child abuse. Parental psychopathology may be one possible mechanism to explain the relationships between child abuse, parental divorce, and psychiatric disorders and suicide attempts (Afifi, Boman, Fleisher, et al, 2009). Even when a divorce is amicable and open, children recall parental separation with the same emotions felt by victims of a natural disaster: loss, grief, and vulnerability to forces beyond their control.


The impact of divorce on children depends on several factors, including the age and sex of the children, the outcome of the divorce, and the quality of the parent-child relationship and parental care during the years following the divorce. Family characteristics are more crucial to the child's well-being than specific child characteristics, such as age or sex. High levels of ongoing family conflict are related to problems of social development, emotional stability, and cognitive skills for the child (see Research Focus box).





[image: image] Research Focus


Impact of Divorce


Children who reported that their divorced parents were cooperative had better relationships with their parents, grandparents, stepparents, and siblings (Ahrons, 2007). Complications associated with divorce include efforts on the part of one parent to subvert the child's loyalties to the other, abandonment to other caregivers, and adjustment to a stepparent.





A major problem occurs when children are “caught in the middle” between the divorced parents. They become the message bearer between the parents, are often quizzed about the other parent's activities, and have to listen to one parent criticize the other. A nurse may be able to help the child get out of the middle by stating “I messages” based on the formula of “I feel (state the feeling) when you (state the source). I would like it if you. …” An example of an “I message” is: “I do not feel comfortable when you ask me questions about Mom; maybe you could ask her yourself.” This approach enables the child to feel in control.


Feelings of children toward divorce vary with age (Box 2-5). Previously, researchers believed that divorce had a greater impact on younger children, but recent observations indicate that divorce constitutes a major disruption for children of all ages. The feelings and behaviors of children may be different for various ages and gender, but all children suffer stress second only to the stress produced by the death of a parent. Although considerable research has looked at sex differences in children's adjustments to divorce, the findings are not conclusive.





Box 2-5   Feelings and Behaviors of Children Related to Divorce





Infancy







• Effects of reduced mothering or lack of mothering


• Increased irritability


• Disturbance in eating, sleeping, and elimination


• Interference with attachment process











Early Preschool Children (Ages 2 to 3 Years)







• Frightened and confused


• Blame themselves for the divorce


• Fear of abandonment


• Increased irritability, whining, tantrums


• Regressive behaviors (e.g., thumb sucking, loss of elimination control)


• Separation anxiety











Later Preschool Children (Ages 3 to 5 Years)







• Fear of abandonment


• Blame themselves for the divorce; decreased self-esteem


• Bewilderment regarding all human relationships


• Become more aggressive in relationships with others (e.g., siblings, peers)


• Engage in fantasy to seek understanding of the divorce











Early School–Age Children (Ages 5 to 6 Years)







• Depression and immature behavior


• Loss of appetite and sleep disorders


• May be able to verbalize some feelings and understand some divorce-related changes


• Increased anxiety and aggression


• Feelings of abandonment by departing parent











Middle School-Age Children (Ages 6 to 8 Years)







• Panic reactions


• Feelings of deprivation—loss of parent, attention, money, and secure future


• Profound sadness, depression, fear, and insecurity


• Feelings of abandonment and rejection


• Fear regarding the future


• Difficulty expressing anger at parents


• Intense desire for reconciliation of parents


• Impaired capacity to play and enjoy outside activities


• Decline in school performance


• Altered peer relationships—become bossy, irritable, demanding, and manipulative


• Frequent crying, loss of appetite, sleep disorders


• Disturbed routine, forgetfulness











Later School–Age Children (Ages 9 to 12 Years)







• More realistic understanding of divorce


• Intense anger directed at one or both parents


• Divided loyalties


• Ability to express feelings of anger


• Ashamed of parental behavior


• Desire for revenge; may wish to punish the parent they hold responsible


• Feelings of loneliness, rejection, and abandonment


• Altered peer relationships


• Decline in school performance


• May develop somatic complaints


• May engage in aberrant behavior such as lying, stealing


• Temper tantrums


• Dictatorial attitude











Adolescents (Ages 12 to 18 Years)







• Able to disengage themselves from parental conflict


• Feelings of a profound sense of loss—of family, childhood


• Feelings of anxiety


• Worry about themselves, parents, siblings


• Expression of anger, sadness, shame, embarrassment


• May withdraw from family and friends


• Disturbed concept of sexuality


• May engage in acting-out behaviors











Some children feel a sense of shame and embarrassment concerning the family situation. Sometimes children see themselves as different, inferior, or unworthy of love, especially if they feel responsible for the family dissolution. Although the social stigma attached to divorce no longer produces the emotions it did in the past, such feelings may still exist in small towns or in some cultural groups and can reinforce children's negative self-image. The lasting effects of divorce depend on the children's and the parents' adjustment to the transition from an intact family to a single-parent family and, often, to a reconstituted family.


Although most studies have concentrated on the negative effects of divorce on youngsters, some positive outcomes of divorce have been reported. A successful postdivorce family, either a single-parent or a reconstituted family, can improve the quality of life for both adults and children. If conflict is resolved, a better relationship with one or both parents may result, and some children may have less contact with a disturbed parent. Greater stability in the home setting and the removal of arguing parents can be a positive outcome for the child's long-term well-being.








Telling the Children


Parents are understandably hesitant to tell children about their decision to divorce. Most parents neglect to discuss either the divorce or its inevitable changes with their preschool child. Without preparation, even children who remain in the family home are confused by the parental separation. Frequently, children are already experiencing vague, uneasy feelings that are more difficult to cope with than being told the truth about the situation.


If possible, the initial disclosure should include both parents and siblings, followed by individual discussions with each child. Sufficient time should be set aside for these discussions, and they should take place during a period of calm, not after an argument. Parents who physically hold or touch their children provide them with a feeling of warmth and reassurance. The discussions should include the reason for the divorce, if age appropriate, and reassurance that the divorce is not the fault of the children.


Parents should not fear crying in front of the children, because their crying gives the children permission to cry also. Children need to ventilate their feelings. Children may feel guilt, a sense of failure, or that they are being punished for misbehavior. They normally feel anger and resentment and should be allowed to communicate these feelings without punishment. They also have feelings of terror and abandonment. They need consistency and order in their lives. They want to know where they will live, who will take care of them, if they will be with their siblings, and if there will be enough money to live on. Children may also wonder what will happen on special days such as birthdays and holidays, whether both parents will come to school events, and whether they will still have the same friends. Children fear that if their parents stopped loving each other, they could stop loving them. Their need for love and reassurance is tremendous at this time.




















Custody and Parenting Partnerships


In the past, when parents separated, the mother was given custody of the children with visitation agreements for the father. Now both parents and the courts are seeking alternatives. Current belief is that neither fathers nor mothers should be awarded custody automatically. Custody should be awarded to the parent who is best able to provide for the children's welfare. In some cases, children experience severe stress when living or spending time with a parent. Many fathers have demonstrated both their competence and their commitment to care for their children.


Often overlooked are the changes that may occur in the children's relationships with other relatives, especially grandparents. Grandparents are increasingly involved in the care of young children (Fergusson, Maughan, and Golding, 2008). Grandparents on the noncustodial side are often kept from their grandchildren, whereas those on the custodial side may be overwhelmed by their adult child's return to the household with grandchildren.


Two other types of custody arrangements are divided custody and joint custody. Divided custody, or split custody, means that each parent is awarded custody of one or more of the children, thereby separating siblings. For example, sons might live with the father and daughters with the mother.


Joint custody takes one of two forms. In joint physical custody, the parents alternate the physical care and control of the children on an agreed-on basis while maintaining shared parenting responsibilities legally. This custody arrangement works well for families who live close to each other and whose occupations permit an active role in the care and rearing of the children. In joint legal custody, the children reside with one parent, but both parents are the children's legal guardians, and both participate in childrearing.


Coparenting offers substantial benefits for the family: children can be close to both parents and life with each parent can be more normal (as opposed to having a disciplinarian mother and a recreational father). To be successful, parents in these arrangements must be highly committed to provide normal parenting and to separate their marital conflicts from their parenting roles. No matter what type of custody arrangement is awarded, the primary consideration is the welfare of the children.




















Single Parenting


An individual may acquire single-parent status as a result of divorce, separation, death of a spouse, or birth or adoption of a child. Although divorce rates have stabilized, the number of single-parent households continues to rise. In 2011, 35% of children younger than 18 years of age lived in single-parent families, and the majority of single parents were women (Annie E Casey Foundation, 2012; Kreider and Elliott, 2009). Although some women are single parents by choice, most never planned on being single parents, and many feel pressure to marry or remarry.


Managing shortages of money, time, and energy is often a concern for single parents. Studies repeatedly confirm the financial difficulties of single-parent families, particularly single mothers. In 2010, only one third of mother-headed households received any child support or alimony (Annie E Casey Foundation, 2012). In fact, the stigma of poverty may be more keenly felt than the discrimination associated with being a single parent. These families are often forced by their financial status to live in communities with inadequate housing and personal safety concerns. Single parents often feel guilty about the time spent away from their children. Divorced mothers, from marriages in which the father assumed the role of breadwinner and the mother the household maintenance and parenting roles, have considerable difficulty adjusting to their new role of breadwinner. Many single parents have trouble arranging for adequate child care, particularly for a sick child.


Social supports and community resources needed by single-parent families include health care services that are open on evenings and weekends; high-quality child care; respite child care to relieve parental exhaustion and prevent burnout; and parent enhancement centers for advancing education and job skills, providing recreational activities, and offering parenting education. Single parents need social contacts separate from their children for their own emotional growth and that of their children. Parents Without Partners, Inc.,* is an organization designed to meet the needs of single parents.











Single Fathers


Fathers who have custody of their children have many of the same problems as divorced mothers. They feel overburdened by the responsibility; depressed; and concerned about their ability to cope with the emotional needs of the children, especially girls. Some fathers lack homemaking skills. They may find it difficult at first to coordinate household tasks, school visits, and other activities associated with managing a household alone (Fig. 2-7).
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FIG. 2-7 Fathers who assume care of their children may feel more comfortable and successful in their parenting role.


























Parenting in Reconstituted Families


In the United States, many of the children living in homes where parents have divorced will experience another major change in their lives such as the addition of a stepparent or new siblings (Hanson, Gedaly-Duff, and Kaakinen, 2005). The entry of a stepparent into a ready-made family requires adjustments for all family members. Some obstacles to the role adjustments and family problem solving include disruption of previous lifestyles and interaction patterns, complexity in the formation of new ones, and lack of social supports. Despite these problems, most children from divorced families want to live in a two-parent home.


Cooperative parenting relationships can allow more time for each set of parents to be alone to establish their own relationship with the children. Under ideal circumstances, power conflicts between the two households can be reduced, and tension and anxiety can be lessened for all family members. In addition, the children's self-esteem can be increased, and there is a greater likelihood of continued contact with grandparents. Flexibility, mutual support, and open communication are critical in successful relationships in stepfamilies and stepparenting situations (Fig. 2-8).
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FIG. 2-8 Learning new roles in reconstituted families as a mother and father can enhance parenting relationships.




















Parenting in Dual-Earner Families


No change in family lifestyle has had more impact than the large numbers of women moving away from the traditional homemaker role and entering the workplace (Hanson, Gedaly-Duff, and Kaakinen, 2005). The trend toward increased numbers of dual-earner families is unlikely to diminish significantly. As a result, the family is subject to considerable stress as members attempt to meet often competing demands of occupational needs and those regarded as necessary for a rich family life.


Role definitions are frequently altered to arrange a more equitable division of time and labor, as well as to resolve conflict, especially conflict related to traditional cultural norms. Overload is a common source of stress in a dual-earner family, and social activities are significantly curtailed. Time demands and scheduling are major problems for all individuals who work. When the individuals are parents, the demands can be even more intense. Dual-earner couples may increase the strain on themselves to avoid creating stress for their children. Although there is no evidence to indicate that the dual-earner lifestyle is stressful to children, the stress experienced by the parents may affect the children indirectly.








Working Mothers


Working mothers have become the norm in the United States. Maternal employment may have variable effects on preschool children's health (Mindlin, Jenkins, and Law, 2009). The quality of child care is a persistent concern for all working parents. Determinants of child care quality are based on health and safety requirements, responsive and warm interaction between staff and children, developmentally appropriate activities, trained staff, limited group size, age-appropriate caregivers, adequate staff-to-child ratios, and adequate indoor and outdoor space. Nurses play an important role in helping families find suitable sources of child care and prepare children for this experience (see Alternate Child Care Arrangements, Chapter 10).














Kinship Care


Since the 1980s, the proportion of children in out-of-home care placed with relatives has increased rapidly. More than 2.7 million U.S. children are raised by grandparents or other kin at some time in their lives (Annie E Casey Foundation, 2012). According to U.S. Census Bureau data, kinship caregivers are more likely to be poor, single, older, less educated, and unemployed than families in which at least one parent is present.




















Foster Parenting


The term foster care is defined as placement in an approved living situation away from the family of origin (American Academy of Pediatrics, 2000; Annie E Casey Foundation, 2012). The living situation may be an approved foster home, possibly with other children, or a preadoptive home. Each state provides a standard for the role of foster parent and a process by which to become one. These “parents” contract with the state to provide a home for children for a limited duration. Most states require about 27 hours of training before being on contract and at least 12 hours of continuing education a year. Foster parents may be required to attend a foster parent support group that is often separate from a state agency. Each state has guidelines regarding the relative health of the prospective foster parents and their families, background checks regarding legal issues for the adults, personal interviews, and a safety inspection of the residence and surroundings (Chamberlain, Price, Leve, et al, 2008).


Foster homes include both kinship and nonrelative placements. Since the 1980s, the proportion of children in out-of-home care placed with relatives has increased rapidly and been accompanied by a decrease in the number of foster families. As with their nonfoster counterparts, much of the child's adjustment depends on the family's stability and available resources. Even though foster homes are designed to provide short-term care, it is not unusual for children to stay for many years.


Nurses should be aware that nearly 700,000 children spend time living in foster care in a given year, many of them facing developmental concerns (American Academy of Pediatrics, 2000; Annie E Casey Foundation, 2012). Children from lower-income, single-mother, and mother-partner families are considerably more likely to be living in foster care (Berger and Waldfogel, 2004). Children in foster care tend to have a higher than normal incidence of acute and chronic health problems and may experience feelings of isolation or confusion (Annie E Casey Foundation, 2012). Foster children are often at risk because of their previous caretaking environment. Nurses should strive to implement strategies to improve the health care for this group of children. In particular, assessment and case management skills are required to involve other disciplines in meeting their needs.




















Sociocultural Influences upon the Child and Family


A child and his or her immediate family are nested within a local community of school, peers, and extended family and within a larger community that may be bound by common geography, background, traditions, and an even broader community that incorporates the social, political, and economic elements that influence many aspects of family life. This section of the chapter will now delve into a deeper discussion of such factors.


Bronfenbrenner (1979; 2005) offers a perspective of viewing children and their families within the context of various circles of influence, called an ecologic framework. This framework posits that individuals adapt in response to changes in their surrounding environments, whether that be the environment of the immediate family, the school, the neighborhood in which the family lives, or the socioeconomic forces that may shape job availability in their geographic area. In addition, he argues that a person's behavior results from the interaction of his or her traits and abilities with the environment. No single factor can explain the totality of a child and his or her family's health behaviors. Children possess their own factors that influence their behavior (i.e., personal history or biologic factors). In turn, they are surrounded by relationships with family, friends, and peers who influence their behavior. Children and their families are then situated within a community that establishes the context in which social relationships develop. Finally, wider sociocultural factors exist that influence whether a behavior is encouraged or prohibited (i.e., social policy on smoking, cultural norms of mothers as primary caregivers of young children, media that can influence how a teen thinks he or she should look) (Centers for Disease Control and Prevention, 2009; White and Klein, 2008) (Fig. 2-9).
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FIG. 2-9 Youngsters from different cultural backgrounds interact within the larger culture.








Promoting the health of children requires a nurse to understand social, cultural, and religious influences on children and their families. The U.S. population is constantly evolving. Patients experience negative health outcomes when social, cultural, and religious factors are not considered as influencing their health care (Chavez, 2012; Williams, 2012). Educating health care providers is one way to reduce disparities in health care.















Influences in the Surrounding Environment



Schools





When children enter school, their radius of relationships extends to include a wider variety of peers and a new source of authority. Although parents continue to exert the major influence on children, in the school environment, teachers have the most significant psychologic impact on children's development and socialization. In addition to academic and cognitive progress, teachers are concerned with the emotional and social development of the children in their care. Both parents and teachers act to model, shape, and promote positive behavior, constrain negative behavior, and enforce standards of conduct. Ideally, parents and teachers work together for the benefit of the children in their care.


Schools serve as a major source of socialization for children. Next to the family, schools exert a major force in providing continuity and passing down culture from one generation to the next. This, in turn, prepares children to carry out the social roles they are expected to assume as they develop into adults. School is the center of cultural diffusion wherein the cultural standards of the larger group are disseminated into the community. It governs what is taught and, to a great extent, how it is taught. School rules and regulations regarding attendance, authority relationships, and the system of rewards and penalties based on achievement transmit to children the expectations of the adult world of employment and relationships. School is an important institution in which children systematically learn about the negative consequences of behavior that departs from social expectations. School also serves as an avenue for children to participate in the larger society in rewarding ways, to promote social mobility, and to connect the family with new knowledge and services. Like parents, teachers are responsible for transmitting knowledge and culture (i.e., values on which there is a broad consensus) to the children in their care. Teachers are also expected to stimulate and guide children's intellectual development and creative problem solving. Traditionally, the socialization process of school began when children entered kindergarten. However, this process is starting at younger ages as children enter various child care settings with more than 60% of mothers working outside the home.








Peer Cultures


Peer groups also have an impact on the socialization of children. Peer relationships become increasingly important and influential as children proceed through school. In school, children have what can be regarded as a culture of their own. This is even more apparent in unsupervised playgroups because the culture in school is partly produced by adults.


During their lives, children are subjected to many influential factors, such as family, religious community, and social class. In peer-group interactions, they confront a variety of these sets of values. The values imposed by the peer group are especially compelling because children must accept and conform to them to be accepted as members of the group. When the peer values are not too different from those of family and teachers, the mild conflict created by these small differences serves to separate children from the adults in their lives and to strengthen the feeling of belonging to the peer group.


The kind of socialization provided by the peer group depends on the subculture that develops from its members' background, interests, and capabilities. Some groups support school achievement, others focus on athletic prowess, and still others are decidedly against educative goals. Many conflicts between teachers and students and between parents and students can be attributed to fear of rejection by peers. What is expected from parents regarding academic achievement and what is expected from the peer culture often conflict, especially during adolescence.


Although the peer group has neither the traditional authority of the parents nor the legal authority of the schools for teaching information, it manages to convey a substantial amount of information to its members, especially on taboo subjects such as sex and drugs. Children's need for the friendship of their peers brings them into an increasingly complex social system. Through peer relationships, children learn to deal with dominance and hostility and to relate with persons in positions of leadership and authority. Other functions of the peer subculture are to relieve boredom and to provide recognition that individual members do not receive from teachers and other authority figures.


The peer-group culture has secrets, mores, and codes of ethics that promote group solidarity and detachment from adults. They have traditions, including age-related games and other activities, that are transferred from “generation to generation” of schoolchildren and that have a great influence over the behavior of all group members. As children move from one level to the next, they discard the folkways of the younger group as they adopt those of the new group. For example, a school-age child rides a bicycle to school, whereas the high school student prefers a car. As they advance, children are forward oriented only—they look forward with anticipation but may look backward with contempt.














Social Roles


Much of children's self-concept comes from their ideas about their social roles. Roles are cultural creations; therefore, the culture prescribes patterns of behavior for persons in a variety of social positions. All persons who hold similar social positions have an obligation to behave in a particular manner. A role prohibits some behaviors and allows others. Because culture outlines and clarifies roles, it is a significant influence on the development of children's self-concept (i.e., attitudes and beliefs they have about themselves). To establish their place in the group, children learn to follow a mode of behavior that is in agreement with the standards specific to the group and learn how they can expect others to behave toward them. They take their cues by observing and imitating those to whom they are exposed consistently.














Cocultural or Subcultural Influences


Except in rare circumstances, children grow and develop in a blend of cultures. Subcultures or co-cultures are groups within a cultural group that possess their own standards and mores (Dysart-Gale, 2006). For example, nursing or medicine constitutes a subculture or co-culture. In a large, complex society like the United States, different groups have their own sets of standards, values, and expectations within the collective ways of the larger culture. Most of these co-cultures were formed when groups of people clustered together by preferences, external pressure from the majority culture, or geographic isolation. Although cultural differences may be related to geographic boundaries, co-cultures are not always restricted by location, especially in the context of Internet support groups and social media. Considering children, in particular, some subcultures are even related to the stages of development. For example, the behavior of school-age children and adolescents demonstrate age-related subcultures. Although there are countless subcultures or co-cultures within the United States, those that seem to exert great influence upon children and their families are ethnicity, social class, minority group membership, religion/spirituality, schools, communities, and peer groups.














Communities


Surveys of more than 1 million youth in the United States in grades 6 to 12 have shown that persons who experience a higher number of specific assets in their lives are more likely to make healthy choices and avoid high-risk behaviors. These assets offer a framework for positive child and adolescent development. The child's or adolescent's community is made up of family, school, neighborhood, youth organizations, and other members.


Four categories of external assets that youth receive from the community are (Search Institute, 2009):




1. Support—Young people need to feel support, care, and love from their families, neighbors, and others. They also need organizations and institutions that offer positive, supportive environments.


2. Empowerment—Young people need to feel valued by their community and be able to contribute to others. They need to feel safe and secure.


3. Boundaries and expectations—Young people need to know what is expected of them and what activities and behaviors are within the community boundaries and what are outside of them.


4. Constructive use of time—Young people need opportunities for growth through constructive, enriching opportunities and through quality time at home.





Internal assets must also be nurtured in the community's young members. These internal qualities guide choices and create a sense of centeredness, purpose, and focus. The four categories of internal assets are (Search Institute, 2009):




1. Commitment to learning—Young people need to develop a commitment to education and life-long learning.


2. Positive values—Youth need to have a strong sense of values that direct their choices.


3. Social competencies—Young people need competencies that help them make positive choices and build relationships.


4. Positive identity—Young people need a sense of their own power, purpose, worth, and promise.
























Broader Sociocultural Influences upon the Child and Family



Race and Ethnicity





Race and ethnicity are socially constructed terms used to group people who share similar characteristics, traditions, or historical experience together. Race is a term that groups together people by their outward, physical appearance. Ethnicity is a classification aimed at grouping “individuals who consider themselves, or are considered by others, to share common characteristics that differentiate them from the other collectivities in a society, and from which they develop their distinctive cultural behavior” (Scott and Marshall, 2009). Ethnicities may be differentiated from one another by customs and language and may influence family structure, food preferences, and expressions of emotion. The composition and definition of ethnic groups can be fluid in response to changes in geography (i.e., moving from one country to another). Race and ethnicity influence a family's health when they are used as criteria by which a child or family is discriminated against. There is a significant body of work that describes this. In fact, 100 years of research describe racial gaps in health (Williams, 2012).


Racism remains an important social determinant of health. According to Williams (2012, 290), for minority or other groups who experience stigmatization, “inequalities in health are created by larger inequalities in society,” meaning that prevailing social conditions and obstacles to equal opportunities for all influences the health of all individuals. For example, from birth forward, African-American and Native American children have a higher mortality rate than Caucasian children in general. There is also a higher death rate for babies of African-American and Hispanic women versus Caucasian women. Even when controlling for maternal levels of education, the infant mortality rate for college-educated African-American women is 2.5 times higher than Hispanic and Caucasian women of similar education level (Williams, 2012). These numbers demonstrate that children and families ultimately feel the effects of such health disparities.


Children and families may also experience perceived racism, which also has negative consequences. For example, in a study of more than 5000 fifth-graders, 15% of Hispanic youth and 20% of African-American youth reported that they had experienced racial discrimination. Such experiences were then associated with a higher risk of mental health symptoms (Coker et al, 2009). Teens also report racial discrimination through online communities, social networking sites, and texting, which is related to increased anxiety and depression (Tynes, Giang, Williams, et al, 2008).


Ethnocentrism is the emotional attitude that one's own ethnic group is superior to others; that one's values, beliefs, and perceptions are the correct ones; and that the group's ways of living and behaving are the best (Spector, 2009). Ethnocentrism implies that all other groups are inferior. Stereotyping or labeling stems from ethnocentric beliefs. It is a common attitude among the dominant ethnic group and strongly influences a person's ability to evaluate objectively the beliefs and behaviors of others. Nurses must overcome the natural tendency to have ethnocentric attitudes when caring for people from backgrounds different from their own (Scott and Marshall, 2009).








Social Class


The influence of social class cannot be overlooked. This relates to the family's economic and educational levels and their ability to access resources needed to thrive in daily life. Strength of family relationships is not tied to social class. A family of lower socioeconomic status may have fewer resources, but they may be well connected to the broader family network and rely on them for support to meet physical and emotional needs. Families in higher socioeconomic groups may have access to resources that reach beyond their extended family but may be disconnected because of pressures of work and outside obligations (i.e., children's activities).














Poverty


Consider the following statistics: more than 25% of all children in the United States are receiving Supplemental Nutrition Assistance program (i.e., food stamps). In the United States, in 2011, more than 16 million children were poor (Isaacs and Healy, 2012), and almost 8 million children were affected by foreclosures associated with the financial crisis from 2007-2009 (Isaacs, 2012). The United States has the second largest share of children living under the relative poverty line among wealthy nations (UNICEF, 2013), and less than 8% of the federal U.S. budget is invested in children. Taken together, these statistics illustrate the difficulties affecting many families in the United States. This lack of basic resources has a deleterious effect on the health of children and their families. Poverty is a relative concept that is usually associated with the general standards of a population. It implies both physical and invisible impoverishment. Physical poverty refers to a lack of money or material resources, which includes poor nutrition, insufficient clothing, poor sanitation, and deteriorating housing. Invisible poverty refers to social and cultural deprivation, such as limited employment opportunities, lack of or inferior health care services, and an absence of public services.


An absolute standard of poverty attempts to delimit a basic set of resources needed for adequate existence. A relative standard reflects the median standard of living in a society and is the term used in referring to childhood poverty in the United States—in other words, what appears to be deprivation in one area may be the standard or norm in another. Growth in the number of poor children over the past decade has not been attributable to an increase in the number of families receiving government assistance but to the growing ranks of the working poor. Approximately 20% of children in the United States live below the national poverty threshold, which is currently estimated at $23,550 for two adults and two children (US Department of Health and Human Services, 2013). In addition, 20% of children live in neighborhoods where more than 20% of the population lives below the federal poverty threshold. Taken together, such information tells us that not only might resources be limited in a family home but also the community surrounding that home, which can affect opportunities for child growth and development (i.e., safe, thriving schools and places to play).


A disproportionate number of African-American, Native American, and Hispanic children are affected by poverty, which reveals an intersection of race and poverty (Annie E Casey Foundation, 2012). According to 2010 data, 38% of African-American children, 35% of Native American children, and 32% of Hispanic children live in poverty, compared with the national average of 22%. Specifically, African-American children and Hispanic children are nine and six times more likely to live in poverty than non-Hispanic Caucasian children, respectively (Annie E Casey Foundation, 2012). The experience of poverty in childhood can have enduring effects on developmental, health, and educational status, among other indicators. Thus nurses can work to assist children living in poverty by offering support to their parents, other caring adults, and the community.


A high correlation between poverty and illness has long been observed. Impoverished families suffer from poor nutrition, and without medical insurance, families have little access to preventive health care and services. More than 14 million children are underinsured, meaning that their parents report spending a significant amount of money on out-of-pocket expenses related to their children's health. Day-to-day needs for clothing, food, and lodging take precedence over health care as long as the ill person is able to perform his or her daily tasks. The passage of major health care legislation, both the Children's Health Insurance Plan Reauthorization Act and the Affordable Care Act, has expanded health insurance to 3.7 million children since 2008 (Sommer, 2011). Hopefully, this will lead to improved health of children and families.














Minority Group Membership


The United States has more racial, ethnic, and minority groups than any other country. This fact changes the demographic landscape. For example, the 2010 U.S. Census revealed that more than 300 million people live in the United States. In 2010, individuals who identified as Hispanic made up over 16% of the population (Humes, Jones, and Ramirez, 2011); this will be one of the fastest-growing groups in the United States. Individuals who identify as Asian are expanding at an even faster rate in the United States (Hoeffel, Rastogi, Kim, et al, 2012). In addition, the 2010 Census data demonstrated that almost half of all 1-year-old children in the United States were from a racial ethnic minority (Frey, 2011). In light of these findings, it becomes even more important for pediatric nurses to care for children and families in an open, culturally humble manner.














Religious Influences


The family's religious orientation dictates a code of behavior and influences the family's attitudes toward education, male and female role identity, and their ultimate destiny. It may also determine the school that the children attend, their companions, and often their mate selection. Religious beliefs are such an integral part of many cultures that it is difficult to distinguish the culture from the religion. In a few instances, such as in the Mennonite and Amish communities, religion is the basis for a common way of life that determines where the children are raised and their lifestyle. It is also important to remember that families that do not subscribe to a particular religion or that are atheist also have beliefs and convictions about family, the surrounding world, and life in general that influence the children in these families.














Religious Beliefs


Religious and spiritual dimensions are among the most important influences in many people's lives (Fig. 2-10). The terms religion and spirituality are often used interchangeably, but this is incorrect. According to Mercer (2006, 7), spirituality is “concerned with the deepest levels of human experiencing, the places of deepest … meaning in and for our lives.” According to Yates (2011, e91), spirituality is “a dynamic and personal experiential process.” For children in particular, spirituality possesses a relational consciousness; it concerns the child in relation to the source of power (God, Allah) that gives meaning to the relationship, other people, the surrounding world, and within oneself (Mercer, 2006). Religion, on the other hand, is a particular and culturally influenced representation of human spirituality. Children and teens who are supported in their spiritual expression develop a foundation for understanding social relationships, making healthy lifestyle decisions, following directions, developing appropriate behaviors, and demonstrating resilience. Spirituality and religion can also have deleterious effects on children's health if preventive health care or treatment of health conditions is discouraged or if it promotes or allows abusive behavior (Mueller, 2010). Nurses promote holistic nursing care through an integration of spiritual and psychosocial care. The care focuses on activities that support a person's system of beliefs and worship, such as praying, reading religious materials, and performing religious rituals. In addition, it means being attentive and open to children's unique spiritual experiences and insights. Mueller (2010, 197) states, “Children are spiritual beings, but may be limited by adults' ability to understand them.” Unfortunately, as Mercer (2006, 8) reports, “such insights may be dismissed as cute or the product of an overactive imagination.” Meeting the spiritual needs of both the child and the family can provide strength and promote connection between the family and the nurse, whereas unmet spiritual needs can result in spiritual distress and debilitation and challenge the nurse-family relationship (Yates, 2011). In practice, application of the nursing process for spiritual care (Box 2-6) can enhance the spiritual well-being of both the child and the family.





Box 2-6


Guidelines for Integrating Spiritual Care Into Pediatric Nursing Practice







• Respect the child and family's religious beliefs and practices.


• Consider the child's development when talking about spiritual concerns.


• Contact the institution's chaplaincy department for patients and families who have symptoms of spiritual distress or ask for specific religious rituals.


• Become knowledgeable about the religious worldviews of cultural groups found in the patients you care for.


• Encourage visitation with family members, members of the patient's spiritual community, and spiritual leaders.


• Allow children and families to teach you about the specifics of their religious beliefs.


• Develop awareness of your own spiritual perspective.


• Listen for understanding rather than agreement or disagreement.





Data from Brooks B: Spirituality. In Kline N, editor: Essentials of pediatric oncology nursing: a core curriculum, ed 2, Glenview, Ill, 2004, Association of Pediatric Oncology Nurses; Barnes LL, Plotnikoff GA, Fox K, et al: Spirituality, religion, and pediatrics: intersecting worlds of healing, Pediatrics 106(4 suppl):899-908, 2000.
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FIG. 2-10 Soon after an infant is born, many families have special religious ceremonies.








Religious beliefs that relate to health care and that may be a source of conflict between a family and the health care team remind us of the power of ordinary, daily life experiences (e.g., childrearing and food preparation) to bring to life the concept of what is sacred (Mercer, 2006). Religion and spirituality influence how individuals view an illness, a treatment regimen, and the role and utility of the health care provider. They also influence actions of food preparation and dietary restrictions and rituals surrounding birth and death. A key role of nurses is to keep communication between the family and health care team open, convey an attitude of openness and concern, and ask about such influences (Yates, 2011). For example, such information is important to keep in mind during a physical exam or preparation for surgery.


In some instances, the rights of the family and the responsibility of the state may be in conflict. For example, Jehovah's Witnesses refuse blood transfusions for themselves and for their children. Parents, by law, have the primary obligation to care for and make decisions about their minor children. However, the legal principle of parens patriae says that the state has an overriding interest in the health and welfare of its citizens. Parents' refusal of medical treatment for their child that is deemed essential can be interpreted as neglect. In addition to advocating for the child and family, the nurse's role may include assuming the role of consultant to the staff and family regarding new, alternative methods of transfusion and, if necessary, coordinating with officials to petition juvenile or family court for temporary guardianship of the child. Nevertheless, even in the face of disagreement, collaborative communication can exist. This is characterized by open, respectful exchange of accurate medical information between the family and the clinical team caring for the child. Such communication maintains a central focus upon the healing and health of the child and focuses on points of agreement between the family and the clinicians (Yates, 2011).














Mass Media


Fifty years of research has demonstrated that the media is an influential teacher and can exert a significant impact upon the health of children and adolescents. The message conveyed in and through the media can be both positive and negative. The adults in society and in the life of children are charged with increasing the positive, pro-social effect of media and diminishing its ill effects, which can influence important health problems that afflict children across the spectrum (Strasburger, Jordan, and Donnerstein, 2012).


Children in the United States spend approximately 7 hours per day interfacing with media of some sort (i.e., television, computer, video games, smartphones). From a public health perspective, media contributes to 10% to 20% of health problems in the United States (Strasburger, Jordan, and Donnerstein, 2012). Thus, although certain media may not be a direct cause of health care problems in children, a relationship exists that nurses and other health care providers should be aware of in order to provide the best evidence-based care to children and families.


Children and adolescents utilize both “old” and “new” media. For example, television remains a popular media outlet for children and teens. What is new, however, is that television shows may be viewed from a number of platforms at any given time on mobile devices (Strasburger, Jordan, and Donnerstein, 2012), thus potentially increasing access. The increased mobility of devices and wireless Internet allows teens to participate in social media or explore the Internet independently, which has the potential for positive or negative ramifications. Strasburger, Jordan, and Donnerstein (2012) found that half of all 16- and 17-year-olds admitted to talking on their cell phones while driving, and one third of them have texted while driving.


What is the effect of this media on children and adolescents? Research has demonstrated that media can be quite influential, impacting attitudes, beliefs, and behaviors. There may be a “displacement effect” whereby the time that is spent interacting with media competes with time the child could be running, playing, or participating in a sport or creative activity. Three additional theories that conceptualize how children and teens experience media are (1) social learning theory, which emphasizes learning through observation and imitation; (2) script theory, which posits that media provide youth with a “script” or directions for how to behave in new situations; and (3) “super-peer” theory, which describes media as an extreme source of peer pressure on youth to participate in what is shown to be normal behavior (i.e., adolescents not practicing safe sex).


Both old and new media are thought to play a role in various health issues that are particularly relevant to youth. Table 2-2 describes these in greater detail. Media also have great potential to exert a positive effect upon children and their families. Properly used, media can introduce young children to learning and promote school-readiness (i.e., Sesame Street), can serve as an outlet for adolescent expression of individuality, can connect youth who may otherwise feel isolated (i.e., those with specialized health care needs), or can be a source of exercise and activity (i.e., video games, exercise videos).




TABLE 2-2


MEDIA EFFECTS UPON CHILDREN AND ADOLESCENTS








	MEDIA EFFECT

	POTENTIAL CONSEQUENCES










	Violence

	Government, medical, and public health data show that exposure to media violence as one factor in violent and aggressive behavior. Both adults and children become desensitized by violence witnessed through various media, including television (including children's programming), movies (including G rated), music, and video games. In addition, cyber-bullying and harassment via text messages are a growing concern among middle school and high school students.






	Sex

	A significant body of research shows that sexual content in the media can contribute to beliefs and attitudes about sex, sexual behavior, and initiation of intercourse. Teens access sexual content through a variety of media: television, movies, music, magazines, Internet, social media, and mobile devices. Current issues receiving attention for the role they play in teen sexual behavior include sending of sexual images via mobile devices (i.e., sexting), impact of violent media on youth views of women and forced sex/rape, cyber-bullying LGBTQ youth.
Media can also serve as a positive source of sexual information (i.e., information, apps, social media about sexually transmitted infections, teen pregnancy, and promoting acceptance and support of LGBTQ youth).






	Substance use and abuse

	While the causes of teen substance use and abuse are numerous, media play a significant role. Alcohol and tobacco are still heavily marketed to adolescents/young adults. Television and movies featuring the use of these substances can influence initiation of use. Media also show substance use to be pervasive and without consequences. Finally, content shared over social networking sites can serve as a form of peer pressure and can influence likelihood of use.






	Obesity

	Highly prevalent public health issue among children of all ages and increasing rates around the world. A number of studies have demonstrated a link between the amount of screen time and obesity. Advertising of unhealthy food to children is a long-standing marketing practice, which may increase snacking in the face of decreased activity. In addition, both increased screen time and unhealthy eating may also be related to unhealthy sleep.






	Body image

	Media may play a significant role in the development of body image awareness, expectations, and body dissatisfaction among young and older adolescent girls. Their beliefs may be influenced by images on television, movies, and magazines. New media also contribute to this through Internet images, social network sites, and websites that encourage disordered eating (e.g., pro-Ana sites) (Strasburger, Jordan, and Donnerstein, 2012).












Box 2-7 discusses some recommendations nurses can make to families and other adults charged with promoting the well-being of youth and families. Families may find it difficult to limit the use of technology in their homes for a number of reasons, including the potential for greater conflict in the family (especially between siblings and between parent and child) and may lack the resources to provide other safe entertainment (Evans, Jordan, and Horner, 2011).





Box 2-7   Actions to Promote Positive Media





Parents







• Follow AAP recommendations for 2 total hours of screen time daily for children 2 years and older.


• Establish clear guidelines for Internet use and provide direct supervision. Have frank discussions of what youth may encounter in viewing media. Be mindful of own media use in the home.


• Encourage unstructured play in the home and plan to help kids readjust to this change in family dynamic. Consider planned, deliberate use of media to experience the benefits (i.e., watching a TV show together to bond or start a sensitive discussion).











Nurses/Health Care Providers







• Dedicate a few minutes of each visit to provide media screening and counseling.


• Discourage presence of electronic devices in children's rooms.


• Be sensitive to the challenges that parents face in carrying this out.











Schools







• Offer timely, accurate sexuality and drug education.


• Promote resilience.


• Develop programs to educate youth on wise use of technology.


• Develop and implement policies on dealing with cyber-bullying and sexting.






























Understanding Cultures in the Health Care Encounter



Bridging the Gap





Health care institutions and researchers have compiled several different ways that health care providers can attend to all the different facets that make up an individual's culture. Cultural competence promotes gathering information about a specific culture rather than building the health care provider's skills—for example, supplying information about common foods, health care beliefs, and important rituals. While informative, this approach does not provide nurses with the skills to work effectively with children and families from any combination of cultural backgrounds (Juarez, Marvel, and Bezinski, 2006). Cultural sensitivity, a second way of understanding culture in the context of the clinical encounter, may be understood as a way of, in Foronda's (2008) words, “employing one's knowledge, consideration, understanding, respect, and tailoring after realizing awareness of self and others and encountering a diverse group or individual.” Cultural humility, on the other hand, is, according to Tervalon and Murray-Garcia (1998, 118), a “commitment and active engagement in a lifelong process that individuals enter into for an ongoing basis with patients, communities, colleagues, and themselves.” It requires that health care providers participate in a continual process of self-reflection and self-critique that recognizes the power of the health care provider role, views the patient and family as full members of the health care team, and does not end after reading one chapter or attending one course; it is an evolving aspect of being a health care provider. As Kumagai and Lypson (2009, 783) state, “Cultural competency is not an abdominal exam.” It is not a static endpoint to be checked off the list but an ongoing process that promotes deeper thinking and knowledge of oneself, others, and the world (Kumagai and Lypson, 2009).


A family's religious and sociocultural backgrounds can influence their decisions about health care and the religious traditions and clergy they want to include during their loved one's illness. It also influences how they discuss serious topics with their children—for example, their own health conditions; the significance of illness, suffering, pain, death, and dying; and the rituals and traditions associated with important life events, such as birth and death (Weiner, McConnell, Latella, et al, 2013).








Cultural Definitions


Culture characterizes a particular group with its values, beliefs, norms, patterns, and practices that are learned, shared, and transmitted from one generation to another (Leininger, 2001). Culture is not the same as race or ethnicity. Race is a socially constructed term with roots in anthropology, distinguishing variety in humans by physical traits. Ethnicity is the affiliation of a set of persons who share a unique cultural, social, and linguistic heritage. Gender is an individual's self-identification as man or woman, and sex is the biologic designation of male or female. Social class is a complex social construction that usually incorporates levels of education in the family, occupation, income, and access to resources. Socialization is the process by which society communicates its competencies, values, and expectations to children (Trawick-Smith, 2006). Culture is a complex whole in which each part is interrelated. It is an umbrella term that holds together many interrelated yet unique aspects of humanity, including beliefs, tradition, lifeways, and heritage. It is much more than a country of origin or a demographic designation such as African-American or Caucasian. Meeting the needs of children and families from a variety of backgrounds requires fluidity in understanding the many layers of influence within a family and understanding that a child and family must be understood contextually.


It is important to understand nursing's contribution to culturally congruent care. A holistic view of care was first described by Madeleine Leininger, the recognized founder of transcultural nursing, in her culture care diversity and universality theory (Leininger, 2001; Munoz and Luckmann, 2005). While this theory provides a framework and a research methodology for providing culturally congruent patient care, some limitations have been brought to light by other researchers. Most of these critiques have centered around the theory's emphasis on ethnicity (versus culture constructed around age, sexuality, ability), its tendency to reduce culture to concrete information, and its avoidance of both socially constructed elements of culture and how social history has influenced health disparities (Seaton, 2010). Nurses must remain aware that every family, child, and health care provider comes to a clinical encounter with a cultural lens through which they see and interpret the world.


Cultures and co-cultures contribute to the uniqueness of child members in such a subtle way and at such an early age that children grow up believing their beliefs, attitudes, values, and practices are the “correct” or “normal” ones. A set of values learned in childhood may characterize children's attitudes and behaviors for life, influencing long-range goals and short-range impulses. Thus every ongoing society socializes each succeeding generation to its cultural heritage.














Components of Cultural Humility


Cultural humility includes the following tenets (Chavez, 2012; Tervalon and Murray-Garcia, 1998):




Lifelong commitment to self-reflection and critique


Addressing the power imbalances in the nurse-client relationship


Developing mutually beneficial and nonpaternalistic partnerships with the community in which one is working





The manner and sequence of the growth and development phenomenon are universal and fundamental features of all children; however, children's varied behavioral responses to similar events are often determined by their culture. Culture plays a critical role in the parenting behaviors that facilitate children's development (Melendez, 2005). Children acquire the skills, knowledge, beliefs, and values that are important to their own family and culture.


Cultures may also differ in whether status in a group is based on age or skill. Even children's play and their types of games are culturally determined. In some cultures, children play in groups composed of members of the same gender, and in others, they play in mixed-gender groups. In some cultures, team games predominate, and in others, most play is limited to individual games.


Standards and norms vary from culture to culture and from location to location; a practice that is accepted in one area may meet with disapproval or create tension in another. The extent to which cultures tolerate divergence from the established norm also varies among cultures and subcultural groups. Although conforming to cultural norms provides a degree of security, it is a decided deterrent to change.
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American cultures and co-cultures can be so diverse that it is essential that nurses be aware of and knowledgeable about the predominant groups in their work community and apply this knowledge in their practice. It is also essential that nurses practice with an openness to learning about cultures and co-cultures different from their own and have a few open-ended questions they can use to ask families about what shapes their lives, what they find meaningful, and how they carry that out in their lives. These questions should be simple and open-ended, such as “What is important to you in caring for your child?,” “Please tell me a little bit about your family,” and “What is important to you as a family?”





Observing the various influences on the child's and the family's lives can help us understand how these factors affect their health and how they make decisions about their own health.




















Health Beliefs and Practices


For many families, traditional practices and beliefs are an integral part of their daily lives. Health care workers should be aware that other people might live by different rules and priorities that decisively influence their health-related behaviors. Guidelines for exploring a family's culture are provided in Box 2-8.





Box 2-8   Exploring a Family's Culture, Illness, and Care







• What do you think caused your child's health problem?


• Why do you think it started when it did?


• How severe is your child's sickness? Will it have a short or long course?


• How do you think your child's sickness affects your family?


• What are the chief problems your child's sickness has caused?


• What kind of treatment do you think your child should receive?


• What are the most important results you hope to receive from your child's treatment?


• What do you fear most about your child's sickness?








A model for learning about health traditions that differ from the Western, or modern, health care system is based on three dimensions:




1. What are the physical aspects of caring for the body (e.g., are there special clothes, foods, medicines)?


2. What are the mental parts of caring for health (e.g., feelings, attitudes, rituals, actions)?


3. What are the spiritual aspects of health (who I am, spiritual customs, prayers, healers)?





For each of these dimensions, one must consider the cultural traditions used to maintain health, protect health, and restore health (Spector, 2009).








Health Beliefs


The beliefs related to the causes of illness and the maintenance of health are integral parts of a family's cultural heritage. Often related to religious beliefs, they influence the way families cope with health problems and respond to health care providers. Predominant among most cultures are beliefs related to natural forces, supernatural forces, and an imbalance between forces.








Natural Forces


The most common natural forces blamed for ill health if the body is not adequately protected are cold air entering the body and impurities in the air. For example, a Chinese parent may overdress an infant in an effort to keep cold wind from entering the child's body. They also believe that an innate energy called chi enters and leaves the body through the mouth, nose, and ears and flows through the body in definite pathways, or meridians, at specific times and locations; a lack of chi is believed to cause fatigue, low energy, and a variety of ailments.














Supernatural Forces


Some cultures view influences such as voodoo, witchcraft, or spirits as causes of illness, especially illnesses that cannot be explained by other means. One belief that is common among Latin American, Mediterranean, some Asian, and some African cultures is the “evil eye” (Spector, 2009). It stems from a belief in health as a state of balance and illness as a state of imbalance. As long as an individual's strength and weakness remain in balance, he or she is unlikely to become a victim of the evil eye. Weaknesses are not necessarily physical. For example, an excess of some emotion, such as envy, can create weakness. Infants and small children, because of immature development of their internal strength-weakness states, are especially vulnerable to the gaze of the evil eye.














Imbalance of Forces


The concept of balance or equilibrium is widespread throughout the world. One of the most common imbalances is the one between “hot” and “cold.” This belief derived from the ancient Greek concept of body humors, which states that illness is caused by an imbalance of the four humors: phlegm, blood, black bile, and yellow bile. These are balanced in healthy people and out of balance in those with illnesses. Such imbalance is thought to cause internal damage or altered function. Treatment of the illness is directed at restoring balance. The hot and cold understanding of disease is based in this concept. Diseases, areas of the body, foods, and illnesses are classified as either “hot” or “cold.” Foods and beverages are designated hot or cold based on the effect they exert, not their actual temperature. In Chinese health belief, the forces are termed yin (cold) and yang (hot) (Spector, 2009).


Health care workers who are aware of this belief are better able to understand why some persons refuse to eat certain foods. It is often useful to discuss the diet with the family to determine their beliefs regarding food choices. It is possible to help families devise a diet that contains the necessary balance of basic food groups prescribed by the medical subculture, while conforming to the beliefs of the ethnic subculture. By determining a family's preferences during well-child visits or prior to discharge, the nurse can help prevent any adverse effects.




















Health Practices


Cultures have numerous similarities regarding prevention and treatment of illness. Folk healers are powerful members of the community and can acquire information about an illness without resorting to probing questions. They “speak the language” of the family who seeks help and often combine their rituals with the family or community spirituality. They also are able to create an atmosphere conducive to successful management. Furthermore, they exhibit a sincere interest in the family and their problems.


Some folk remedies are compatible with the medical regimen and are useful to reinforce the treatment plan. For example, aspirin (a “hot” medication) is an appropriate therapy for “cold” diseases such as arthritis. It is common to discover that a folk prescription has a scientific basis. In any case, nurses must respect practices that do not harm patients.


In cultures that believe in the concept, overcoming the effect of the evil eye usually requires specialized rituals conducted by the appropriate practitioner. For example, the Chicano curandero ascertains that the condition is truly the result of the evil eye by performing an assessment ritual and then performs a curative ritual. Sometimes faith in the folk practitioner delays obtaining needed medical treatment, although the practitioner usually suggests medical care if his or her efforts are unsuccessful.


Health practices of different cultures may also present problems of assessment and interpretation. For example, certain cultural practices or remedies can be mistakenly judged as evidence of child abuse by uninformed professionals (Box 2-9). It is important to keep the lines of communication open with families and approach the situation with a sense of cultural humility.





Box 2-9   Cultural Practices the Dominant Culture May Consider Abusive







• Coining—A Vietnamese practice that may produce welt-like lesions on the child's back when the edge of a coin is repeatedly rubbed lengthwise on the oiled skin to rid the body of disease.


• Cupping—An Old World practice (also practiced by the Vietnamese) of placing a container (e.g., tumbler, bottle, jar) containing steam against the skin to “draw out the poison” or other evil element. When the heated air in the container cools, a vacuum is created that produces a bruise-like blemish on the skin directly beneath the mouth of the container.


• Burning—A practice of some Southeast Asian groups whereby small areas of skin are burned to treat enuresis and temper tantrums.


• Female genital mutilation (female circumcision)—Removal of or injury to any part of the female genitalia; practiced in Africa, the Middle East, Latin America, India, Asia, North America, Australia, and Western Europe.


• Forced kneeling—A child discipline measure of some Caribbean groups in which a child is forced to kneel for a long time.


• Topical garlic application—A practice of Yemenite Jews in which crushed garlic cloves or garlic–petroleum jelly plaster is applied to the wrists to treat infectious disease. The practice can result in blisters or garlic burns.


• Traditional remedies that contain lead—Greta and azarcon (Mexico; used for digestive problems), paylooah (Southeast Asia; used for rash or fever), and surma (India; used as a cosmetic to improve eyesight.








Faith healing and religious rituals are closely allied with many folk-healing practices. Wearing of amulets, medals, and other religious relics believed by the culture to protect the individual and facilitate healing is a common practice. It is important for health workers to recognize the value of this practice and keep the items where the family has placed them or nearby. It offers comfort and support and rarely impedes medical and nursing care. If an item must be removed during a procedure, it should be replaced, if possible, when the procedure is completed. The nurse should explain the reason for its temporary removal to the family to reassure them that their wishes will be respected (see Family-Centered Care box).





[image: image] Family-Centered Care


Cultural Awareness


A 15-month-old Bosnian girl in status epilepticus was carried in by her parents. They were frightened and spoke little English. I learned that the child had received a measles, mumps, and rubella (MMR) immunization the day before. As I proceeded to unwrap her from the blanket she was in, I quickly assessed the ABCs (airway, breathing, and circulation). I noticed that she was warm (probably a febrile seizure) and that a rag soaked in alcohol was tied around each thigh. Focusing on her potential airway compromise and trying to calm the parents, I proceeded to put an oxygen mask on her, undress her for a full assessment, and remove the alcohol rags. I spoke to the parents all the while in a calm, soothing voice. Once I had established an intravenous line and given her lorazepam (Ativan), the seizures stopped. So did the communication between her parents and me. I noticed that they would no longer give me eye contact, and the mother would not even speak to me after the seizures stopped. It wasn't until I was returning to the department from admitting her that I realized why they might have stopped communicating with me: I had removed the rags! Had I only thought to replace the rags or asked their permission to remove the rags, things might have been different.


Laura L. Kuensting, MSN(R), RN


Cardinal Glennon Children's Hospital





Concepts that come from medical anthropology can provide a framework for addressing health care issues. These concepts can have a direct impact on patient care. They lead the nurse away from an ethnocentric or medicocentric view of the health care encounter into the health care reality as constructed by the patient and family. This is relevant for addressing many of the problems that plague the American health care system, including patient dissatisfaction with the health care they receive, unequal distribution of high-quality health care, and excessive costs (Kleinman and Benson, 2006).


It is also important for nurses to recognize that disease and illness are distinct entities. Clinicians diagnose and treat diseases, abnormalities in the structure and function of body organs and systems. Illness and disease are not interchangeable; illness may occur even when disease is not present, and the course of a disease may vary substantially from the experience of illness.


Illness is culturally constructed; an individual's culture influences how a sickness is perceived, labeled, and explained. Culture also influences the meaning assigned to the illness, the role the individual with the sickness adopts, and the response of the family and community to the sickness.


Tension may arise when the perception of the illness and disease varies widely among the patient, family, and health care team. Failure of health care providers to recognize these disparities may be partially to blame in cases of noncompliance, delivery of inadequate care, and patient or family dissatisfaction. To begin addressing these issues, it is important for nurses to understand the various domains of health care in which individuals operate in American society, including professional (health care providers and institutions), popular (family, community, and lay literature), and folk (nonprofessional healers). Each domain possesses a method for defining and explaining the sickness and what should be done to address it. The challenges for nurses and other health care providers are to address this disconnect with families and develop mutually agreed-on goals. Nurses are in a prime position to assume this role because understanding the human response to disease is central to their role. In addition, collaboration with the child and family is central to the role of the pediatric nurse.


Not all health care providers feel adequately prepared to care for culturally diverse populations. A study of 1700 resident physicians by Betancourt (2007) revealed that 25% to 30% of them did not feel prepared to deal with families who are mistrustful of the health care system, those with limited English proficiency, those whose health perspective differs from a Western-based model, adults who incorporate other family into the decision-making process, or those who bring their spirituality into the health care environment. Unfortunately, the numbers may not be too different for nursing and other health care professionals. Such statistics are a wake-up call for anyone who strives for high-quality patient care.


One method of addressing this disconnect with families and beginning collaboration is by understanding the family's explanatory model of illness. Nurses can use these questions to discern areas of discrepancy for further dialogue, negotiation, and collaboration. This discussion, when conducted with a genuine interest in the family and child's perspective, is a significant step in building trusting relationships, promoting adherence, decreasing disparities, and increasing health care satisfaction.
























NCLEX Review Questions







1. Duvall's Developmental Stages of the Family include which of the following? Select all that apply.




A Stages an individual progresses through in their moral and spiritual development


B Stages families progress through in adulthood


C Stages that designate how parenting progresses as a child develops


D Stages that designate appropriate discipline related to developmental stages


E Stages that describe the journey a couple will take as their children mature





2. Family systems theory includes:




A Direct causality, meaning each change affects the whole family


B Family systems react to changes as they take place, not initiate it


C A balance between morphogenesis and morphostasis is necessary


D Theory is used primarily for family dysfunction and pathology





3. The nurse is explaining the strategy of consequences to a parent he is working with. Which response by the parent indicates more teaching is needed when he describes the types of consequences?




A Natural: Those that occur without any intervention


B Logical: Those that are directly related to the rule


C Transforming: Allowing the child to come to the conclusion on his or her own


D Unrelated: Those that are imposed deliberately





4. Culture includes which of the following? Select all that apply.




A Cultural competence, which includes building skills in the health care provider, such as offering lists of common foods, health care beliefs, and important rituals


B Cultural humility, which requires that health care providers participate in a continual process of self-reflection and self-critique


C Recognizing the power of the health care provider role that views the patient and family as full members of the health care team


D A particular group with its values, beliefs, norms, patterns, and practices that are learned, shared, and transmitted from one generation to another


E A complex whole in which each part is interrelated, including beliefs, tradition, lifeways, and heritage





5. Ways to integrate spiritual practices into nursing care include:




A Explaining the religious practices you personally take part in


B Realizing that young children have little understanding regarding their spirituality


C Agreeing with children and their families when they explain their religious beliefs so they are not offended


D Becoming knowledgeable about the religious worldviews of cultural groups found in the patients you care for













Correct Answers







1. B, C, E


2. C


3. C


4. B, C, D, E


5. D
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The twentieth century was a time of intense work and discovery in the field of medical genetics (McKusick, 2013), or the study of human hereditary disease. The modern era of medical genetics began with the discovery of inborn errors of metabolism, launched by the work of Archibald Garrod when, in 1902, he discovered alkaptonuria. This would be the precursor of modern biochemical genetics. In the second half of the twentieth century, pioneers Beadle and Tatum laid the foundation of molecular genetics when they discovered the pathway of genetic information from deoxyribonucleic acid (DNA) to ribonucleic acid (RNA) to protein. In 1956, Ingram discovered the molecular defect responsible for sickle cell disease. From that point forward, research in medical genetics focused on identifying the protein (enzyme) products of specific genes and relating them to disease processes. Cytogenetics, the study of chromosome disorders, started in 1952 with Lejeune's discovery of the genetic basis of Down syndrome. In recent times, molecular-based knowledge and technologies have been greatly accelerated by the Human Genome Project (HGP), which is rapidly identifying genes and DNA variations associated with disease.


The HGP, an international collaborative research program that spanned 13 years, accomplished its end objective in 2003 when researchers uncovered the sequence of the gene-rich areas of the genome. The genetic information obtained through the HGP represented a major step toward understanding human genes and opened new horizons in every aspect of medicine and biology with a major impact on health promotion, disease prevention, and treatment (Collins, Green, Guttmacher, et al, 2003).


Much effort has focused on identifying gene variations. As a human species, we are 99.9% alike; however, it may be the 0.1% variation that will help us understand the genetic risk for illnesses. Researchers hope to devise treatment strategies that are specific to an individual's genetic predisposition or molecular mechanism of disease. Another outcome of the HGP is the study of how inheritance affects the body's response to medications, a field called pharmacogenetics or pharmacogenomics. The clinical application of this allows for individualized medication selection and dosing to improve efficacy and safety. In addition, drugs can be developed that target specific molecular and cellular disease mechanisms.


The information garnered from the HGP has affected areas beyond the realm of science, as it began to affect human life and ethical decision making. It is not surprising that part of the total budget for the project was allotted to the Ethical, Legal, and Social Implications (ELSI) program to deal with the new genetic information. Research by the ELSI program has focused on issues such as genetic discrimination, privacy, education, informed consent, and DNA banking.


Nurses and other health care providers are increasingly faced with incorporating genetic-genomic information into their practice. In response to this need, the Consensus Panel on Genetic/Genomic Nursing Competencies was established in 2006. This independent panel of nurse leaders from clinical, research, and academic settings established essential minimal competencies necessary for nurses to deliver competent genetic- and genomic-focused nursing care (Consensus Panel, 2009). Subsequently, the American Association of Colleges of Nursing published the revised The Essentials of Baccalaureate Education for Professional Nursing Practice (2008, http://www.aacn.nche.edu/education/pdf/BaccEssentials08.pdf) and The Essentials of Master's Education in Nursing (2011, http://www.aacn.nche.edu/education/pdf/Master'sEssentials11.pdf), both of which identified genetics and genomics as strong forces influencing the role of nurses in patient care. This chapter provides foundational information to help nurses begin using genetics and genomics information and technology when caring for children and families (Box 3-1).





Box 3-1   Key Genetic Terms







AFP—Abbreviation of alpha-fetoprotein, a protein produced by the developing fetus. Alterations in AFP can be used as a marker suggestive of neural tube defect (increased AFP) and Down syndrome (decreased AFP).


Alleles—One version of a gene at a given location (locus) along a chromosome. The most common version of a gene in a population is called the wild type allele.


Amniocentesis—Prenatal diagnostic procedure that consists of transabdominally withdrawing a small sample of amniotic fluid for genetic analysis of embryonic cells. Biochemical analysis and chromosome studies can be performed in such cells. This procedure is usually performed at 14 to 20 weeks' gestation .


Aneuploidy—An abnormal chromosome pattern in which the total number of chromosomes is not a multiple of the haploid number (n = 23) (e.g., persons with 45 or 47 chromosomes, as in Turner or Down syndrome, respectively). Such monosomies and trisomies are examples of aneuploidy.


Association—Nonrandom cluster of malformations, the cause of which varies from person to person (e.g., VATER association).


Autosomes—The 22 pairs of chromosomes in somatic cells that do not greatly influence sex determination at conception. This does not include the sex chromosomes, X and Y.


Carrier—A clinically normal (asymptomatic) person who possesses a genetic alteration, either in the form of a gene or chromosome change. A carrier has the potential of transmitting that abnormality to an offspring who will then express the abnormal phenotype. Examples of carrier states include a sickle cell disease carrier (“trait”) and a balanced carrier of a chromosome translocation.


Centromere—Chromosomal region that separates the chromosome arms and unites the chromatids. Centromeres attach to spindle fibers during cell division, ensuring through disjunction an equal distribution of chromosomes or chromatids.


Chromosome—Filament-like nuclear structure that consists of chromatin, stores genetic information as base sequences in DNA, and has a constant number for each species. Chromosomes are found in pairs in somatic cells (homologous chromosomes) and in single copies in germ cells. One member of a homologous pair is of paternal origin, the other of maternal origin. Homologous chromosomes have identical number and arrangement of genes.


Chromosome aberrations—Genetic disorders that result from variation in number or structure of chromosomes.


Chromosomes, acrocentric—Chromosomes in which the centromere is distally placed. Human chromosomes in groups D and G are acrocentric.


Chromosomes, metacentric—Chromosomes in which the centromere is located approximately in the midpoint of the chromosome, resulting in arms of approximately equal length. Human chromosomes A(1), A(3), and E(16) are metacentric.


Chromosomes, submetacentric—Chromosomes in which the centromere is located closer to one telomere than to the other. Human B group chromosomes are submetacentric.


Concordant—A condition in which two individuals have the same genetic trait; usually applied to monozygotic twin concordance studies.


Congenital—Present at birth. A congenital disease may or may not be genetic. Likewise, a genetic disease may or may not be congenital, although the causative genes are present at birth.


Crossing-over—The genetic event that results in exchange of genetic material between homologous chromosomes during prophase I of meiosis.


CVS—Abbreviation of chorionic villi sampling, a prenatal diagnostic procedure in which a small amount of chorionic villi material (embryonic tissue) is aspirated for genetic analysis of the developing embryo. This procedure is usually performed during the first trimester of pregnancy.


Cytogenetics—Study of chromosomes, with special focus on chromosome abnormalities.


Deformation—Fetal abnormality caused by extrinsic factors (e.g., uterine position).


Diploid—A cell that contains two copies of each chromosome. The term is often extended to include an individual carrying such cells. The diploid number (2n) in humans is 46.


Deletion—The loss of chromosomal material. An example of a terminal deletion is found in cri du chat (cat's cry) syndrome, in which there is loss of a portion of the short arm of chromosome B(5). Deleted fragments may attach to another chromosome (see Translocation).


DNA—Abbreviation of deoxyribonucleic acid, a double-helix molecule consisting of an assembly of nucleotides (phosphate–sugar [deoxyribose]–nitrogenous base). DNA bases (cytosine, guanine, thymine, adenine) encode genetic information, which is transcribed into messenger RNA and further translated into proteins.


DNA, mitochondrial (mtDNA)—DNA located in the mitochondria of cells. Inheritance of mtDNA is independent from paternal genetics.


DNA, nuclear (nDNA)—DNA located in the nucleus of cells.


Dominant—An allele that is phenotypically expressed in single copy (heterozygote) and in double copy (homozygote). Example: polydactyly.


FISH analysis—Fluorescent in situ hybridization, a process by which chromosomes or portions of chromosomes are “painted” with fluorescent molecules. This technique is useful for identifying chromosomal microdeletions.


Gamete (germ cell)—A mature reproductive cell containing the haploid number of chromosomes (n = 23); in males, the spermatozoon; in females, the ovum. The union of gametes in sexual reproduction initiates the development of a new individual.


Gametogenesis—A series of mitotic and meiotic cell divisions occurring in the gonads that lead to the production of gametes; in males, spermatogenesis; in females, oogenesis. Reduction in the number of chromosomes (2n → n) during gametogenesis occurs in the first meiotic division (meiosis I).


Gene—A segment of nucleic acid that contains genetic information necessary to control a certain function, such as the synthesis of a polypeptide (structural gene). This segment is often referred to as a site, or locus, on a chromosome.


Genetic counseling—The process by which genetic information is given to patients and their families. Information about a genetic disease may include its natural history, recurrence risk, and management.


Genetics—Study of individual genes and their impact on relatively rare single-gene disorders.


Genome—Complete genetic information of an organism, usually described as total number of base pairs. The human genome contains approximately 3 billion base pairs.


Genomics—Study of all the genes in the human genome together, including their interactions with each other and the environment, and the influence of other psychosocial and cultural factors.


Genotype—Genetic constitution that determines the physical and chemical characteristics of an individual.


Haploid—The number of chromosomes present in a gamete. Also, a cell that contains one copy of each chromosome. The haploid number (n) in humans is 23. The diploid number of chromosomes (46) is reconstituted in the zygote on fertilization of two haploid gametes.


Hemizygote—A condition in which an allele is present in a single copy. Males are hemizygous for all markers (genes) located on the X chromosome.


Heterozygote—An individual who has two different alleles at a given locus on a pair of homologous chromosomes; for example, in the case of the HexA gene, Hh (or +/–).


Homologous—Referring to chromosomes with matching genes, or to those genes individually.


Homozygote—An individual possessing a pair of identical alleles at a given locus; for example, in the case of the HexA gene, above, HH (or +/+) and hh (or –/–).


Human Genome Project—International research project to map each human gene and sequence the human genome.


Imprinting—Phenomenon in which an allele at a given locus is altered or inactivated, depending on whether it is inherited from mother or father; implies a functional difference in genes inherited from the two parents and explains some variation in expression.


Karyotype—The chromosome constitution of an individual represented by a laboratory-made display in which chromosomes are arranged by size and centromere position.


Locus—The chromosome location of a specific gene (or site). Plural: loci.


Malformation—A primary morphologic defect occurring as a result of abnormal morphogenesis.


Malformation, major—Structural abnormality with serious medical, surgical, or cosmetic consequences.


Malformation, minor—Structural abnormality that has no serious consequences or is a normal variation (e.g., extra nipple or umbilical hernia).


Meiosis—A reductional type of cell division, in which the chromosome number is halved. In humans, meiosis is one of the processes that lead to the formation of haploid gametes (n = 23).


Mendelian inheritance—The mode of inheritance of single-gene traits. The term is derived from Gregor Mendel, the pioneer of genetics.


Microdeletion—Chromosome deletion too small to be detected by standard cytogenetic techniques; can be detected by FISH analysis, which is a molecular cytogenetic technique.


Mitochondrion—Cellular organelle responsible for converting nutrients into energy and for many other specialized tasks. Mitochondria are the only part of the body known to have their own separate and unique DNA; mitochondrial DNA (mtDNA) is inherited exclusively from the mother. Plural: mitochondria.


Mitosis—Type of equational cell division in which the resulting daughter cells have the same number of chromosomes as each other and the mother cell.


Monosomy—The aneuploid condition of having a chromosome represented by a single copy in a somatic cell, that is, the absence of a chromosome from a given pair. Generally, monosomies are not compatible with life, except in the case of a missing X chromosome in Turner syndrome (45,XO).


Mosaicism—Condition in which an individual harbors two or more genetically distinct cell lines. Generally, one cell line is normal and one is abnormal; it results from mitotic nondisjunction, a postzygotic event.


Multifactorial—Complex interaction of both genetic and environmental factors that produces an effect on an individual. Disease processes resulting from multifactorial inheritance are referred to as complex diseases.


Mutation—Structural or chemical alteration in genetic material that persists and is transmitted to future generations. Mutations can occur naturally (spontaneous) or can be induced by a variety of physical (temperature, radiation), chemical (various substances such as nitrogen mustard), or biologic (certain viruses) mutagens.


Nondisjunction—Failure of homologous chromosomes or chromatids to separate properly during anaphase meiosis I and II, or mitosis, resulting in daughter cells with unequal chromosome numbers. Meiotic nondisjunction may result in gametes with abnormal chromosome number, which on fertilization may produce aneuploidy. Mitotic nondisjunction in a developing embryo may result in mosaicism.


Oncogene—A gene or group of genes, usually involved in cell division, whose malfunction (e.g., a mutation) will result in malignant transformation.


Pedigree chart (family tree, genogram)—A diagram that describes family relationships, gender, disease status, or other relevant information about a family, illustrating the genetic variation within a family.


Penetrance—Frequency with which a heritable trait is manifested in individuals possessing the gene.


Phenotype—Any observable or measurable expression of gene function in an individual. For instance, eye color and hemoglobin type are phenotypic expressions of specific genes. Phenotypes may result from interaction of genotype and environment.


Polygenic—Inheritance involving many genes at separate loci whose combined, additive effects produce a given phenotype.


Polyploidy—Chromosome condition in which the diploid chromosome number of a cell varies by increments of 23. For example, a triploid cell or individual would have 69 chromosomes (46 + 23); a tetraploid, 92 (46 + 23 + 23).


Proband (index case)—The clinically identified person who displays the characteristics of features of the disease in question; also referred to as propositus (feminine: proposita).


Recessive—Refers to an allele whose phenotypic expression occurs in homozygous or hemizygous conditions. In heterozygosity, a recessive allele is masked by its dominant homologous counterpart. Example: cystic fibrosis.


Recombination—The occurrence among the offspring of new combinations of alleles as a result of genetic material exchange following crossovers during parental gametogenesis.


RNA—Abbreviation of ribonucleic acid, a single-stranded molecule consisting of an assembly of nucleotides (phosphate–sugar [ribose]–nitrogenous base). RNA bases (cytosine, guanine, uracil, adenine) encode genetic information, which is translated into proteins.


Sex-linked—The transmission of a trait whose causative gene is located on a sex chromosome (X or Y). Most sex-linked genes in humans are located on the X chromosome (X-linked).


Somatic cell—Body tissue cells with diploid complement of 46 chromosomes.


Sporadic—A descriptor for birth defects or disorders occurring as a new case in a family and not inherited.


Syndrome—A collection of multiple primary malformations or defects all due to a single underlying cause. Examples: Down syndrome (chromosome abnormality), Marfan syndrome (single-gene disorder).


Telomere—The distal portion of a chromosome.


Teratogen—An environmental agent capable of producing a birth defect.


Transcription—The process by which genetic information is copied from DNA to RNA.


Translation—The step in protein synthesis during which an amino acid sequence is assembled according to the genetic information contained in messenger RNA (mRNA).


Translocation—Transfer of all or part of a chromosome to a different chromosome after chromosome breakage; can be balanced, producing no phenotypic effects, or unbalanced, producing severe or lethal effects.


Trisomy—An aneuploid condition caused by the presence of an extra chromosome, which is added to a given chromosome pair and results in a total number of 47 chromosomes per cell. Down syndrome is the most common human autosomal trisomy.


X inactivation (lyonization)—The process by which, in a normal female, most of genes on one of the X chromosomes are inactivated during early embryonic development, so that alleles on active chromosome are allowed full expression.


X-linked inheritance—Transmission of a trait whose causative gene is located on the X chromosome.


Zygote—Cell resulting from the fusion of male and female gametes.



















Heredity and Environment in Human Disease


Before the discoveries of the HGP, the total number of human genes had been estimated at approximately 50,000 to 100,000. It is now known that the human genome consists of 20,000 to 25,000 genes, a surprisingly low number for a sophisticated species (International Human Genome Sequencing Consortium, 2004).


Genes are segments of DNA that contain genetic information necessary to control a certain physiologic function or characteristic. These segments are often referred to as sites, or loci, indicating a physical or “geographic” location on a chromosome. Genetic disorders may result from gene mutations (single-gene, polygenic, or mitochondrial disorders) or chromosome abnormalities. Genes that encode proteins are termed structural genes. Mutations in structural genes may have significant qualitative and quantitative effects on the synthesis of the corresponding protein, with potential clinical consequences. Proteins can be classified as structural (or constitutive) proteins, and those that affect the metabolism of other molecules or substrates (enzymes). Table 3-1 summarizes the effects of protein disorders on selected genetic diseases. Such alterations in an individual genome may have been inherited from a parent or may represent an event that is new to that person and may be the first case in that family (new mutation). It is therefore erroneous to consider all genetic disorders as having a positive family history.




TABLE 3-1


SELECTED PROTEINS INVOLVED IN GENETIC DISEASE










	PROTEIN INVOLVED

	ALTERED MECHANISM OF ACTION DUE TO MUTATIONS

	RESULTING DISORDER










	Constitutive Proteins






	Globins

	Altered oxygen transport

	Hemoglobinopathies:




• Sickle cell disease


• Thalassemias











	Dystrophin

	Muscle cell defect

	Muscular dystrophies






	Coagulation factors VIII and IX

	Abnormal clotting activity

	Hemophilia A and B






	Enzymes






	Phenylalanine hydroxylase

	Interrupted metabolism of phenylalanine and accumulation of toxic precursors (phenylalanine and phenylketones)

	Phenylketonuria






	Hexosaminidase A (HexA)

	Interrupted metabolism and accumulation of precursors (GM2 ganglioside)

	Tay-Sachs disease






	Hypoxanthine-guanine phosphoribosyltransferase (HGPRT)

	Disruption of metabolic feedback mechanism and accumulation of end product (uric acid)

	Lesch-Nyhan syndrome






	3-Hydroxy-3-methylglutaryl coenzyme A (HMG-CoA) reductase

	Disruption of metabolic feedback mechanism and accumulation of end product (cholesterol)

	Familial hypercholesterolemia
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In earlier times, human diseases were thought to be either clearly genetic or typically environmental. However, the observation that some genetic disorders are congenital (present at birth) whereas others are expressed later in life has led scientists to conclude that many, if not most, diseases are influenced by a genetic predisposition that can be activated by an environmental trigger. Examples of such interactions are found in single-gene disorders, such as phenylketonuria (PKU) and sickle cell disease, and multifactorial conditions, such as cancer and neural tube defects (NTDs). PKU is a disorder resulting from the (genetically determined) absence of an enzyme that metabolizes the amino acid phenylalanine. However, the deleterious effects in the infant are expressed only after sufficient ingestion of phenylalanine-containing substances, such as milk (environmental trigger). Even in the case of a “classic” genetic condition, such as sickle cell disease, its acute symptoms are precipitated by certain conditions such as lowered oxygen tension, infection, or dehydration.


Cancer is another example of genetic-environment interplay and explains the difference between inherited conditions and somatic cell genetic disorders. A normal somatic cell (any body cell other than the ova and sperm) may become a cancer cell after acquiring a series of gene changes. This process is the typical “genetic” cause of cancer. In a small subset of families, a mutation in a gene normally involved in regulation of cell growth, DNA repair, or cell death (apoptosis) is transmitted through the germ cells (ova and sperm). Children who inherit the genetic mutation will have it in all of their somatic cells, making them more susceptible to subsequent genetic changes in one or more cells that may transform into cancer cells. Beyond the genetic component of cancer, there is little dispute that environmental insult, such as tobacco smoking, sun exposure, and radiation, can be carcinogenic. Such environmental triggers are capable of spontaneously creating noninherited mutations in genes that regulate cell growth and cell response to cell abnormalities that can eventually lead to malignant transformation.


Evidence is growing that genes play an important role in human susceptibility and resistance to infection even in cases with a clear environmental cause of the infectious disease. Evidence for this genetic element in resistance gained heightened recognition during the first decade of the acquired immunodeficiency (AIDS) epidemic. Researchers discovered that adults with a specific deletion in both copies of their CCR5 genes did not become infected with human immunodeficiency virus (HIV) despite repeated exposure. Later it was found that children exposed in utero to HIV typically had a significantly delayed onset of disease if at least one of their CCR5 genes had the specific mutation (Romiti, Colognesi, Cancrini, et al, 2000). Understanding the mechanism of resistance associated with CCR5 mutation led to a novel molecular therapy (Wilkin, Su, Kuritzkes, et al, 2007).














Congenital Anomalies


Embryogenesis and fetal development are an intricate and precisely timed series of events in which all parts must be properly integrated to ensure a coordinated whole. Insults during development or abnormalities in differentiation or in the proper timing of organogenesis may result in a variety of congenital anomalies. Congenital anomalies, or birth defects, occur in 2% to 4% of all live-born children and are often classified as deformations, disruptions, dysplasias, or malformations. Deformations are often caused by extrinsic mechanical forces on normally developing tissue. Club foot is an example of a deformation often caused by uterine constraint. Disruptions result from the breakdown of previously normal tissue. Congenital amputations caused by amniotic bands (fibrous strands of amnion that wrap around different body parts during development) are examples of disruption anomalies (Lee, 2009). Dysplasias result from abnormal organization of cells into a particular tissue type. Congenital abnormalities of the teeth, hair, nails, or sweat glands may be manifestations of one of the more than 100 different ectodermal dysplasia syndromes (National Foundation for Ectodermal Dysplasia, 2013). Malformations are abnormal formations of organs or body parts resulting from an abnormal developmental process. Most malformations occur before 12 weeks of gestation. Cleft lip, an example of a malformation, occurs at approximately 5 weeks of gestation when the developing embryo naturally has two clefts in the area. Normally between 5 and 7 weeks, cells rapidly divide and migrate to fill in those clefts. If there is an abnormality in this developmental process, the embryo is left with either a unilateral or bilateral cleft lip that may also involve the palate.


The types of anomalies that can result from genetic or prenatal environmental agents can be major structural abnormalities with serious medical, surgical, or quality-of-life consequences, or they can be minor anomalies or normal variants with no serious consequences, such as a sacral dimple, an extra nipple, or a café-au-lait spot. Congenital anomalies can occur in isolation, such as congenital heart defect, or multiple anomalies may be present. A recognized pattern of anomalies resulting from a single specific cause is called a syndrome (e.g., Down syndrome or fetal alcohol syndrome). A nonrandom pattern of malformations for which a cause has not been determined is called an association (e.g., VACTERL [vertebral defects, anal atresia, cardiac defect, tracheoesophageal fistula, and renal and limb defects] association). When a single anomaly leads to a cascade of additional anomalies, the pattern of defects is referred to as a sequence. Pierre Robin sequence begins with the abnormal development of the mandible, resulting in abnormal placement of the tongue during development. The normal developmental process for the palate is prevented because the tongue obstructs the migration of the palatal shelves toward the midline, and a cleft palate remains. Consequently, infants born with Pierre Robin sequence have a recessed mandible and an abnormally placed tongue and are at risk for obstructive apnea. NTDs, cleft lip and palate, deafness, congenital heart defects, and cognitive impairment are examples of congenital malformations that can occur in isolation or as part of a syndrome, association, or sequence and can have different causes, such as single-gene or chromosome abnormalities, prenatal exposures, or multifactorial causes.














Genetic Disorders


Genetic disorders can be caused by chromosome abnormalities as seen in Turner syndrome, Down syndrome, or velo-cardio-facial syndrome (VCFS); single-gene mutations as seen in sickle cell anemia, neurofibromatosis, or Duchenne muscular dystrophy; a combination of genetic and environmental factors as seen in NTDs or maturity-onset diabetes in the young; and mitochondrial DNA (mtDNA) mutations as seen in nonsyndromic deafness susceptibility due to aminoglycoside sensitivity. Whereas numeric or structural chromosome aberrations automatically involve large groups of genes, a small gene mutation does not alter chromosome structure and number. Alterations in single genes (single-gene disorders) or in many genes (polygenic disorders) may represent too small a lesion to cause an identifiable alteration in chromosomal structure. Human nucleated somatic cells contain approximately 25,000 genes distributed across 46 chromosomes. Since human chromosomes vary in size, the larger the chromosome, the greater the number of genes carried.


Both numeric and structural abnormalities of autosomes (all chromosomes except the X and Y chromosomes) account for a variety of syndromes usually characterized by cognitive deficiencies. A few are associated with a group of characteristics that clearly indicate the precise chromosome anomaly. Nurses often note dysmorphic facial features, behavioral characteristics such as an unusual cry and poor feeding behavior, and other neurologic manifestations such as hypotonia or abnormal reflex responses, which may alert them to these and other chromosome abnormalities.








Numeric Chromosome Abnormalities


With the exception of brief periods of gametogenesis, human beings are diploid individuals, and human somatic cells are diploid (a cell that contains two copies of each chromosome). A diploid chromosome number in humans is represented by the notation 2n = 46. A haploid chromosome constitution (n = 23) is found in germ cells, the male and female gametes (sperm and ova). Somatic cells contain 44 autosomes (the 22 pairs of chromosomes that do not greatly influence sex determination at conception) and 2 sex chromosomes, XX in females and XY in males. For the purpose of cytogenetic studies, chromosomes are usually displayed in a karyotype, the laboratory-made arrangement of specially prepared chromosomes according to their size and centromere position. The location of the centromere allows the classification of human chromosomes as acrocentric, submetacentric, and metacentric chromosomes (Fig. 3-1).
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FIG. 3-1 Chromosome classification by centromere position. Positioning of centromeres results in chromosomes with extremely short arms (acrocentric chromosomes), relatively short arms (submetacentric chromosomes), or arms of equal length (metacentric chromosomes).








Numeric chromosome abnormalities occur whenever entire chromosomes are added or deleted. The addition of one or more chromosomes to each pair (increments of the haploid number, 23) will result in triploid cells with 69 chromosomes (46 + 23), or tetraploid cells with 92 chromosomes (46 + 23 + 23), and so on. The product of this uniform addition of chromosomes to all the original pairs is termed euploidy, a euploid cell being one whose chromosome number is a multiple of 23.


Individuals who are triploid (3n = 69) have a genetic imbalance of such magnitude that the few who are carried to term have severe multiple abnormalities that limit their life span to a few hours or days. On the other hand, one chromosome may be added to or lost from one of the pairs, creating a condition of aneuploidy. When one chromosome is added to a pair, the embryo, fetus, or child is described as having a trisomy, and the total chromosome number is 47. Most fetuses that have an autosomal trisomy are not live born. Fetuses with trisomy 21, trisomy 18, and trisomy 13 may be live born. When one chromosome is lost from the pair, the fetus is described as having a monosomy, and the total chromosome number in somatic cells is 4. The loss of a chromosome and its related complement of genes is overall more detrimental than the addition of a chromosome. The only monosomy compatible with life is monosomy X (Turner syndrome); yet most 45, X pregnancies spontaneously miscarry (Sybert and McCauley, 2004).


The most common cause of alteration in the number of chromosomes is a misdistribution of chromosomes during mitosis or meiosis. As somatic cells multiply by mitosis, each daughter cell receives the same chromosome number as the mother cell. This equitable chromosome sharing in anaphase is due to a phenomenon termed disjunction, by which chromatids of each chromosome separate and migrate to opposite poles of the cell. Disruption of this orderly chromosome distribution occurs in nondisjunction, which can occur during both mitosis and meiosis. In mitosis, failure of chromatids to separate properly during anaphase will result in daughter cells with different chromosome numbers (e.g., 45 and 47, instead of 46 and 46). Of those, the 45-chromosome monosomic cells will tend to degenerate and die, but those with the extra chromosome (trisomic) may continue to divide and generate a complete line of trisomic cells.


When mitotic nondisjunction occurs during embryonic development (Fig. 3-2), the trisomic cell line proliferates concomitantly with the normal cell line, and an individual with mosaicism for that particular chromosome result. Mosaicism, therefore, results in an individual (mosaic) with two or more genetically different cell populations. The chromosomal notation for a male with mosaic type of Down syndrome, for example, is 46,XY/47,XY,+21). The slash (/) indicates a dual cell population in which one has the normal chromosomal constitution (46,XY), while the other carries an extra chromosome 21 and has a total chromosome number of 47. The percentage, or level, of mosaicism depends on the stage of embryonic development in which the cell division error occurs. If it occurs at the first cell division after fertilization, the level of mosaicism may be as high as 50%. If the cell division error occurs in later development, the abnormal cells may be localized to one cell type, such as the brain tissue or germ cell line (ovaries or testes). The extent of clinical manifestations is determined by the type of tissues that contain cells with abnormal chromosome numbers and the percentage of affected cells, and may vary from near normal to a fully manifested syndrome.
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FIG. 3-2 Mitotic nondisjunction resulting in individual with different cell populations (mosaicism). This event occurs during embryonic development, after normal zygote was formed by fertilization of two normal gametes. Only one chromosome pair is represented. As represented here, mitotic nondisjunction and uneven chromosome distribution result in some cell populations with the extra chromosome, whereas other cell lines have the normal chromosome complement.








Meiotic nondisjunction (Fig. 3-3) is a major cause of aneuploidy, an abnormal chromosome pattern in which the total number of chromosomes is not a multiple of the haploid number, 23. Nondisjunction can occur during meiosis I and II, during both oogenesis and spermatogenesis, resulting in gametes with aneuploid chromosome number (e.g., 22 or 24, instead of 23). As in the case of somatic cells, gametes lacking a chromosome are not likely to survive, but gametes with an extra chromosome are more often viable. Fertilization of an aneuploid gamete with a normal gamete will produce an aneuploid zygote. The most common aneuploidies in humans are trisomies.
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FIG. 3-3 Nondisjunction causes aneuploidy when chromosomes or sister chromatids fail to divide properly. (From Jorde LB, Carey JC, Bamshad MJ, et al: Medical genetics, ed 3, St. Louis, 2003, Mosby.)




















Autosome Aneuploidies


Examples of numeric alterations affecting the autosomes include some of the most common trisomies found in humans: trisomy 21 (Down syndrome), trisomy 18 (Edwards syndrome), and trisomy 13 (Patau syndrome) (Table 3-2).




TABLE 3-2


PARTIAL LIST OF CHROMOSOMAL GENETIC DISORDERS










	DISORDER

	GENETIC ETIOLOGY

	POSSIBLE PERIODS OF RECOGNITION

	MAJOR FINDINGS

	RESOURCES*











	Angelman syndrome

	Chr—Deletion, uniparental disomy, or abnormal methylation of chromosome 15

	Prenatal to early childhood

	Significant motor, cognitive, and speech delays; microcephaly; ataxia

	
http://www.ncbi.nlm.nih.gov/books/NBK1144/
http://ghr.nlm.nih.gov/condition=angelmansyndrome







	Beckwith-Wiedemann syndrome

	AD or Chr—Abnormal methylation of chromosome 11, uniparental disomy of paternal chromosome 11, or structural abnormality in critical region

	Prenatal to newborn

	Overgrowth syndrome; often recognized in newborn period due to abnormally large tongue; abdominal wall defects; hypoglycemia in infancy

	
http://www.ncbi.nlm.nih.gov/books/NBK1394/
http://ghr.nlm.nih.gov/condition/beckwith-wiedemann-syndrome
www.beckwith-wiedemann.info







	Cri du chat syndrome

	Chr—46,XX,del(5p) or 46,XY,del(5p)

	Prenatal to newborn

	Microcephaly; high-pitched, catlike cry; significant motor and cognitive delays

	
http://ghr.nlm.nih.gov/condition/cri-du-chat-syndrome
www.fivepminus.org







	Down syndrome (trisomy 21)

	Chr—47,XX,+21 or 47,XY,+21

	Prenatal to newborn

	Mild to moderate cognitive impairment, characteristic facial features, hypotonia

	
http://ghr.nlm.nih.gov/condition/down-syndrome
http://pediatrics.aappublications.org/content/128/2/393.short
www.ndss.org
www.nads.org







	Edwards syndrome (trisomy 18)

	Chr—47,XX,+18 or 47,XY,+18

	Prenatal to newborn

	Multiple congenital anomalies; significantly shortened life span; if survival beyond 1 yr, severe cognitive impairment

	
http://ghr.nlm.nih.gov/condition/trisomy-18
www.trisomy18.org







	Klinefelter syndrome

	Chr—47,XXY

	Prenatal; adolescence to adulthood

	Gynecomastia, small testes, normal sex drive and function but infertility common

	http://ghr.nlm.nih.gov/condition/klinefelter-syndrome






	Patau syndrome (trisomy 13)

	Chr—47,XX,+13 or 47,XY,+13

	Prenatal to newborn

	Multiple congenital anomalies; significantly shortened life span; if survival beyond 1 yr, severe cognitive impairment

	http://ghr.nlm.nih.gov/condition/trisomy-13






	Prader-Willi syndrome

	Chr—Absence of paternally derived region of chromosome 15 or abnormally methylated critical region of chromosome 15

	Prenatal; infancy to early childhood

	Severe hypotonia, failure to thrive in early infancy; after 1-2 yr of age, excessive eating—including nonfood items; morbid obesity; cognitive impairment; distinctive behavioral problems; hypogonadism

	
http://www.ncbi.nlm.nih.gov/books/NBK1330/
http://ghr.nlm.nih.gov/condition/prader-willi-syndrome







	Turner syndrome

	Chr—45,XO

	Prenatal to adolescence

	Lymphedema at birth, coarctation, short stature, ovarian dysgenesis, lack of secondary sex characteristics during adolescence

	
http://ghr.nlm.nih.gov/condition/turner-syndrome
http://jcem.endojournals.org/content/92/1/10.full
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AD, Autosomal dominant; Chr, chromosomal.


*Support groups are listed on most websites. However, before referring families to support groups, particularly for families that discovered the diagnosis prenatally, carefully review the support group and describe its focus to the couple so they can make an informed decision about whether to visit it.











Trisomy 21


Down syndrome affects 1 in 800 to 1 in 1000 live births and is the most common aneuploidy compatible with life expectancy into adulthood. Physical and cognitive abnormalities vary. Intelligence quotient (IQ) range is typically mild to moderate impairment. In spite of modern medical developments, life expectancy is still shortened, with 20% dying in the first decade, and 50% by age 60 years. Adults with Down syndrome are also more likely to develop Alzheimer disease; more than 75% of those over age 60 are affected with the disease (Zigman and Lott, 2007).


The chromosomal constitution of Down syndrome is variable, with three possible configurations (Lashley, 2005):




1. Trisomy—The nomenclature for a female with trisomy is 47,XX+21 and for a male with trisomy is 47,XY,+21. Trisomy encompasses 92% of all cases of Down syndrome. The extra chromosome 21 is unattached and segregates freely during meiosis. The risk for this type of Down syndrome increases linearly with increasing maternal age (from 1 : 1500 live births for mothers age 20 years, to 1 : 50 live births for mothers over age 45) (Jones, 2006); however, because young women have more babies, about 75% of babies with trisomy 21 are born to younger mothers.


2. Translocation Down syndrome—The accepted nomenclature for a male with Down syndrome due to robertsonian translocation between acrocentric chromosomes 14 and 21 is 46,XY,t(14;21). Translocation (discussed later) accounts for approximately 4% of all male and female Down syndrome cases. The majority of cases are sporadic (without family history), but about 25% have one balanced translocation carrier parent. When one such carrier and a partner with normal chromosomes reproduce, their theoretic chances of producing a live-born child with Down syndrome are 33%, but the actual observed risk is approximately 15% if the mother is the carrier and less than 10% if the father is the carrier. The observed chance of producing a live-born child who is a balanced translocation carrier approaches 50%. Because chromosome 21 is an acrocentric chromosome, it is possible for the translocation to be with both chromosome 21s. A carrier mother [45,XX,t(21;21)] or father [45,XY,t(21;21)] of the translocation would have a 100% chance of producing a child with Down syndrome, since the other parent would normally contribute one chromosome 21. This latter situation is one of the rare examples in genetics where an abnormality is passed on to all living progeny.


3. Mosaic Down syndrome—The nomenclature for a female with mosaic Down syndrome is 46,XX/47,XX+21. This rarer type of Down syndrome can occur in males and females. It results from mitotic nondisjunction during early embryonic development of a normal zygote. Children with this type have mixed cell populations, some with the normal karyotype, others with the extra chromosome. Contrary to what one might expect, children with mosaic Down syndrome do not necessarily have a better developmental outcome than those with free trisomy type. The proportion of trisomic cells in various tissues and organs play a role in the child's developmental potential and syndrome-associated potential health problems.


















Trisomy 18


Edwards syndrome is a fairly common trisomy in fetuses. Those who are live born have severe cognitive impairment and physical abnormalities that contribute to a limited life span.














Trisomy 13


Patau syndrome carries more severe malformations than the previous two trisomies discussed, consistent with the increased size of the extra chromosome and greater gene imbalance. Life span is significantly shortened.




















Sex Chromosome Aneuploidies


Alterations in number may also involve the sex chromosomes (see Table 3-2). The possible mechanisms by which sex chromosome abnormalities may occur are the same as those previously described (i.e., prefertilization nondisjunction during one of the meiotic divisions of gametogenesis in either parent or in the early postfertilization divisions of the zygote). An alteration in the number of sex chromosomes usually does not produce the profound effects that are associated with the autosomal trisomies. Intelligence may be normal or low normal, or the child may have some learning disabilities, but moderate or severe cognitive impairment is less common. Some of the most common genetic disorders caused by sex chromosome aneuploidies are Klinefelter, XYY, triple-X female, and Turner syndromes.








47,XXY


Klinefelter syndrome is the most common of all sex chromosome aneuploidies. Physical abnormalities include elements of decreased masculinization, such as gynecomastia; hypogonadism (with sterility resulting from degeneration of seminiferous tubules); and increased pubis-to-sole length, reflecting elongated lower limbs (Fig. 3-4). Mental development is normal in most cases, with a mean full-scale IQ between 85 and 90. Cognitive difficulties tend to be in expressive language, auditory processing, and auditory memory. Chromosome mosaicism (46,XY/47,XXY) rarely occurs and results in individuals with milder manifestations than their trisomic counterparts. Overall, the phenotype of Klinefelter syndrome is highly variable, making it difficult, in the absence of chromosome studies, to make a prepubertal clinical diagnosis.
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FIG. 3-4 Klinefelter syndrome. This young man exhibits many characteristics of Klinefelter syndrome: small testes, some development of the breasts, sparse body hair, and long limbs. This syndrome results from the presence of two or more X chromosomes with one Y chromosome (genotypes XXY or XXXY, for example). (From Patton KT, Thibodeau GA: Anatomy and physiology, ed 7, St. Louis, 2010, Mosby.)




















47,XYY


This genotype was reported in the early 1960s by Patricia Jacobs, a Scottish cytogeneticist who detected an increased frequency of double-Y men among inmates of penal institutions in Great Britain. This and subsequent early studies that linked this karyotype with criminal behavior were significantly flawed by selection bias. Digamber and Borgaonkar (Johns Hopkins University) conducted a large controlled population study that did not find any significant correlations between XYY and cognitive impairment and aggressive tendencies. The extra Y is paternally derived. Although XYY fathers have an increased risk for offspring with abnormal Y chromosome complement, the majority of live births have a normal number of sex chromosomes.














45,XO


Turner syndrome, originally described clinically as ovarian dysgenesis (with gonads consisting of streaks of connective tissue and devoid of germ cells), is an example of a monosomy that is compatible with life. Clinical manifestations are variable in expression. Intellectually, verbal IQ exceeds performance IQ. There is no prepubertal growth spurt, and girls with Turner syndrome are generally infertile. It is common practice to administer female hormones around the time that puberty would occur to provide the girl with Turner syndrome some secondary sex characteristics; however, the female hormones may further stunt growth and must be used judiciously. The child's growth is usually normal until 3 years of age and then slows, gradually drifting away from the normal growth curve. Treatment for the decreased growth velocity includes growth hormone and anabolic steroids. Mosaicism also occurs in Turner syndrome (e.g., 46,XX/45,XO), resulting in milder expression of the phenotype. Girls with Turner syndrome may have difficulty with peer relationships and with understanding social cues. They may exhibit behavioral problems, especially immature, socially isolated behavior. Most, however, lead productive lives and function as independent adults.














47,XXX


A relatively common condition (1 : 1000 live female births), females with triple-X display a normal phenotype, with an increased risk of learning disabilities when compared with their euploid sisters. Gynecologic complications include delayed menarche and premature menopause. As with XYY men, the offspring of XXX women is largely normal, indicative of a selective advantage of euploid gametes.




















Structural Chromosome Abnormalities


Chromosomes are subject to structural alterations resulting from breakage and rearrangement. Chromosome breakage has long been recognized as a significant source of genetic abnormalities. Many clastogens (chromosome-breaking agents) have been identified, including physical (e.g., ionizing radiation), chemical (e.g., chlorpromazine), and biologic (e.g., viral infections) agents. Chromosome breakage can also result from many nonspecific causes, such as influenza. These breaks are usually restricted to somatic cells and are temporary. Chromosome breakage becomes significant when it is permanent (or long lasting) and when these permanent changes, in addition to appearing in somatic cells, are also present in germ cells and thus have the potential of being transmitted to the offspring.


A chromosome deletion occurs when chromosome breakage results in loss of the broken fragment at a chromosome's terminal end or within the chromosome. Chromosome deletions often have significant clinical impact, as in a chromosome 5 terminal deletion that results in cri du chat syndrome. Chromosome breakage can create unstable end points (“sticky ends”), which predispose the chromosomes to a variety of rearrangements of the fragments. A relatively rare structural abnormality that can occur as a result of chromosomal “sticky ends” is a ring chromosome. If a break occurs in the terminal end of both arms of a chromosome, the ends may fuse together, forming a circle. Like any structural alteration of a chromosome, the clinical manifestations depend on which genes are lost.


A more common rearrangement resulting from chromosome breakage is a translocation, which occurs when a chromosomal fragment reunites with another, nonhomologous chromosome. Two types of translocations have clinical significance: reciprocal translocations and robertsonian translocations. In a reciprocal translocation, breaks occur in two different chromosomes and the fragments are mutually exchanged, resulting in derivative chromosomes. Robertsonian translocations occur when the short arms of two acrocentric chromosomes (pairs 13 to 15 and pairs 21 and 22) break off and the remaining long arms fuse at the centromere, forming a “single chromosome” (Fig. 3-5). Both types result in individuals who have the correct amount of genetic information (although “rearranged”), and therefore no clinical manifestations are expected. These persons are termed balanced translocation carriers. These asymptomatic, balanced translocation carriers (either male or female) may pass the translocation to their offspring in a balanced or unbalanced form, depending on how the chromosomes segregate to the gametes. If it is passed in the unbalanced form, the combination is often lethal, and an early spontaneous abortion occurs. The chance of having a live-born child with birth defects associated with the unbalanced translocation depends on the quantity and role of the missing or additional genetic material. Approximately 5% of cases of repeated spontaneous abortion (two or more) can be attributed to a balanced translocation carrier parent.
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FIG. 3-5 Translocation. In a robertsonian translocation, the long arms of two acrocentric chromosomes (13 and 14) fuse, forming a single chromosome. (From Jorde LB, Carey JC, Bamshad MJ, et al: Medical genetics, ed 3, St. Louis, 2003, Mosby.)








Some structural chromosome abnormalities are too small to reliably visualize under a light microscope but are still clinically relevant. Fragile, or weak, sites associated with expanded triplet repeats (described later in the chapter) have been identified on both the autosomes and the X chromosome. A classic example is fragile X syndrome. Contiguous gene syndromes are disorders characterized by a microdeletion or microduplication of smaller chromosome segments, which may require special analysis techniques or molecular testing to detect.








46,XX,del(5p) or 46,XY,del(5p)


Cri du chat, or cat's cry, syndrome is a rare (1 : 50,000 live births) (Jorde, Carey, Bamshad, et al, 2009) chromosome deletion syndrome resulting from loss of the small arm of chromosome 5. In early infancy this syndrome manifests with a typical but nondistinctive facial appearance, often a “moon-shaped” face with wide-spaced eyes (hypertelorism) (Fig. 3-6). As the child grows, this feature is progressively diluted, and by age 2 years the child is indistinguishable from age-matched controls. Profound cognitive impairment persists throughout their short life; many die in infancy. Typical of this disease is a crying pattern that is abnormal and catlike. At times it sounds like an angry cat, and at others like a soft mewing sound. This is a result of a laryngeal atrophy that improves with age. By age 3 years the crying pattern is still abnormal, but it acquires a normal pitch and loses its catlike quality.
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FIG. 3-6 Eight-year-old child with cri du chat (cat's cry) syndrome. Notice the wide-spaced eyes (hypertelorism) and “moon face.”




















Fragile X Syndrome


Fragile X syndrome acquired its name from the fact that, in special cell culture conditions, the affected X chromosome may display a gap in its terminal portion. However, it is an X-linked condition caused by an unstable expansion (described later in the chapter). Fragile X is the most common cause of inherited cognitive impairment. Common clinical features include a typical facial appearance, with an elongated face and large ears; macro-orchidism in adolescent males; connective tissue dysplasia; and behavioral problems, including autism spectrum disorder (Committee on Genetics, 2011).














Velo-Cardio-Facial Syndrome


Velo-cardio-facial syndrome (VCFS), sometimes called DiGeorge syndrome, is a common (1 : 4000) microdeletion syndrome. It is caused by a specific microdeletion within the long arm of chromosome 22 (22q11.2 deletion) (McDonald-McGinn, Emanuel, and Zackai, 2013). Manifestations of this condition are variable, with approximately 180 different possible clinical features described. Although no one feature is found in every patient, cognitive impairment is common and can range from full-scale measured IQ in the borderline low-normal range with characteristic learning disabilities to mild cognitive impairment (Antshel, Fremont, Kates, et al, 2008). Although most patients' deletion is caused by a sporadic event, those with the condition can transmit the microdeletion in an autosomal dominant manner. Therefore, their chances of producing a child with VCFS are 50% with each pregnancy.














Chromosome Instability Syndromes


Chromosome instability syndromes are a heterogeneous group of genetic disorders characterized by a high frequency of chromosome breakage observed in vitro. They include ataxia telangiectasia, Fanconi anemia, and xeroderma pigmentosum. These syndromes are associated with decreased immune function and an increased incidence of cancer.


























Single-Gene Disorders


Chromosome anomalies typically affect large numbers of genes; however, a single-gene disorder is caused by an abnormality within a gene or in a gene's regulatory region. Single-gene disorders can affect all body systems and may have mild to severe expression. These disorders display a Mendelian pattern of dominant or recessive inheritance that was first delineated in the mid-nineteenth century by Gregor Mendel's experiments with plants. Single-gene disorders cannot be detected by chromosome analysis and demand specific and sophisticated molecular detection methods, such as DNA-based techniques (Table 3-3).




TABLE 3-3


SELECT TECHNIQUES OF DNA ANALYSIS AND DISEASE DETECTION










	TECHNIQUE

	PURPOSE AND METHODOLOGY

	APPLICATION










	Basic Techniques






	DNA extraction

	Extracted DNA can be immediately analyzed or stored for future use.

	DNA extracted from variety of cells (amniocytes, lymphoblasts, single cell from eight-cell stage embryo) and tissues (skin, cheek cells, hair root, chorionic villi, archived pathology specimens)






	Polymerase chain reaction (PCR)

	Rapid amplification of small quantities of genetic material (DNA or RNA). Short lengths of DNA (primers) bind to specific DNA regions and initiate their replication. Several repetitions of this process can amplify a desired DNA region (and only this region) several thousand fold.

	Essential technique for many molecular genetic diagnostic tests, but limited to already sequenced DNA genes or regions






	Post-PCR Analysis






	Sequence of all exons and intron-exon boundaries of a gene

	As cost decreases, this is becoming preferred test for genes that have many possible disease-associated mutations throughout the gene.

	BRCA1, BRCA2, familial adenomatous polyposis
Picks up all mutations except large gene deletions, but may pick up a mutation not previously described and may not be able to tell if it has any pathologic significance.






	Sequence-specific amplification and amplification refractory mutation system (ARMS)

	Detection of already sequenced mutations by means of sequence-specific primers. ARMS detects presence or absence of specific mutation.

	Cystic fibrosis
Hemoglobinopathies (sickle cell disease, thalassemias)






	Oligonucleotide ligation assay (OLA)

	Two complementing small nucleotide probes reciprocally bind to DNA. Mutation is detected, since it prevents appropriate binding of probes to DNA.

	Cystic fibrosis
Familial hypercholesterolemia






	Restriction enzyme analysis of PCR products

	Commercially available bacterial endonucleases bind to specific DNA sequences and cut molecule at that point.

	Charcot-Marie-Tooth disease
Duchenne and Becker muscular dystrophies






	Single-stranded conformation polymorphism analysis (SSCP)

	Some mutations resulting from base substitutions cause changes in secondary structure of DNA. SSCP detects such conformational changes indicative of occurring mutations.

	 






	Heteroduplex analysis

	The conformational properties of the double-stranded molecules are used to distinguish different base pairing (i.e., mutations).

	 






	Non-PCR–Based Analysis






	Southern blotting

	After cutting DNA with restriction enzymes, fragments are analyzed for mutations or repeated base sequences.

	Fragile X syndrome (CGG repeats)
Huntington disease (CAG repeats)
Some thalassemias (e.g., Bart thalassemia)
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CAG, Cytosine-adenine-guanine; CGG, cytosine-guanine-guanine; DNA, deoxyribonucleic acid; RNA, ribonucleic acid.





Mendelian inheritance laws allow for risk prediction in single-gene disorders; however, phenotypic expression may be altered by incomplete penetrance or variable expressivity of the responsible allele. An allele is said to have reduced or incomplete penetrance in a population when a proportion of persons who possess that allele do not express the phenotype. An allele is said to have variable expressivity when individuals possessing that allele display the features of the syndrome in various degrees, from mild to severe. If a person expresses even the mildest possible phenotype, the allele is penetrant in that individual.








Autosomal Inheritance Patterns








Autosomal Dominant Inheritance


General characteristics of autosomal dominant inheritance are presented in Box 3-2. A clear understanding of transmission of autosomal inheritance patterns requires the understanding of a few basic facts. First, most genetic diseases are rare. The probability that two affected persons will mate is very low for most genetic disorders (with the exception of societal selection, as in the case of achondroplasia). Second, depending on the disease, if one parent is affected, he or she is much more likely to be heterozygous (have one mutant allele) than homozygous (have two mutant alleles). Usually, an individual with two dominant mutant alleles will experience physical or mental abnormalities at a much more severe level.





Box 3-2   Autosomal Dominant Inheritance


Characteristics*







• Males and females are equally likely to be affected.


• A single copy of the mutant allele is typically sufficient to cause the phenotype to express, and therefore a carrier state does not exist. However, if the mutant allele is not fully penetrant (some individuals in a population with the same mutant allele do not express the trait), then the unaffected person with the mutant allele may be referred to as a carrier of the reduced penetrant allele.


• The homozygote for the mutant allele is usually more severely affected than the heterozygote.


• The phenotype appears in consecutive generations unless the condition was due to a new dominant mutation.


• Children of an affected parent have a 50% chance of inheriting the mutant allele and being affected.


• If the mutant allele is 100% penetrant, then phenotypically normal persons in a family pedigree are free of the mutant allele and do not transmit the phenotype to their offspring. However, due to variable expressivity, careful clinical examination and laboratory studies may be necessary before concluding that a person is truly “phenotypically normal.”








*All partners of affected persons here are considered genotypically normal.





Those assumptions being accepted, two questions remain: What are the chances of transmitting the mutant allele to the offspring? And what are the risks of the offspring being affected? If a gene has only two alleles, one normal and one mutant, then three possible allele combinations exist: normal/normal, normal/mutant, and mutant/mutant. In autosomal dominant conditions, only persons with normal/normal combination will be disease free, assuming that the mutant allele is 100% penetrant. Fig. 3-7 shows the relationships between genotypes and phenotypes for an autosomal dominant trait. Considering that genetic diseases are rare and that persons who are homozygous for the mutated allele are more severely affected, it is most likely that an affected individual who is heterozygous for the mutant allele will mate with a genotypically normal partner (Fig. 3-8, A). The outcomes of these matings are best expressed by the use of Punnett squares. Also depicted (Fig. 3-8, B) is the mating of a homozygote for the mutated gene with a genotypically normal partner. The result of these matings is one of the few instances in medical genetics in which all progeny have a 100% chance of being affected, assuming that the mutant allele they receive is 100% penetrant. These matings, however, are extremely rare.
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FIG. 3-7 Dominant inheritance pattern. Schematic representation of the three possible allelic arrangements of a gene with two alleles. Depicted here are genotypes and possible phenotypes for a trait transmitted by a dominant gene. The presence of a single copy of the mutant allele in heterozygous person (B) is sufficient to express the phenotype in question. Double dose of the mutated allele, in homozygous person (C), results in more severe expression of the phenotype.
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FIG. 3-8 Determination of mating outcomes in autosomal dominant inheritance obtained with Punnett squares. A, Possible outcomes of the mating of an affected heterozygous individual (+/–) with a normal partner (+/+). B, Mating of an affected homozygous individual (–/–) and a normal partner (+/+).








Many children diagnosed with an autosomal dominant disorder have a positive family history of the disease. In other instances, that child may represent the first occurrence of that condition in the family. In the latter case, the event may be due to a new mutation (fresh mutation) in that child or to the presence of the mutation only in the germ cells of a healthy parent. The birth of other affected children indicates the second possibility. The range of expression of autosomal dominant genes is highly variable, from minor manifestations (e.g., polydactyly), to severe, debilitating, and life-threatening disease (e.g., neurofibromatosis). Depending on the degree of disability the condition imposes on the individual and the ability to procreate, the mutated gene either will be eliminated or will continue to be passed on through several generations. In addition, in diseases that have a late age of onset (e.g., Huntington disease), a person with a disease-associated mutation may be healthy and asymptomatic during childbearing years and be unaware of the risk of passing on the mutant allele to offspring. Consequently, the mutant allele continues to be passed on through several generations.


Other examples of autosomal dominant disorders include achondroplasia, neurofibromatosis, and Marfan syndrome. An idealized pedigree for autosomal dominant inheritance is found in Fig. 3-9 and discussed in the Nursing Care Guidelines box (p. 83). The gene mutation associated with achondroplasia is considered 100% penetrant. The pedigree in the figure demonstrates that although an affected parent has a 50% chance with each pregnancy of transmitting the gene mutation associated with achondroplasia, 50% of offspring do not necessarily inherit the gene mutation. Selected examples of autosomal dominant disorders are found in Table 3-4.




TABLE 3-4


PARTIAL LIST OF MENDELIAN INHERITED GENETIC DISORDERS










	DISORDER

	GENETIC ETIOLOGY

	POSSIBLE PERIODS OF RECOGNITION

	MAJOR FINDINGS

	RESOURCES*











	Achondroplasia

	AD

	Prenatal to newborn

	Dwarfism with legs and arms significantly shorter than torso; characteristic facial features

	
http://www.ncbi.nlm.nih.gov/books/NBK1152/
http://ghr.nlm.nih.gov/condition/achondroplasia
www.lpaonline.org/







	Adenosine deaminase deficiency

	AR

	Prenatal†; infant period most common; onset can be delayed until adulthood

	Enzyme deficiency that results in severe combined immunodeficiency

	
http://www.ncbi.nlm.nih.gov/books/NBK1483/
http://ghr.nlm.nih.gov/condition/adenosine-deaminase-deficiency
www.primaryimmune.org







	Ataxia telangiectasia

	AR

	Prenatal† to early childhood

	Immunodeficiency, neurodegenerative, acute sensitivity to ionizing radiation that increases risk for cancer

	
www.ninds.nih.gov/disorders/a_t/a-t.htm
www.cancer.gov/cancertopics/factsheet/risk/ataxia
http://ghr.nlm.nih.gov/condition/ataxia-telangiectasia
www.atcp.org







	Beckwith-Wiedemann syndrome

	AD or Chr—Abnormal methylation of chromosome 11, uniparental disomy of paternal chromosome 11, or structural abnormality in critical region

	Prenatal to newborn

	Overgrowth syndrome; often recognized in newborn period due to abnormally large tongue; abdominal wall defects; hypoglycemia in infancy

	
http://www.ncbi.nlm.nih.gov/books/NBK1394/
http://ghr.nlm.nih.gov/condition/beckwith-wiedemann-syndrome
www.beckwith-wiedemann.info







	Bloom syndrome

	AR

	Prenatal† to early childhood

	Prenatal and postnatal growth retardation; chromosome instability leading to sun sensitivity, high cancer risk, immunodeficiency

	
http://www.ncbi.nlm.nih.gov/books/NBK1398/
http://ghr.nlm.nih.gov/condition/bloom-syndrome







	
Congenital adrenal hyperplasia

	AR

	Prenatal† to newborn

	Ambiguous genitalia—virilization of female external genitalia due to elevated androgen levels; salt loss in some due to inability to reabsorb sodium

	
http://www.ncbi.nlm.nih.gov/books/NBK1171/
http://ghr.nlm.nih.gov/condition/21-hydroxylase-deficiency
www.caresfoundation.org/productcart/pc/overview_cah.html







	Cystic fibrosis

	AR

	Prenatal† to toddler

	Meconium ileus at birth; pancreatic insufficiency and malabsorption; chronic pulmonary inflammation and infection

	
http://www.ncbi.nlm.nih.gov/books/NBK1250/
http://ghr.nlm.nih.gov/condition/cystic-fibrosis
www.cff.org







	Duchenne muscular dystrophy

	XL recessive

	Prenatal† to early childhood

	Delayed milestones, progressive skeletal muscle disease, dilated cardiomyopathy

	
http://www.ncbi.nlm.nih.gov/books/NBK1119/
http://ghr.nlm.nih.gov/condition/duchenne-and-becker-muscular-dystrophy
www.mda.org/disease/DMD.html







	Familial adenomatous polyposis (Gardner syndrome, Turcot syndrome)

	AD—Mutation in APC gene

	Childhood to adulthood

	Hundreds to thousands of adenomatous polyps in the distal portion of colon; colon cancer; extra colonic polyps and tumors

	
http://www.ncbi.nlm.nih.gov/books/NBK1345/
http://ghr.nlm.nih.gov/condition/familial-adenomatous-polyposis







	Fanconi anemia

	Most forms AR; at least one form XL

	Prenatal† to childhood

	Multiple malformations, progressive bone marrow failure, chromosome breakage in cell culture

	
http://www.ncbi.nlm.nih.gov/books/NBK1401/
http://marrowfailure.cancer.gov/FA.html







	Fragile X syndrome

	XL—Expanded triplet repeat

	Prenatal; childhood to adolescent

	Moderate cognitive impairment in males, mild cognitive impairment in females

	
http://www.ncbi.nlm.nih.gov/books/NBK1384/
http://ghr.nlm.nih.gov/condition/fragile-x-syndrome







	Friedreich ataxia

	AR (most have expanded triplet repeat in one or both genes)

	Prenatal† to childhood

	Slowly progressive ataxia, cardiomyopathy

	
http://www.ncbi.nlm.nih.gov/books/NBK1281/
http://ghr.nlm.nih.gov/condition/friedreich-ataxia







	Galactosemia

	AR

	Prenatal† to neonatal

	Failure to thrive, hepatocellular damage, sepsis, bleeding, cognitive impairment, death if untreated

	
http://www.ncbi.nlm.nih.gov/books/NBK1518/
http://ghr.nlm.nih.gov/condition/galactosemia







	Gaucher disease

	AR

	Prenatal† to adulthood

	
Three major types:




• Type 1 most common; hepatosplenomegaly, bone disease, sometimes lung disease


• Type 2 neurodegenerative, lethal by 4 yr


• Type 3 neurodegenerative disease, can live to adulthood






	
http://www.ncbi.nlm.nih.gov/books/NBK1269/
http://ghr.nlm.nih.gov/condition/gaucher-disease







	Glucose-6-phosphate dehydrogenase (G6PD) deficiency

	XL recessive

	Infant to adulthood

	Hemolytic anemia; expression dependent on exposure to environmental triggers (eating fava beans, certain infections, and certain drugs)

	
www.nlm.nih.gov/medlineplus/ency/article/000528.htm
http://ghr.nlm.nih.gov/condition/glucose-6-phosphate-dehydrogenase-deficiency







	
Hemophilia A, hemophilia B

	XL recessive

	Prenatal† to adulthood depending on extent of deficient clotting activity

	Hemophilia A—Factor VIII deficiency; hemophilia B—Factor IX deficiency
Both diagnosed in infancy period in those with severe deficiency; brought to attention by spontaneous joint or deep muscle bleeds

	
http://www.ncbi.nlm.nih.gov/books/NBK1404/
http://www.ncbi.nlm.nih.gov/books/NBK1495/
http://ghr.nlm.nih.gov/condition/hemophilia







	Hunter syndrome

	XL recessive

	Prenatal† to childhood

	Progressive multisystem disorder due to glycosaminoglycans accumulation. CNS deterioration common in severe form but not attenuated form

	
http://www.ncbi.nlm.nih.gov/books/NBK1274/
http://ghr.nlm.nih.gov/condition/mucopolysaccharidosis-type-ii







	Huntington disease

	AD expanded triplet repeat

	Prenatal for couples with family history; most often diagnosed in adulthood

	Progressive neurodegenerative disease with mean age of onset in third to fourth decade of life; death typically within 20 yr of symptom onset

	
http://www.ncbi.nlm.nih.gov/books/NBK1305/
http://ghr.nlm.nih.gov/condition/huntington-disease







	Hurler syndrome

	AR

	Prenatal†; infant to childhood

	Progressive lysosomal storage disease; death by 10 yr of age in severely affected; mildly affected can live into adulthood

	
http://www.ncbi.nlm.nih.gov/books/NBK1162/
http://ghr.nlm.nih.gov/condition/mucopolysaccharidosis-type-i







	Hypophosphatemic vitamin D–resistant rickets

	XL dominant

	Infant to childhood

	Kidney abnormality resulting in overexcretion of phosphate in urine; secondary bone defects result

	http://www.ncbi.nlm.nih.gov/books/NBK83985/






	Incontinentia pigmenti

	XL dominant

	Prenatal†; newborn to infant

	Often prenatally lethal in males; those who survive should have chromosome testing; blistering of skin, later linear hypopigmentation of skin; small, missing teeth; sparse, wiry hair; vascular retinal abnormalities

	
http://www.ncbi.nlm.nih.gov/books/NBK1472/
http://ghr.nlm.nih.gov/condition/incontinentia-pigmenti







	Li-Fraumeni syndrome

	AD

	Prenatal†; 50% have first cancer by age 40

	Predisposition to multiple primary cancers at various body sites

	
http://www.ncbi.nlm.nih.gov/books/NBK1311/
http://ghr.nlm.nih.gov/condition/li-fraumeni-syndrome







	Malignant hyperthermia

	AD

	Prenatal† or before drug exposure (if family history and family mutation known)

	Susceptibility to uncontrolled skeletal muscle hypermetabolism when exposed to certain anesthetics and succinylcholine; first symptoms tachycardia, tachypnea, then progressive symptoms and death if not quickly treated

	
http://www.ncbi.nlm.nih.gov/books/NBK1146/
http://ghr.nlm.nih.gov/condition/malignant-hyperthermia
www.mhaus.org







	Marfan syndrome

	AD

	Prenatal†; neonatal to adulthood depending on number and severity of features and presence or absence of family history

	Connective tissue disorder primarily affecting cardiovascular, skeletal, and ocular systems

	
http://www.ncbi.nlm.nih.gov/books/NBK1335/
http://ghr.nlm.nih.gov/condition/marfan-syndrome







	
Myotonic dystrophy

	AD expansion mutation; DMPK for type 1; CNBP for type 2

	Prenatal if gene expansion mutation identified in affected parent
Type 1—Birth in congenital form; child to adulthood for other forms
Type 2—Onset typically in third decade

	Variable presentation
Classic type 1—Affects skeletal and smooth muscle characterized by muscle weakness, wasting, myotonia, cardiac conduction abnormalities
Type 2—Muscle weakness, myotonia, posterior subcapsular cataracts, insulin insensitivity (increasingly common with age)

	
http://www.ncbi.nlm.nih.gov/books/NBK1165/
http://www.ncbi.nlm.nih.gov/books/NBK1466/
http://ghr.nlm.nih.gov/condition/myotonic-dystrophy







	Neurofibromatosis

	AD

	Type 1—Childhood to adulthood
Type 2— Adolescence to adulthood

	Type 1—Six or more café-au-lait spots, axillary and inguinal freckling, neurofibromas, iris Lisch nodules; learning disabilities common
Type 2—Vestibular schwannomas

	
http://www.ncbi.nlm.nih.gov/books/NBK1109/
http://ghr.nlm.nih.gov/condition/neurofibromatosis-type-1
http://www.ncbi.nlm.nih.gov/books/NBK1201/
http://ghr.nlm.nih.gov/condition/neurofibromatosis-type-2







	Oculocutaneous albinism type 1

	AR

	Prenatal†; birth to childhood

	Hypopigmentation of skin and hair due to reduced melanin production; nystagmus, iris translucency; significant vision impairment

	
http://www.ncbi.nlm.nih.gov/books/NBK1166/
http://ghr.nlm.nih.gov/condition/oculocutaneous-albinism







	Phenylketonuria

	AR

	Prenatal†; newborn

	Minimal or absent phenylalanine hydroxylase activity resulting in profound cognitive impairment if not treated early with dietary restriction of phenylalanine

	
http://www.ncbi.nlm.nih.gov/books/NBK1504/
http://ghr.nlm.nih.gov/condition/phenylketonuria







	Pompe disease (glycogen storage disease type II)

	AR

	Prenatal†; newborn to infant

	Hypotonia, cardiomegaly, and hypertrophic cardiomyopathy, failure to thrive; death within first yr of life; early enzyme therapy may prevent or delay symptoms

	
http://www.ncbi.nlm.nih.gov/books/NBK1261/
http://ghr.nlm.nih.gov/condition/pompe-disease







	Porphyria, acute intermittent

	AD (low penetrance)

	Adolescence to adulthood

	Acute attacks include abdominal pain; peripheral neuropathy; neuropsychiatric symptoms

	
http://www.ncbi.nlm.nih.gov/books/NBK1193/
http://ghr.nlm.nih.gov/condition/porphyria







	Sickle cell disorder (sickle cell anemia; sickle-hemoglobin C disease; sickle beta-thalassemia)

	AR

	Prenatal to newborn; if missed on newborn screen, childhood

	Severe pain at site of vascular occlusion leading to tissue ischemia; organ dysfunction possible at site of vascular occlusion

	
http://www.ncbi.nlm.nih.gov/books/NBK1377/
http://ghr.nlm.nih.gov/condition/sickle-cell-disease







	Tay-Sachs disease (hexosaminidase A deficiency)

	AR

	Prenatal to infant

	Neurodegenerative disease
Acute type—Progressive weakness, loss of motor skills, seizures, blindness, spasticity, death by about 4 yr
Subacute type—May have onset in childhood or adulthood with variable progressive neurologic findings

	
http://www.ncbi.nlm.nih.gov/books/NBK1218/
http://ghr.nlm.nih.gov/condition/tay-sachs-disease







	
Beta-thalassemia

	AR

	Prenatal†; newborn screening; by 2 yr of age if missed on screen

	Microcytic hypochromic anemia, absent or reduced hemoglobin A; severe anemia and secondary hepatosplenomegaly

	
http://www.ncbi.nlm.nih.gov/books/NBK1426/
http://ghr.nlm.nih.gov/condition/beta-thalassemia







	Velo-cardio-facial syndrome

	AD and Chr—46,XX,del(22.11.2) or 46,XY,del(22.11.2)

	Prenatal to adulthood

	Extremely variable condition; nearly 200 possible features described; most common are cognitive impairment, palatal structural or functional abnormalities, conotruncal heart defects, mild immunodeficiencies

	
http://www.ncbi.nlm.nih.gov/books/NBK1523/
http://ghr.nlm.nih.gov/condition/22q112-deletion-syndrome







	Xeroderma pigmentosum

	AR (abnormalities in genes responsible for DNA repair)

	Prenatal† to 2 yr

	Acute sun sensitivity (severe sunburns and blistering with minimal exposure) and over 1000 fold increased risk of cutaneous and ocular neoplasms; in some cases, sensitivity to x rays

	
http://www.ncbi.nlm.nih.gov/books/NBK1397/
www.cc.nih.gov/ccc/patient_education/pepubs/xp7_17.pdf
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AD, Autosomal dominant; AR, autosomal recessive; Chr, chromosomal; DNA, deoxyribonucleic acid; XL, X-linked.


*Support groups are listed on most websites. However, before referring families to support groups, particularly for families that discovered the diagnosis prenatally, carefully review the support group and describe its focus to the couple so they can make an informed decision about whether to visit it.


†Mutation(s) in affected family member or in carrier parents need to be known before prenatal testing can be informative.
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FIG. 3-9 Pedigree for achondroplasia. A, Pedigree showing the transmission of an autosomal dominant disease. B, Achondroplasia. This girl has short limbs relative to trunk length. She also has a prominent forehead, low nasal root, and redundant skin folds in the arms and legs. (B, From Jorde LB, Carey JC, Bamshad MJ, et al: Medical genetics, ed 3, St. Louis, 2003, Mosby.)




















Autosomal Recessive Inheritance


General characteristics of autosomal recessive inheritance are presented in Box 3-3. Children who display an autosomal recessive disorder are always homozygous for that trait (both the maternally and paternally inherited alleles contain disease-associated mutations). This is due to the fact that a recessive allele is one whose phenotypic expression occurs only when both genes have disease-associated mutations. Although this makes the alleles homozygous because both alleles are recessive, the disease-associated mutation may be different in each allele. When this is the case, the pair of alleles is more accurately referred to as compound heterozygous for the recessive trait. In the heterozygote, a recessive allele is “masked” by the wild-type (normal) allele, which is dominant (Fig. 3-10). Whereas the possible pregnancy outcomes in autosomal dominant pattern (see Fig. 3-7) are children who are either affected (if the gene mutation is fully penetrant) or unaffected when completely free of the gene mutation, in autosomal recessive inheritance a third possibility arises: that of a heterozygous carrier (see Fig. 3-10, B). These are individuals who are clinically normal (or nearly normal) but who are at risk of having offspring who are affected.





Box 3-3   Autosomal Recessive Inheritance


Characteristics







• Males and females are equally likely to be affected.


• A carrier state exists. Both males and females can be carriers.


• The disease rarely appears in multiple generations unless there is consanguinity in the family or the family is part of a racial, ethnic, or cultural group in which the frequency of the mutated allele is high. Members of the generation who have affected children are usually asymptomatic (heterozygous) carriers.


• Carrier parents have a 25% chance of producing an affected child and a 50% chance of producing a carrier child in each and every pregnancy.


• Parent consanguinity may be a factor when a child is affected with a rare recessive disease.
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FIG. 3-10 Recessive inheritance pattern. Schematic representation of the three possible allelic arrangements of a gene with two alleles. Depicted here are genotypes and possible phenotypes for a trait transmitted by a recessive gene. The presence of a single copy of the mutant allele in the heterozygous person (B) results in a phenotypically normal individual who carries the mutant allele. The affected phenotype is only expressed in presence of a double dose of the mutated allele (C).








Identification of such carriers is of paramount importance for genetic counseling. In the case of an unaffected couple who produce a child with a recessive disease, identification is straightforward, assuming lack of misattributed paternity; since they each must contribute a mutant allele, they are considered obligate carriers, even in the absence of specific carrier testing for that gene. Specific tests to detect heterozygous carriers of a variety of genetic diseases are available, but it would be impractical and certainly not cost-effective to use all available tests to screen all prospective parents without specific risk factors. Genetic screening for carriers is usually limited to populations at risk, either because they belong to a high-risk group for a certain disorder (e.g., Ashkenazi Jews and Tay-Sachs disease) or because of positive family history. Carriers for some specific disorders can be identified by specific tests before conception by means of routine screening or after conception by means of prenatal diagnosis (e.g., Tay-Sachs disease, cystic fibrosis [CF], sickle cell disorder). It is estimated that each person carries from three to eight mutated genes for a severe recessive disease. For example, 1 in 25 persons in the United States and Northern European populations carries a recessive gene mutation for CF. In the African-American population, 1 in 10 persons is a carrier for the sickle cell gene mutation. For PKU, the carrier rate in the general population is 1 in 50.


However, since genetic diseases are rare, the probability of the mating of two persons who carry the same gene in the same allelic configuration is very small. The chances are increased if mating occurs among persons who select a mate because of geographic, ethnic, or religious restrictions or blood relationship (consanguinity). For example, 1 in 30 Ashkenazi Jews is a carrier of a gene mutation associated with Tay-Sachs disease, and 1 in 3600 live births would be affected without preconception screening. For comparison, the frequency of Tay-Sachs disease outside this population is 100 times smaller (i.e., 1 in 360,000 live births).


Other examples of autosomal recessive disorders include the thalassemias, congenital adrenal hyperplasia, and galactosemia. Fig. 3-11 illustrates two situations involving autosomal recessive traits. Fig. 3-11, A, depicts the most common occurrence in autosomal recessive disorders: the mating of two carrier parents, with each pregnancy carrying a 25% chance of producing an affected child. Fig. 3-11, B, reflects the mating of an affected parent with a genotypically normal partner, in which 100% of the offspring will be carriers. An idealized pedigree representing the mating of two heterozygous (asymptomatic) carriers and its possible outcomes in each and every pregnancy is shown in Fig. 3-12. Selected examples of autosomal recessive disorders are found in Table 3-4.
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FIG. 3-11 Autosomal recessive inheritance: Punnett squares. A, Possible outcomes of mating of two heterozygous carriers (+/–). B, Mating of affected homozygous individual (–/–) and normal partner (+/+). Percentages shown refer to outcome possibilities in each pregnancy.
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FIG. 3-12 Autosomal recessive inheritance: typical pedigree. The idealized pedigree on the left represents possible outcomes of the mating of two heterozygous carriers (+/–). Percentages express risks for each pregnancy resulting from this mating.


























Sex-Linked Inheritance Patterns


The transmission of genes located on one of the sex chromosomes (either X or Y) is termed sex-linked inheritance. However, few genes have been found on the Y chromosome, so frequently the terms sex-linked and X-linked are interchangeably (and incorrectly) used. The testicular organizing region of the Y chromosome determines the formation of testes and the development of male sexual structures during embryonic growth. A gene for hairy ears, with high prevalence in southern Asia, has also been located on the Y chromosome. Inheritance of Y-linked genes follows a father-to-son, or male-to-male, pattern. It is important to remember that men give their X chromosomes to their daughters (and their Y to their sons), so in analyzing a family pedigree, male-to-male transmission of a gene rules out X-linked inheritance.








Sex-Linked Traits


Women have two X chromosomes; therefore, inheritance of genes located on the X chromosome (X-linked inheritance) follows the same pattern as that for autosomal genes. However, in the case of males, the X and Y chromosomes have small areas of homology and therefore do not pair side-by-side during meiosis. Because of this, men are hemizygous for all genes on the X chromosome that do not have a homologous site on the Y chromosome, and their alleles are represented as single copies. Therefore, in the inheritance of an X-linked gene, the single-copy presence of its normal, or its mutant, allele will result in the expression of the normal or mutant phenotype, respectively. This is true for both dominant and recessive X-linked diseases in males (Fig. 3-13).
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FIG. 3-13 X-linked inheritance pattern. A to C, Possible allelic arrangements of an X-linked gene in females. Note that phenotypic expression of an X-linked gene in women is typically similar to that of an autosomal gene. However, unequal X inactivation could result in more active X chromosomes with the mutation and could result in symptoms. D and E, Uneven pairing of X and Y chromosomes in males, and its phenotypic expressions. Note that there are no carrier males, since the phenotype is determined solely by the characteristic of X-linked allele. Hemizygous males are either normal or affected.




















X-Linked Recessive Inheritance


In females the alleles of an X-linked recessive gene behave as the alleles of any autosomal recessive gene: the effect of the abnormal allele is “hidden” by the normal (dominant) allele. Therefore, females who have a disease-associated mutation in both members of the gene pair will express the phenotype. Although it is rare for females to express the phenotype if only one member of the gene pair carries a disease-associated mutation, it is possible due to X inactivation.


Soon after fertilization, it is normal for one X chromosome in females to be inactivated through a natural process called methylation. This occurs in each cell in the early blastocyst stage, and whether the paternal or maternal X is inactivated is random in each cell. At the time this occurs, the X that has been inactivated will remain so through all subsequent cell divisions. Females who express a phenotype may do so due to the inactivation of a greater proportion of X chromosomes carrying the normal allele in the tissues or organs associated with the disorder. Examples of X-linked recessive disorders include hemophilia types A and B and Duchenne muscular dystrophy. Fig. 3-14 illustrates the outcomes of each pregnancy between an affected man and a normal woman (Fig. 3-14, A) and between a normal man and a carrier woman (Fig. 3-14, B). An idealized pedigree depicting the mating between a genetically normal man and a carrier woman, and its possible outcomes per pregnancy, is shown in Fig. 3-15. The primary characteristics of X-linked recessive inheritance are listed in Box 3-4.





Box 3-4   X-Linked Recessive Inheritance


Characteristics*







• Most affected persons are male. Affected females are extremely rare.


• Males transmit their Y chromosome to their sons; therefore father-to-son transmission of X-linked traits is not possible except in the rare instance of nondisjunction when a sperm carries both an X and Y chromosome.


• All daughters of an affected male are (heterozygous) carriers; none is affected (homozygous).


• Sons of carrier females have a 50% chance of inheriting the mutant allele and being affected (hemizygous). Daughters have a 50% risk of inheriting the mutant allele and being (heterozygous) carriers.








*Unless otherwise specified, all partners of affected or carrier persons here are genotypically normal.
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FIG. 3-14 X-linked recessive inheritance: Punnett squares. A, Possible outcomes of mating of affected male with normal female. B, Mating of normal male and carrier female. Percentages refer to outcome possibilities in each pregnancy.
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FIG. 3-15 X-linked recessive inheritance: typical pedigree. The idealized pedigree on the left represents possible outcomes of mating of normal male and carrier female. Percentages express risks for each pregnancy resulting from this mating.




















X-Linked Dominant Inheritance


X-linked dominant inheritance (see Fig. 3-13) is rare. The main characteristics of X-linked dominant inheritance are (1) both males and females can be affected, but females, because of the random nature of X inactivation, are usually less severely affected than males; (2) affected men do not transmit the defective allele to their sons; and (3) all daughters of an affected man are affected and have a 50% chance of passing on the defective allele to their sons and daughters. Examples of X-linked dominant disorders are hypophosphatemic vitamin D–resistant rickets and incontinentia pigmenti. Fig. 3-16 illustrates the outcomes of each pregnancy between an affected man and an unaffected woman (Fig. 3-16, A) and between an unaffected man and an affected woman (Fig. 3-16, B). An idealized pedigree representing the mating of an affected man with a genetically normal woman is shown in Fig. 3-17.
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FIG. 3-16 X-linked dominant inheritance: Punnett squares. A, Possible outcomes of mating of affected male with normal female. B, Mating of normal male and affected female. Percentages shown refer to outcome possibilities in each pregnancy.
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FIG. 3-17 X-linked dominant inheritance: typical pedigree. The idealized pedigree on the left represents possible outcomes of mating of affected male and normal female. Percentages depicted express risks for each pregnancy resulting from this mating. Since the mutant allele is carried in the X chromosome, an affected male will transfer it to 100% of his daughters.
































Variable Patterns of Gene Expression and Inheritance


A number of variables have been observed that explain or modify basic inheritance patterns and the effects of chromosome abnormalities. Some of these variations have been recognized for some time; others are newly discovered phenomena that explain some apparent contradictions in the established patterns of inheritance. Also, some disorders have been reported to follow more than one inheritance pattern in different families (e.g., a classically recessive disorder may occasionally be reported to be following a dominant or X-linked pattern in other families). This phenomenon is known as locus heterogeneity (Jorde, Carey, and Bamshad, et al, 2009).


The most notable of these gene variations is mutation. As discussed above, mutations are heritable changes in the DNA sequence of a gene. Mutations can result from a substitution of bases (point mutations) or the insertion or deletion of bases. Some genes have a high mutation rate, and various forms of the resulting disease may have varying expression. One example is the CFTR gene, in which more than 1000 different CF-associated mutations have been identified (the vast majority being point mutations or small deletions). Mutations can occur in somatic cells or in germ cells. Somatic cell mutations are passed on to the daughter cells of the mutated cell but are not transmitted to the offspring. Germ cell mutations affect the gametes and are hereditary. Mutation rates are not constant for all genes, so some diseases may occur with much greater frequency than others.


Variable expression is an important concept that describes differences in the extent and severity of phenotype. There is a continuum of expression for any affected person from very mild to severe clinical manifestations. For those with very mild manifestations, it may take an expert clinician to identify the condition. For example, a parent of a child with classic neurofibromatosis may exhibit only a few “birthmarks” that a medical geneticist, genetics advanced practice nurse, or genetic counselor would recognize as café-au-lait spots, one of the manifestations of neurofibromatosis.


The discovery of expansion mutations in some genetic disorders has helped explain their variation in inheritance patterns and clinical expression (Nelson, 1996). Within genes are sequences of DNA nucleotide repeats. A normal gene has a certain number of these repeats; for example, the FMR1 gene on the X chromosome usually has about 5 to 40 repeats. When FMR1 has 59 to 200 repeats, that area of the gene can become unstable and gain further repeats during meiosis. Females who have this number of repeats are considered carriers of a premutation for fragile X syndrome. A person with fragile X has a full mutation allele with hundreds to thousands of repeats. Because fragile X syndrome is an X-linked disorder, females are less likely to be affected because of the presence of a normal allele on the homologous X chromosome. These expanding repeats have also been found to occur in autosomal dominant disorders such as myotonic dystrophy and in autosomal recessive disorders such as Friedreich ataxia (Chamberlain, 1996). Expansion mutations that have a tendency to further expand when transmitted from one generation to the next can display phenotypic anticipation. Pedigrees display anticipation when individuals in successive generations develop the disorder at an earlier age and/or with more severe manifestations.


Genomic imprinting and uniparental disomy are two genetic phenomena that consider the parental origin of genetic information (i.e., maternally or paternally derived). The concept of genomic imprinting refers to modification, in some instances, of genetic material, resulting in phenotypic differences based on whether the genes and chromosomes were derived from the mother or the father. Genomic imprinting is exhibited during pregnancy, when paternally derived chromosomes seem to positively influence placental development and maternally derived chromosomes seem to positively influence fetal development. This phenomenon also occurs in some genetic disorders, such as Prader-Willi and Angelman syndromes. In both these disorders about two thirds of affected individuals have a deletion of the same segment of chromosome 15. However, the clinical manifestations of Prader-Willi and Angelman syndromes are markedly different. If the deletion occurs on the paternally derived chromosome 15, the child exhibits Prader-Willi syndrome; if the deletion occurs on the maternally derived chromosome 15, the child manifests Angelman syndrome (Jorde, Carey, Bamshad, et al, 2009). Prader-Willi syndrome is characterized by failure to thrive and central hypotonia in the newborn and infancy period with later insatiable hunger that can lead to morbid obesity during childhood. Children with Prader-Willi syndrome also have cognitive dysfunction, typical dysmorphic features, behavioral disturbances, hypothalamic hypogonadism, and short stature. In contrast, Angelman syndrome includes severe cognitive impairment, characteristic facies, abnormal (puppetlike) gait, and paroxysms of inappropriate laughter. Children with Angelman syndrome are usually nonverbal.


In some cases both copies of a chromosome pair are determined to have come from one parent, either the mother or the father, instead of one from each; this phenomenon is called uniparental disomy. An example of uniparental disomy was reported with CF, in which both chromosomes, each with a mutant recessive gene, came from the carrier mother; the father was not a carrier. In cases that appear to be misattributed paternity, uniparental disomy may be a factor. One of several theories about uniparental disomy is that the chromosome pair was originally a trisomy and the father's chromosome was randomly eliminated, leaving two copies of the mother's chromosome. Because the chromosomes appear as a normal “pair,” diagnosis of this situation is only possible with molecular (DNA) techniques. Uniparental disomy has also been reported with Beckwith-Wiedemann syndrome, which is characterized by overgrowth and hypoglycemia at birth (see Table 3-2).














Mitochondrial Disorders


Mitochondrial disorders can be caused by mutations in the nuclear genes and exhibit Mendelian inheritance. However, mitochondrial disorders can also be caused by DNA found in a cytoplasmic cellular organelle, the mitochondrion, whose primary function in cellular metabolism is the production of energy. Mutations in mtDNA also account for nonmendelian inheritance patterns. Inheritance of traits contained in mtDNA is exclusively maternal, since only the mitochondria from the ovum are transmitted to the zygote. Mitochondria are not contained within the sperm head.


An additional complexity in mitochondrial inheritance results from the fact that, during mitosis, mitochondria are randomly distributed among the daughter cells, so both normal and mutated mitochondria may be found in the same cell, a phenomenon known as heteroplasmy. This leads to variable dosages of mutated mtDNA between tissues and organs. This variation in mutation load leads to a highly variable spectrum of clinical manifestations, and individuals with the same mtDNA mutation may range from symptom free, to mildly affected, to severely impaired. Symptoms may include seizures, pancreatitis, and metabolic disease. Different manifestations may be seen in different members of the same family. Heteroplasmy complicates the use of prenatal diagnosis. Once the mtDNA mutation is identified in the mother, her pregnancies can be tested for the same mutation. However, the mutation load identified in sampled fetal tissue (chorionic villi or amniocytes) may not correspond to other fetal tissues, the mutational load of which will continue to change during development due to random mitotic segregation of cytoplasmic organelles. Consequently, it is not possible to predict the unborn child's phenotype based on prenatal test results.


mtDNA mutations are responsible for various childhood diseases (Table 3-5), such as Leigh syndrome (movement disorder, respiratory dyskinesia, regression, hypotonia, seizures, and failure to thrive). Because mitochondrial disorders have such variability of expression, determining the diagnosis can be confusing. However, when a child has an unexplained constellation of abnormal findings in tissue or organs that require high energy (e.g., heart, skeletal muscle, eyes), a mitochondrial disorder should be considered.




TABLE 3-5


PARTIAL LIST OF MITOCHONDRIAL GENETIC DISORDERS










	DISORDER

	GENETIC ETIOLOGY

	POSSIBLE PERIODS OF RECOGNITION

	MAJOR FINDINGS

	RESOURCES*











	Kearns-Sayre syndrome

	Mit—Maternal inheritance but affected women only have approximately 1 in 24 risk of having affected offspring; maternal transmission to more than one child has not been reported

	Infancy; before 20 yr of age

	Three overlapping phenotypes that can be seen in same family and used to be distinguished as three different diseases; multisystem disease primarily affecting CNS, endocrine system, skeletal muscles, heart, retina

	http://www.ncbi.nlm.nih.gov/books/NBK1203/






	Leigh syndrome; NARP (neurogenic muscle weakness, ataxia, retinitis pigmentosa)

	Mit—Many different mitochondrial genes implicated

	Leigh—Infancy
NARP—Childhood

	Symptoms depend on mutation load and tissue distribution of disease causing mtDNA mutation; progressive, neurodegenerative disorder
Leigh onset typically after viral infection; 75% die by 3 yr of age
NARP onset typically in childhood; ataxia, learning difficulties, episodic deterioration possible following viral infections

	http://www.ncbi.nlm.nih.gov/books/NBK1173/






	MELAS (mitochondrial encephalomyopathy, lactic acidosis, and strokelike episodes)

	Mit

	Early childhood

	Encephalopathy, seizures, recurrent vomiting, recurrent headaches, exercise intolerance, strokelike episodes

	
http://www.ncbi.nlm.nih.gov/books/NBK1233/
http://ghr.nlm.nih.gov/condition/mitochondrial-encephalomyopathy-lactic-acidosis-and-stroke-like-episodes







	MERRF (myoclonic epilepsy associated with ragged red fibers)

	Mit

	Childhood

	Myoclonus, generalized epilepsy, ataxia, dementia

	http://www.ncbi.nlm.nih.gov/books/NBK1520/
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CNS, Central nervous system; Mit, mitochondrial; mtDNA, mitochondrial deoxyribonucleic acid.


*Support groups are listed on most websites. However, before referring families to support groups, particularly for families that discovered the diagnosis prenatally, carefully review the support group and describe its focus to the couple so they can make an informed decision about whether to visit it.

















Hereditary Cancer Predisposition Genes


The process of carcinogenesis implies permanent changes in the DNA of the targeted cell. Early observations recognized genetic influences in cancer: (1) certain types of cancer occur more frequently within certain families (breast, colon, ovarian, some leukemias); (2) some well-defined genetic disorders show a predisposition to various malignancies (familial adenomatous polyposis and colon cancer, Bloom syndrome, and lymphomas); (3) chromosome abnormalities occur frequently with malignancies (Philadelphia chromosome in chronic myelogenous leukemia); and (4) certain chromosome aneuploidies predispose the person to cancer (Down syndrome and acute leukemias).


The discovery of oncogenes in the early 1970s marked the beginning of a new era in the field of cancer genetics (Box 3-5). Initially thought to be carried exclusively by retroviruses, oncogenes were later identified as natural genes that existed in all mammals. Early investigations suggested that oncogenes were found in inactive form (i.e., no correlation with cancer could be identified in this state). In reality, oncogenes are normally involved in cell growth and division. A mutation in an oncogene can disrupt this normal process and transform a normal cell into one that has uncontrolled cell growth or division, predisposing the cell to further mutations that eventually transform the cell into one that is malignant.





Box 3-5   Cancer Genetics


Current Knowledge







• Genetic predispositions determine risk for malignancies.


• Environmental agents act as triggers, increasing the inherited risk factor.


• Oncogenes are normally involved in cell growth and division. A mutation in an oncogene can disrupt this normal process and transform a normal cell into one that has uncontrolled cell growth or division, predisposing the cell to further mutations that eventually transform the cell into one that is malignant.


• Retroviruses can cause cancer by transmitting an oncogene or by insertional mutagenesis.


• Cancers may be caused by somatic mutations of cancer genes—a localized process leading to sporadic (nonhereditary) tumors.


• Germ cell mutations of cancer genes are transmitted to the offspring—hereditary cancers.


• Tumor suppressor genes (e.g., p53) mutations are found in many cancers.


• Many other cancer suppressor genes have been identified, including BRCA1 (female breast and ovarian cancer), BRCA2 (male and female breast, prostate cancer), and APC (colon cancer).








Since the discovery of oncogenes, two other classes of genes associated with cancer development have been identified: tumor suppressor genes and mismatch repair genes. Tumor suppressor genes normally inhibit cell growth and division. A mutation in these genes can interfere with this normal function and lead to uninhibited cell growth and division. Among this group is p53 (sometimes called TP53), whose germ cell (or hereditary) mutations are associated with Li-Fraumeni syndrome and whose somatic cell mutations (sporadic) result in various malignancies, such as bladder cancer. Li-Fraumeni syndrome is inherited as an autosomal dominant trait that predisposes children and young adults to the development of various tumors, including osteosarcoma; soft tissue sarcomas; breast, brain, and adrenocortical carcinomas; and leukemia (Schneider, Zelley, Nichols, et al, 2013).


Mismatch repair genes normally function by recognizing and repairing DNA errors that occur during replication or mutations that are caused by external agents such as ultraviolet light or chemical exposure. Xeroderma pigmentosum is a classic example of inherited predisposition to cancers caused by a germline mutation in one of several possible mismatch repair genes. Infants and children with xeroderma pigmentosum are at considerable risk for skin cancers triggered by sun and ultraviolet light exposure.














Multifactorial (Complex) Disorders


A number of frequently encountered diseases and defects show an increased incidence than would be expected by chance, yet no specific mode of inheritance can be identified. In some, environmental factors, including the prenatal environment, appear to play an important role. These conditions are classified as multifactorial disorders, in which a genetic susceptibility and specific environmental agents interact to produce a disease state. Multifactorial disorders include NTDs, cleft lip and cleft palate, many congenital heart defects, congenital hip dislocation, and pyloric stenosis.


Recurrence risks for multifactorial conditions are empirically based on observed recurrence within a population. In general, recurrence risk is usually low (<10%). For example, NTDs occur in 1 out of 1000 births in the general population. The recurrence risk after the first affected child is 2 or 3 out of 100 births. Advances in genetics are enhancing knowledge of multifactorial inheritance and familial risks (Rimoin, Pyeritz, and Korf, 2013).































Disorders of the Intrauterine Environment


The intrauterine environment can have a profound and permanent effect on the developing fetus, with or without chromosome or single-gene abnormalities. Intrauterine growth retardation, for example, can occur with many genetic syndromes, such as Down, Russell-Silver, Prader-Willi, and Turner syndromes (Rimoin, Pyeritz, and Korf, 2013), or it can be caused by nongenetic factors such as maternal alcohol ingestion. Placental abnormalities are increasingly being found to be the etiologic factor in neurodevelopmental disorders (such as cerebral palsy and cognitive impairment) that were previously attributed to asphyxia during delivery.


Teratogens, agents that cause birth defects when present in the prenatal environment, account for the majority of adverse intrauterine effects not attributable to genetic factors. Types of teratogens include drugs (phenytoin [Dilantin], warfarin [Coumadin], isotretinoin [Accutane]), chemicals (ethyl alcohol, cocaine, lead), infectious agents (rubella, cytomegalovirus), physical agents (maternal ionizing radiation, hyperthermia), and metabolic agents (maternal PKU). Many of these teratogenic exposures and the resulting effects are completely preventable. For example, pregnant women can avoid having a child with one of the fetal alcohol spectrum disorders by not ingesting alcohol during pregnancy.














Inborn Errors of Metabolism


Inborn errors of metabolism (IEMs) include a large number of inherited diseases caused by interruptions in the various pathways involved in the metabolism of protein, carbohydrates, or lipids. Fig. 3-18 is a conceptual model representing the multiple interactions in a metabolic pathway in health and disease. Metabolic pathways are series of biochemical reactions by which substrates are sequentially converted into other by-products, aiming at a final end-product that can be successfully used or eliminated by the body. Each of these transformations is mediated by an enzyme, which is under the control of a specific structural gene. Fig. 3-18, A, represents the normal metabolic conversion of substance A into end-product K, via by-products B, C, D, and so on. Enzymes b and c, whose synthesis is controlled by genes β and δ, catalyze steps B → C and C → D, respectively. A feedback loop ensures physiologic levels of K. A gene mutation may result in qualitative or quantitative changes in the enzyme, resulting in a different (and therefore ineffective) enzyme, or in the decreased synthesis of the enzyme, including its total absence. This ineffective (or missing) enzyme will interrupt the pathway, resulting in accumulation of the by-product that immediately precedes the blockage, as well as lack of the by-products beyond the blockage. IEMs can occur as a result of such accumulations or absences of an essential by-product.
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FIG. 3-18 Metabolic pathway. A, Normal metabolic pathway. B, Mutation of gene β. C, Mutation of gene δ. D, Genetic alteration of enzyme d. A, Substance; B-F, by-products; K, end-product; b, c, and, d, enzymes; β and δ, genes. (Adapted from da Cunha MF: Genetic basis of human disease. In Bullock BA, Henze RL, editors: Focus on physiology, Philadelphia, 2000, Lippincott.)








In Fig. 3-18, B, a mutation in gene β prevents normal synthesis of enzyme b, creating an interruption of the pathway between B and C. Assuming a continuous uptake of A, two outcomes ensue: accumulation of B, and depletion of all products beyond the block (C, D, . . . K). An example of this situation is Tay-Sachs disease (or GM2 gangliosidosis). In this disease, a mutation in the HexA gene (here exemplified by β) causes the lack of the enzyme hexosaminidase A (HexA), represented by b. Absence of b creates an accumulation of ganglioside GM2 (B)—lipids, in nerve cells, resulting in the clinical manifestations of this progressive neurologic disorder because the lipids are not broken down by the cellular liposomes.


Fig. 3-18, C, depicts a mutation in gene δ, which causes depletion of enzyme c and interrupts the metabolic conversion of C into D. In this instance, an alternative pathway C → E → F is opened. This event may have two outcomes: product F may eventually be converted into K, with no significant clinical consequences, or F may represent the endpoint to the alternative pathway. If accumulation of F reaches toxic levels, a disease process may occur. Such is the case with PKU, an IEM that creates an intolerance to the amino acid phenylalanine. The missing enzyme (c, in this case), which results from mutation in the phenylalanine hydroxylase (PAH) gene (δ), is phenylalanine hydroxylase. The alternative pathway leads to the formation and accumulation of phenylketones (F). In combination with phenylalanine deficiency, an excessive amount of phenylketones contributes to the postnatal completion of myelination of nerves, resulting in profound cognitive impairment.


Fig. 3-18, D, represents a genetic alteration of the enzyme d, which is involved in the feedback control of synthesis of K. As a result, K may accumulate to toxic levels. The prototype genetic disease here is Lesch-Nyhan syndrome, in which d is the enzyme hypoxanthine-guanine phosphoribosyltransferase (HGPRT) and K is uric acid. A deficiency in HGPRT and accumulation of uric acid to extremely high levels will result in the development of cognitive impairment and self-mutilation tendency.


The mode of inheritance in IEMs is almost always autosomal recessive. The heterozygote has one gene with a normal effect and is still able to produce the enzyme in sufficient amounts to carry out the metabolic function under normal circumstances. Therefore, the heterozygote does not exhibit symptoms of the disorder. The homozygote, who inherits a defective gene from both parents, has no functioning enzyme and thus is clinically affected.


Individually, different IEMs are rare; collectively they account for a significant proportion of health problems in children. It is becoming possible to detect and screen for an increasing number of IEMs—to detect the disease in the heterozygote, the newborn, and the fetus and to identify heterozygotes at risk for having a child with an IEM. With most IEMs, early diagnosis and prompt treatment are essential to prevent a relentless course of physical and mental deterioration. Prenatal diagnosis provides for special care of the infant immediately after birth. Neonatal screening is useful in detecting many disorders after a few days of life, but it is less helpful in detecting symptoms early in the neonatal period. Nurses caring for neonates must be certain that screening is performed, especially in infants who are discharged early, are born at home, or are in neonatal intensive care units.


A list of conditions routinely screened in each state can be found at http://genes-r-us.uthscsa.edu/nbsdisorders.pdf. Nurses also need to make certain that the neonate has a primary care provider and current home address and telephone number documented on the newborn screening blood spot card. Nurses should instruct parents to ask about newborn screening test results at their newborn's first well-child visit. Most screening tests require a heel puncture to obtain sufficient blood to completely cover circles on special blotting paper. A new screening test, tandem mass spectrometry, has the potential to identify up to 40 IEMs. With tandem mass spectrometry, earlier identification of IEMs may prevent further developmental delays and morbidities in affected children. (See Atraumatic Care box, p. 270, for measures to reduce the pain of lancing and squeezing the heel, and see Newborn Screening for Disease, Chapter 8.)


Some nonspecific manifestations—including lethargy, poor feeding, vomiting, diarrhea, hypoglycemia, metabolic acidosis, respiratory distress, apnea, hypothermia, coma, and seizures—occur in a wide variety of genetic and acquired disorders. The time of onset may be important. Most IEMs produce no symptoms during the first 24 hours of life. Other manifestations that may indicate an IEM include jaundice, hepatomegaly, unusual odor (e.g., sweat, urine, feces), abnormal eating patterns (e.g., food aversions, vomiting after eating certain foods), coarse facial features, macroglossia (enlarged tongue), abnormal hair, dysmorphic features, and abnormal eye findings (e.g., cataracts, retinal changes). A family history of neonatal deaths (within the same sibling group, or among family members) alerts the observer to the possibility of an IEM. The initial recognition of signs that might indicate an IEM is the responsibility of health professionals, including nurses.


Although there are many categories of IEMs, only three are discussed here because they can be identified in the neonatal period and because treatment has been reasonably successful. They are examples of disorders of protein metabolism (PKU), disorders of carbohydrate metabolism (galactosemia), and disorders of hormone synthesis (congenital hypothyroidism).








Phenylketonuria


Phenylketonuria (PKU), a genetic disease inherited as an autosomal recessive trait, is caused by an absence of the enzyme phenylalanine hydroxylase needed to metabolize the essential amino acid phenylalanine. The prevalence of PKU varies widely in the United States because different states have different definition criteria for what constitutes hyperphenylalaninemia and PKU. The reported figures for PKU range from 1 per 19,000 to 1 per 13,500 live births. The disease has a wide variation of incidence by ethnic groups. The disease is most prevalent among individuals of Northern European ancestry, American Indians, and Alaskan Natives, whereas African-American, Hispanic, Jewish, and Asian individuals account for the lowest frequencies. Among African-Americans, for instance, the incidence of PKU is 1 per 50,000 live births (McPhee and Ganong, 2006).


Classic PKU is at one end of a spectrum of conditions that involve defects of the amino acids phenylalanine and tyrosine metabolism known as hyperphenylalaninemia. Within the spectrum of hyperphenylalaninemia are conditions with varying degrees of severity, depending on the degree of enzyme deficiency (Rezvani, 2007). Because other forms are the result of a deficiency of other enzymes and are diagnosed and treated differently, the following discussion of PKU is limited to the severe, classic form.








Pathophysiology


In PKU the hepatic enzyme phenylalanine hydroxylase, which controls the conversion of phenylalanine to tyrosine, is absent. This results in the accumulation of phenylalanine in the bloodstream and urinary excretion of abnormal amounts of its metabolites, the phenyl acids (Fig. 3-19). One of these phenyl ketones, phenylpyruvic acid, gives urine the characteristic musty odor associated with this disease and is responsible for the term phenylketonuria.
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FIG. 3-19 Metabolic errors and consequences in phenylketonuria.








Amino acids produced by the metabolism of phenylalanine are absent in PKU. One of these, tyrosine, is needed to form the pigment melanin and the hormones epinephrine and thyroxine. Decreased melanin production results in similar phenotypes of most children with PKU: blond hair, blue eyes, and fair skin that is particularly susceptible to eczema and other dermatologic problems. Children with a genetically darker skin color may be red haired or brunette.


Severe hyperphenylalaninemia (>360-600 mmol/L) causes progressive damage to the developing brain with severe consequences: defective myelination, cystic degeneration of the gray and white matter, and disturbances in cortical lamination. Cognitive impairment occurs before the metabolites are detected in the urine and will progress if ingested phenylalanine levels are not lowered.














Clinical Manifestations


Clinical manifestations of PKU include growth failure (failure to thrive); frequent vomiting; irritability; hyperactivity; and unpredictable, erratic behavior. Older children commonly display bizarre or schizoid behavior patterns such as fright reactions, screaming episodes, head banging, arm biting, disorientation, failure to respond to strong stimuli, and spasticity or catatonia-like positions. Many of the severely cognitively impaired children have seizures, and approximately 80% of untreated persons with PKU demonstrate abnormal electroencephalographs, regardless of whether overt seizures occur.














Diagnostic Evaluation*



The objective in diagnosing or treating the disorder is to prevent cognitive impairment. The most commonly used test for screening newborns is the Guthrie bacterial inhibition assay for phenylalanine in the blood. Bacillus subtilis, present in the culture medium, grows if the blood contains an excessive amount of phenylalanine. The normal range of blood phenylalanine concentration in newborns is 0.5 to 1 mg/dl. The Guthrie test detects serum phenylalanine levels greater than 4 mg/dl (normal value is 1.6 mg/dl). Only fresh heel blood, not cord blood, can be used for the test.


Newborn screening tests are mandatory in all 50 U.S. states. The screening test is most reliable if the blood sample is taken after the infant has ingested a source of protein. Because of early discharge of newborns, recommendations for screening include (1) collecting the initial specimen as close as possible to discharge and no later than 7 days after birth, (2) obtaining a subsequent sample by 2 weeks of age if the initial specimen is collected before the newborn is 24 hours old, and (3) designating a primary care provider to all newborns before discharge for adequate newborn follow-up screening (Kaye, Committee on Genetics, Accurso, et al, 2006). In several states, a second newborn screening is performed when the infant is 1 to 2 weeks old, on the basis that a maximum number of children with genetic disorders will be identified (American Academy of Pediatrics, 2006). After a positive screen, diagnostic testing must be performed promptly (Kaye, Committee on Genetics, Accurso, et al, 2006).


When collecting the specimen, avoid “layering” the blood specimen on the special Guthrie paper. Layering is placing one drop of blood on top of the other or overlapping the specimen. Best results are obtained by collecting the specimen with a pipette from the heel stick and spreading the blood uniformly over the blot paper.


A major concern is that a significant number of infants are not rescreened for PKU after early discharge and are at risk for a missed or delayed diagnosis. Give special consideration to screening infants born at home who have no hospital contact, as well as infants adopted internationally.


Because of the possibility of variant forms of hyperphenylalaninemia, a natural dietary protein challenge test is recommended after approximately 3 months of dietary treatment to confirm the diagnosis of classic PKU.














Therapeutic Management*



Treatment of PKU involves the restriction of dietary protein. As with most genetic disorders, because the genetic enzyme is intracellular, systemic administration of phenylalanine hydroxylase is of no value. Phenylalanine cannot be totally eliminated because it is an essential amino acid in tissue growth. Therefore, dietary management must meet two criteria: meet the child's nutritional need for optimum growth and maintain phenylalanine levels within a safe range.


Professionals agree that infants with PKU who have blood phenylalanine levels higher than 10 mg/dl should begin treatment to establish metabolic control as soon as possible, ideally by 7 to 10 days of age (Kaye, Committee on Genetics, Accurso, et al, 2006). Most clinicians now agree that, to achieve optimum metabolic control and outcome, a restricted phenylalanine diet, including medical foods and low-protein products, most likely will be medically required for virtually all individuals with classic PKU for their entire life (Kaye, Committee on Genetics, Accurso, et al, 2006). Such a lifetime reduction of phenylalanine intake is necessary to prevent neuropsychologic and cognitive deficits, since even a mild hyperphenylalaninemia (>1.2 mmol/L) would produce such effects. To evaluate the effectiveness of dietary treatment, frequent monitoring of blood phenylalanine and tyrosine levels is necessary.


The diet is calculated to allow 20 to 30 mg of phenylalanine per kilogram of body weight per day, which should maintain serum phenylalanine levels between 2 and 8 mg/dl. Significant brain damage is likely to occur when levels are greater than 11 to 15 mg/dl. In the United States a level of 2 to 6 mg/dl is recommended for children 12 years and younger and 2 to 10 mg/dl for older persons (Kaye, Committee on Genetics, Accurso, et al, 2006). For optimum growth to occur, the diet begins no later than 3 weeks of age.


Because all natural food proteins contain approximately 15% phenylalanine, specially prepared milk substitutes are prescribed for the infant. Some of these products are made from specially treated enzymatic casein hydrolysate, which provides only 0.4% phenylalanine (28.5 mg/8 oz). They also contain minerals and vitamins to provide a balanced nutritional formula. Tyrosine and several other amino acids are supplied in the formula. Because of the low phenylalanine content of breast milk, total or partial breastfeeding may be possible with close monitoring of phenylalanine levels (Lawrence and Lawrence, 2005). Diet substitutes for older children, such as Phenyl-Free 2 (Mead Johnson) and Phenex-2 (Ross), contain no phenylalanine and allow for greater exchanges with natural low-phenylalanine foods in the diet, leading to a more normal diet.


A low-phenylalanine diet begins as soon as possible after birth and continues throughout life. Adherence to this diet can be especially challenging in adolescence and adulthood. To evaluate the effectiveness of dietary treatment, frequent monitoring of blood phenylalanine and tyrosine levels is necessary. Because phenylalanine levels greater than or equal to 20 mg/dl in mothers with PKU affect the normal embryologic development of the fetus, women with PKU who are not on a lifelong diet must resume a low-phenylalanine diet before pregnancy. The Centers for Disease Control and Prevention (2002) reported that women who do not adhere to a strict diet before and during pregnancy deliver infants with a 93% risk for cognitive impairment and 72% risk for microcephaly.*











Prognosis


Although many individuals with treated PKU manifest no cognitive and behavioral deficits, many comparisons of individuals with PKU to controls show lower performance on IQ tests, with larger differences in other cognitive domains. However, their performance is still in the average range. Evidence for differences in behavioral adjustment is inconsistent despite anecdotal reports suggesting greater risk for internalizing psychopathology and attention disorders. In addition, there are insufficient data on the effects of phenylalanine restriction over many decades of life (Kaye, Committee on Genetics, Accurso, et al, 2006). Total bone mineral density is considerably lower in children who are on a low-phenylalanine diet, even though calcium, phosphorus, and magnesium intakes are higher than normal.


Currently, treatment for many genetic diseases aims at modifying the phenotypical expression of those conditions. In the case of PKU, early childhood treatment with a reduced phenylalanine diet is highly successful at removing the possibility of cognitive impairment. However, PKU-rescued adults (i.e., those treated with reduction of phenylalanine in early childhood) remain unable to metabolize the amino acid and will always exhibit phenylalaninemia. For this reason, a lifelong low-phenylalanine diet is recommended (Moyle, Fox, Bynevelt, et al, 2007). PKU-rescued women who do not maintain low phenylalanine levels tend to produce children with cognitive and developmental impairments. Although indirectly related to the maternal PKU genotype, this is due to the fact that embryos are developing in a uterine environment with excessive concentrations of blood phenylalanine. To avoid this possibility, PKU-rescued women contemplating motherhood need to be placed again on a low-phenylalanine diet for the duration of the pregnancy.


Recently sapropterin dihydrochloride, or BH4, has been used successfully in persons with hyperphenylalaninemia to decrease circulating phenylalanine levels. BH4 was given in weight-based daily oral doses of 5 to 20 mg/kg/day and was shown to effectively reduce phenylalanine levels in persons 8 years old and older (Lee, Treacy, Crombez, et al, 2008). Additional data indicate that BH4 may be safely tolerated by children as young as 4 years of age; in this study children were able to increase phenylalanine daily intake slightly because of the blood level reductions caused by the drug (Trefz, Burton, Longo, et al, 2009). It is important to note that those taking BH4 in these studies remained on a phenylalanine diet restriction.




















Nursing Care Management


The principal nursing considerations involve teaching the family regarding the dietary restrictions. Although the treatment may sound simple, the task of maintaining such a strict dietary regimen is demanding, especially for older children and adolescents. Foods with low phenylalanine levels (e.g., some vegetables [except legumes]; fruits; juices; and some cereals, breads, and starches) must be measured to provide the prescribed amount of phenylalanine. Most high-protein foods, such as meat and dairy products, are either eliminated or restricted to small amounts.


Maintaining the diet during infancy presents few problems. Parents can introduce solid foods such as cereal, fruits, and vegetables as usual to the infant. Difficulties arise as the child gets older. A decreased appetite and refusal to eat may reduce intake of the calculated phenylalanine requirement. The child's increasing independence may inhibit absolute control of what he or she eats. Either factor can result in decreased or increased phenylalanine levels. During the school years, peer pressure becomes a major force in deterring the child from eating the prescribed foods or abstaining from high-protein foods such as milkshakes or ice cream. Limitations of this diet are best illustrated by an example: a quarter-pound hamburger may provide a 2-day phenylalanine allowance for a school-age child. Illness and growth spurts increase the body's need for this essential amino acid. Adolescence is a particularly difficult period, and limiting foods containing phenylalanine in adolescents with PKU is challenging.


The assistance of a registered dietitian is essential. Parents need a basic understanding of the disorder and practical suggestions regarding food selection and preparation. A number of support groups for parents of children with PKU are available nationwide. Many Internet resources also contain valuable information regarding dietary counseling and food options. Meal planning is based on an exchange list. As soon as children are old enough, usually by early preschool, they should be involved in the daily calculation, menu planning, and formula preparation. A computer voice-activated calculator, cards, or colored beads can help children keep track of the daily allowance of phenylalanine foods. A system of goal setting, self-monitoring, contracts, and rewards can promote compliance in adolescents.








Family Support*



In addition to the problems related to a child with a chronic disorder (see Chapter 19), the parents have the burden of knowing they are carriers of the defect and must make serious decisions regarding future children. Prenatal testing is now available to detect the PAH mutation in heterozygotes. Genetic counseling is especially important to ensure that the heterozygote couple understands their recurrence risk. Genetic counseling is needed for the person with PKU when he or she is of reproductive age to learn about the chances of having a child with PKU or a child affected by a high phenylalanine in-utero environment.





























Galactosemia


Galactosemia is a rare autosomal recessive disorder that results from various gene mutations leading to three distinct enzymatic deficiencies. The most common type of galactosemia (classic galactosemia) results from a deficiency of a hepatic enzyme, galactose 1-phosphate uridyltransferase (GALT), and affects approximately 1 of 47,000 births. The other two varieties of galactosemia involve deficiencies in the enzymes galactokinase (GALK) and galactose 4′-epimerase (GALE); these are extremely rare disorders (Kaye, Committee on Genetics, Accurso, et al, 2006). GALT, GALK, and GALE are all involved in the conversion of galactose into glucose (Fig. 3-20).
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FIG. 3-20 Metabolic errors and consequences in galactosemia.








Accumulation of activated 1-phosphate metabolites of galactose (and fructose) is extremely toxic to various tissues, especially in the kidneys, liver, and nervous system. As galactose 1-phosphate accumulates in the blood, a series of abnormalities develop. Hepatic dysfunction leads to cirrhosis, resulting in jaundice in the infant by the second week of life. The spleen subsequently becomes enlarged as a result of portal hypertension. Cataracts are usually recognizable by 1 or 2 months of age; cerebral damage, manifested by the symptoms of lethargy and hypotonia, is evident soon afterward. Infants with galactosemia appear normal at birth, but on ingestion of milk (which has a high lactose content) they begin to show progressive symptoms, including vomiting, diarrhea, and weight loss. Escherichia coli sepsis is another common initial clinical sign (Kaye, Committee on Genetics, Accurso, et al, 2006; Kishnani and Chen, 2007). Death during the first month of life is frequent in untreated infants.








Diagnostic Evaluation*



Diagnosis is made on the basis of the infant's history, physical examination, galactosuria, increased levels of galactose in the blood, or decreased levels of uridine diphosphate–galactose transferase activity in erythrocytes. The infant may display characteristics of malnutrition and dehydration; decreased muscle mass and body fat may be evident. Newborn screening for this disease is required in all states (http://genes-r-us.uthscsa.edu/nbsdisorders.pdf). Heterozygotes can also be identified, since they have significantly lower levels of the essential enzyme. Although asymptomatic, such individuals have been noted to spontaneously dislike and therefore limit the ingestion of galactose-containing foods.

















Therapeutic Management


During infancy, treatment consists of eliminating all milk and lactose-containing formula, including breast milk. Traditionally, lactose-free formulas are used, with soy-protein formula being the feeding of choice. However, recent research suggests that elemental formula (galactose-free) may be more beneficial than soy formulas (Zlatunich and Packman, 2005). The American Academy of Pediatrics (2009) recommends the use of soy formula for infants diagnosed with galactosemia. As the infant progresses to solids, only foods low in galactose should be consumed. Certain fruits are high in galactose, and some dietitians recommend that they be avoided. Nurses should give food lists to the family to ensure appropriate foods are chosen.


If galactosemia is suspected, implement supportive treatment and care, including monitoring for hypoglycemia, liver failure, bleeding disorders, and E. coli sepsis (Kaye, Committee on Genetics, Accurso, et al, 2006).








Prognosis


Follow-up studies of children treated from birth or within the first 2 months of life after symptoms appear have found long-term complications, such as ovarian dysfunction, cataracts, abnormal speech, cognitive impairment, growth restriction, and motor delay (Kaye, Committee on Genetics, Accurso, et al, 2006). These findings have revealed that eliminating sources of galactose does not significantly improve the outcome. New therapeutic strategies, such as enhancing residual transferase activity, replacing depleted metabolites, or using gene replacement therapy, are needed to improve the prognosis for these children.




















Nursing Care Management*



Nursing interventions are similar to those for PKU and other IEMs, except that dietary restrictions are easier to maintain because many more foods are allowed. However, reading food labels carefully for the presence of any form of lactose, especially dairy products, is mandatory. Many drugs, such as some of the penicillin preparations, contain lactose as filler and also must be avoided. Unfortunately, lactose is an unlabeled ingredient in many pharmaceuticals. Therefore, instruct parents to ask their local pharmacist about galactose content of any over-the-counter or prescription medication.























Cytogenetic Diagnostic Techniques


Chromosomes are usually studied under light microscopy. After a significant number of cells are prepared so the chromosomes can be visualized during mitotic metaphase under a light microscope and imaged through a computer, their chromosomes are displayed in a karyotype, arranged according to their size, position of their centromeres, and banding patterns. A relatively recent advance called chromosome painting uses DNA probes attached to different-colored fluorescent dyes to identify chromosomes by their color (Fig. 3-21). Robotic cell harvesters and computerized imaging systems have drastically cut down on manual labor; however, expert technicians and cytogeneticists are still necessary to analyze and interpret karyotypes whether they are traditionally stained or fluorescently colored. The most common human cells used for chromosomes studies are peripheral blood leukocytes obtained by venipuncture and cells obtained by biopsy from a variety of tissues, such as skin (including fetal skin cells), chorionic villi, and bone marrow.
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FIG. 3-21 Common pedigree symbols.








Numeric abnormalities such as trisomies and gross structural anomalies such as large deletions, duplications, and translocations may be visualized with the help of basic staining techniques and various types of banding procedures (e.g., Giemsa, or G, banding; centromeric, or C, banding; replication banding). Very small changes, such as microdeletions, microduplications, and fragile sites, usually require special molecular techniques such as fluorescent in situ hybridization (FISH), which uses fluorescent-labeled single-stranded DNA probes designed to attach to specific areas of chromosomes. For example, the FISH test used to diagnose VCFS contains probes that adhere to 22q11.2. A positive FISH test for persons with VCFS identifies two chromosome 22s. The FISH probe specific to the q11.2 region, however, only attaches to one of the chromosomes, since the other region of interest is deleted.


A more recent type of test called chromosomal microarray is able to detect submicroscopic deletions and duplications in up to 1 million different locations throughout all the chromosomes (Korf and Rehm, 2013). This type of testing has become the first-tier clinical diagnostic test for children with developmental disabilities or congenital anomalies (Miller, Adam, Aradhya, et al, 2010).














Molecular Diagnostic Techniques


Information derived from the HGP has led to significant advances in the diagnosis of genetic disease. Identification of single-gene mutations responsible for some genetic disorders is now possible as increasing numbers of genes are being mapped (located on a specific chromosome or segment of a chromosome). In some conditions, such as CF, sickle cell disease, Huntington disease, and fragile X syndrome, the specific gene is known and tests are available to detect many of the specific disease-associated mutations. For some disorders, such as familial adenomatous polyposis, sequencing of the related gene may be necessary because mutations can be found anywhere in the gene and there are not any particular common mutations to target. Gene panels for some disorders have become available as technology improves to make it easier and less expensive to analyze a number of genes at one time. Finally, a very new technology has made it possible to target sequencing of exons within a group of genes or the entire genome. When exons in the entire genome are sequenced, it is called whole exome sequencing. While this technique is used primarily on a research basis it is clinically feasible as the turnaround time for results is a few months and the cost is similar to that of sequencing just 2 or 3 entire genes (Korf and Rehm, 2013).














Predisposition Genetic Testing


Molecular diagnostic techniques have enabled predisposition testing, which is the identification of gene mutations associated with genetic disorders in asymptomatic individuals. Depending on the penetrance of the allele(s), these may be considered presymptomatic or susceptibility tests.


Familial adenomatous polyposis is one of several overlapping conditions associated with mutation in the APC gene. These mutations are considered virtually 100% penetrant, resulting in hundreds to thousands of adenomatous polyps and eventual colon cancer. Once the APC mutation has been identified in an affected family member, at-risk family members can be tested for the same mutation. Because of the high penetrance, such testing in asymptomatic individuals would be considered presymptomatic testing. APC mutation testing in at-risk children is done to identify those who need colon screening and to identify polyp formation early so cancer-preventive surgical decisions can be made (Lynch, Lynch, Lynch, et al, 2008).


Hereditary breast and ovarian cancer has primarily been associated with mutations in either BRCA1 or BRCA2. Penetrance of mutations in these genes has been reported to be as high as 85% for breast cancer and lower for other associated cancers (ovarian, prostate, pancreatic, gastrointestinal, and melanoma). Once the BRCA1 or BRCA2 mutation has been identified in an affected family member, asymptomatic at-risk family members can be tested for the same mutation. Onset and type of cancer vary among members of a family identified with a mutation. In addition, although some members may develop one or more of the associated cancers, other mutation-carrying members may die in their eighties without ever developing cancer (Fossland, Stroop, Schwartz, et al, 2009; Nusbaum and Isaacs, 2007). Therefore, testing for mutations in BRCA1 and BRCA2 in an asymptomatic family member is considered susceptibility testing.


Predisposition genetic testing for adult onset cancers is discouraged in at-risk children until they are cognitively and emotionally able to make an informed decision about testing for themselves (American Academy of Pediatrics, 2013). However, if a child has whole exome testing to determine the cause of his or her genetic disorder, it is possible that pathogenic variants in adult onset predisposition genes could be incidentally discovered (Bamshad, Ng, Bigham, et al, 2011). There is considerable controversy at the time of this writing regarding the American College of Medical Genetics and Genomics (ACMG) 2013 recommendation to purposely analyze over 50 known disease-associated variant genes when whole exome sequencing is used for clinical purposes. The ACMG recommended the genes be purposely analyzed regardless of the reason the exome sequencing was being ordered and regardless of the age of the patient being tested. The recommended genes include BRCA1, BRCA2, and other genes associated with adult onset cancer (Green, Berg, Grody, et al, 2013; McGuire, Joffe, Koenig, et al, 2013). Based on legal cases regarding incidental findings in medical imaging, clinicians may be held liable if they do not disclose incidental information (Clayton, Haga, Kuszler, et al, 2013). However, purposely analyzing children's genes that increase the risk but do not necessarily cause adult onset diseases is not the same as incidentally discovering the genes. Purposely analyzing the genes compromises the child's future autonomy to decide whether or not the information is desired (Wolf, Annas, and Elias, 2013).














Therapeutic Management of Genetic Disease


Therapy for genetic disease is currently aimed at correcting the phenotypic expression of gene abnormalities, and therefore the major goal of therapy is modification of the internal or external environment to correct or minimize the effects of the genetic defect. However, the HGP has opened doors to genotype intervention, and clinical applications of gene manipulation techniques are currently being tested.








Phenotype Modification


Examples of currently used intervention aimed at modifying the phenotypic expression of genetic disorders follow.








Surgical Management


Surgical repair of structural defects has made it possible to prolong life in a number of multifactorial disorders, such as congenital heart disease and NTDs. Numerous facial and limb deformities can be corrected by plastic and reconstructive techniques. In the case of familial adenomatous polyposis, the colon is surgically removed to prevent colon cancer that would eventually develop in one or more of the countless polyps that line the colon. The use of splenectomy in several hereditary disorders of blood cells prevents the trapping and destruction of abnormal blood cells in that organ. Early diagnosis and enucleation in retinoblastoma have reduced the mortality from this malignant eye tumor. Fetal surgery may also be performed for some life-threatening anomalies such a diaphragmatic hernia. Corrective surgery for children born with ambiguous genitalia (e.g., girls with congenital adrenal hyperplasia), although widely used, has been recently the focus of controversy that involves the issue of parental versus affected individual (future) preferences.














Diet Modification


For disorders in which an enzyme deficiency causes a toxic accumulation of a substance or its by-products, restricting the intake of foods containing that substance may prevent irreversible damage from the improper metabolism of these compounds. This dietary control is lifelong and requires a high level of adherence. Examples in infants and children include the low-phenylalanine diet prescribed for PKU, elimination of dairy products containing lactose for hereditary lactase deficiency, avoidance of foods containing or producing galactose for galactosemia, and a diet low in branched-chain amino acids for maple syrup urine disease. Women with PKU who have not maintained dietary control must reinstitute a strict low-phenylalanine diet before conception and maintain it throughout pregnancy to prevent a high risk of adverse fetal effects.


Preconception and prenatal folic acid supplementation has been shown to reduce the incidence or recurrence of NTDs. Therefore, in 1992, the U.S. Public Health Service recommended that all women capable of becoming pregnant should consume 0.4 mg of folic acid per day. This recommendation was added to the existing mandate by the U.S. Food and Drug Administration that, as of 1998, folic acid would be added to enriched grain products. This would add 0.1 mg folic acid to the daily diet of the average person. Since that time, the incidence of NTDs has declined by 19% (Honein, Paulozzi, Mathews, et al, 2001). Women who have previously had a pregnancy affected by an NTD are advised to take 4.0 mg of folic acid per day beginning 1 month before conception and continuing throughout the first trimester of pregnancy. The risk of recurrence of an NTD in another pregnancy is reduced by 72% in women following this regimen.














Metabolic Manipulation


In some deficiency diseases, supplying the missing product that cannot be synthesized prevents undesirable effects. For example, thyroid hormone is prescribed to prevent the damaging effects of hypothyroidism, and providing the missing blood factors prevents life-threatening and debilitating hemorrhages in persons with different types of hemophilia. Other examples are insulin for diabetes mellitus, growth hormone for growth hormone deficiency, and corticosteroids for adrenogenital syndrome.


Removal of toxic substances that accumulate in vital tissues as a result of a hereditary disease can prevent disabling complications. Some of the deleterious effects of hemochromatosis, a hereditary disorder characterized by an excess accumulation of iron in the liver, heart, and pancreas, can be reduced with the removal of iron by administration of chelating agents or periodic therapeutic phlebotomies.


Diet supplements can be given when the individual is unable to synthesize or effectively utilize substances needed as cofactors in metabolism. This includes the use of vitamin B12 in persons with pernicious anemia, whose absorption of this vitamin is impaired. Vitamin and cofactor supplementation may be used to treat mitochondrial disease. Phenobarbitone can be used to enhance hepatic metabolism of unconjugated bilirubin in children with Crigler-Najjar syndrome type 2, thus helping prevent brain damage (kernicterus) and jaundice (Valle, Beaudet, Vogelstein, et al, 2011).














Avoidance of Drugs or Other Harmful Substances


In drug-induced disease, such as glucose-6-phosphate dehydrogenase (G6PD) deficiency and the porphyrias, avoidance of the drugs that precipitate a reaction is a simple preventive measure. These include aspirin and quinine-based antimalarial medications in the case of G6PD deficiency, and ethanol, barbiturates, anticonvulsants, sulfonamides, and oral contraceptives in the case of acute intermittent porphyria (Valle, Beaudet, Vogelstein, et al, 2011). Some anesthetic agents may precipitate symptoms of malignant hyperthermia.














Immunologic Prevention


The administration of immunoglobulin to Rh-negative mothers after the birth of an Rh-positive infant is effective in preventing Rh-antibody formation, which causes hemolytic disease of the newborn in subsequent births.














Transplantation


Better control of tissue incompatibility problems is improving the survival of children undergoing replacement of nonfunctioning organs with normal organs. Transplanted organs include the kidneys in hereditary polycystic kidneys, the heart in severe cardiac myopathy, the liver in hepatic atresia, and bone marrow.














Gene Product Replacement


Recombinant DNA technology makes it possible to produce large quantities of certain gene products. Such technology avoids the infectious contamination risk that accompanied extraction of gene products from mass quantities of human blood or tissue.


The administration of gene products is especially applicable when the missing product is a circulatory peptide or protein, as in coagulation factor VIII or IX in hemophilia type A and type B, respectively (Saenko and Pipe, 2006). If the gene product is membrane bound, as is the case for enzymes deficient in various lysosomal storage diseases, the natural enzyme product may need to be purposefully altered so that it can enter the cell through a naturally occurring cell receptor. Gaucher disease was the first lysosomal disorder to be successfully treated in this manner, and lessons learned in the process have led to more recent enzyme replacement therapies for disorders such as Pompe disease and Hurler syndrome (Bailey, 2008). If the missing gene product is a substance that acts within a metabolic pathway of a specific organ protected by a barrier, such as the enzyme hexosaminidase A in Tay-Sachs disease (blood-brain barrier), injectable products become ineffective and replacement is more problematic. The introduction of a foreign gene product may eventually trigger an immune reaction, as has been observed in hemophilia when the recipient develops antibody against the clotting factor, greatly reducing the efficiency of an otherwise successful therapy.














Gene Transfer


Gene transfer is an experimental technique used to introduce a normally functioning gene into the cells of a patient with a genetic disorder. The purpose of this experimental approach is to introduce a gene that will produce a protein that can function in a patient and treat or prevent disease. Researchers are also working on strategies to turn off genes that are not functioning properly and cannot be fixed by simply adding a functioning gene into patients' cells. These approaches involve considerable risk and are focused on treatment of genetic disorders that have no other therapies. Gene transfer technology is also being studied for the treatment of cancer by targeting the tumor cells.




















Environmental Modification


Inherited diseases or defects with no therapeutic modality can be modified to enhance the quality of life for the affected individual. Some examples of environmental manipulation include hearing aids for children with congenital hearing loss, glasses or vision enhancers such as books in enlarged print or Braille for the visually impaired, mobilizing devices such as braces and wheelchairs for persons with muscle and bone impairment, prosthetic devices for those with limb deficiencies, and infant stimulation programs to maximize the potential of children who are developmentally delayed. Environmental manipulation also includes protection from the damaging effects of the environment, such as exposure to sunlight, which can cause skin fragility and blistering in persons with porphyrias and increases the risk of skin cancers in patients with xeroderma pigmentosum and oculocutaneous albinism (Kingston, 2002).



























Impact of Hereditary Disorders on the Family



Genetic Testing





Genetic testing can be broadly divided into two categories: diagnostic testing and screening. Tests to detect a disease-associated gene mutation or chromosome abnormality in symptomatic individuals are rapidly assuming greater importance in management of genetic disorders as more genes and mutations are identified and techniques are developed for easy application of the tests.


Reliance on karyotyping and single-gene tests is shifting to broad genomic tests for determining the cause of a child's disorder. Chromosomal microarray is a genomic test used to detect submicroscopic deletions and duplications in up to 1 million different locations throughout all the chromosomes. Whole exome sequencing analyzes the protein coding regions of all the known and suspected genes in the human genome. Whole genome sequencing analyzes all accessible regions of the genome. Chromosomal microarrays are clinically used most often when a child has congenital malformations (including developmental and cognitive delays). Whole exome sequencing became clinically available by a few laboratories at the time of this writing, and whole genome sequencing is almost exclusively used for research purposes (Korf and Rehm, 2013).


With improved technology, mass screening for numerous genetic disorders will probably become routine. However, to be truly effective, screening programs depend on thorough education of both health professionals and the public regarding these programs and the limitations and implications of testing. The religious, moral, ethical, and legal issues revolving around screening and prenatal diagnosis are extensive and change over time.








Purposes of Screening


Genetic screening is presumptive identification of an unrecognized genetic predisposition for future disease in individuals or their progeny for which preventive or disease course–altering interventions exist. In general, genetic screening targets populations, whereas genetic diagnostic testing targets individuals. The first corollaries of any genetic screening intervention must be voluntary participation, equal access to all, and confidentiality (both in conducting the tests and in handling records and results). In addition, education and counseling about tests and procedures must be an integral part of any screening program. Attention must be paid to quality control of all aspects of testing and laboratory procedures.


Genetic screening has three purposes: (1) to provide for early recognition of a disease, before signs and symptoms occur, for which effective intervention and therapy exist (e.g., PKU); (2) to identify carriers of a genetic disease for the purpose of maximizing parenthood planning options (e.g., Tay-Sachs disease); and (3) to obtain population data on frequency, spectrum, and natural history of genetic variations not currently known to be associated with disease.


Screening for genetic disorders can occur during various times in a person's life: (1) preconception screening of selected populations for heterozygous carriers (e.g., Ashkenazi Jewish carrier screening panel) (Gross, Pletcher, Monaghan, et al, 2008); (2) screening of relatives of known carrier or affected individuals within a family, for the purpose of reproductive decision making; (3) postconceptional (prenatal) screening (e.g., maternal serum screen for identifying risks for NTDs and chromosome abnormalities); and (4) newborn screening.








Newborn Screening


Newborn screening began in the 1960s when Guthrie devised the blood spot test to screen for PKU. Newborn screening for PKU was begun in all states, and currently each state offers screening for a growing number of disorders such as hemoglobinopathies, galactosemia, hypothyroidism, and congenital adrenal hypoplasia. In the past, decisions about which disorder to include were based on the following criteria:




• The disease occurs with a significant frequency.


• An inexpensive and reliable method of testing exists.


• There is effective treatment and intervention.


• If untreated, the baby will die or be severely developmentally impaired.


• An affected newborn may appear normal at birth.





Because the actual disorders screened by individual states varied considerably, the American College of Medical Genetics (ACMG) was commissioned by the Maternal Child Health Bureau of the Health Resources and Services Administration to develop a uniform screening panel. The ACMG task force used the following minimum criteria when considering which disorders to include (American College of Medical Genetics Newborn Screening Expert Group, 2006):




• It can be identified at a phase (24 to 48 hours after birth) at which it would not ordinarily be clinically detected.


• A follow-up diagnostic test with appropriate sensitivity and specificity is available for it.


• There are demonstrated benefits of early detection, timely intervention, and efficacious treatment of the condition being tested.





A panel of 29 core conditions and 25 secondary conditions was recommended by ACMG in its 2006 report (Sweetman, Millington, Therrell, et al, 2006). With advancing technology the number of conditions screened by individual states can be expected to change. A regularly updated list of conditions offered in each state's newborn screening panel can be found at the National Newborn Screening and Genetics Resource Center website (http://genes-r-us.uthscsa.edu).


Because many of the conditions tested for are metabolic disorders, it is important that the first newborn screening blood sample be obtained at least 24 hours after the first protein feeding or within the first 72 hours of life. Infants found to be screen positive (thus at high risk) for a metabolic condition such as PKU or galactosemia are immediately referred to a medical center for testing to confirm the diagnosis and initiate treatment. Of course, this relies on a coordinated follow-up program that includes well-informed primary care providers and nurses who can locate newborns with abnormal screening results and facilitate the necessary follow-up visits.














Screening for Reproductive Information


Screening for heterozygotes (carriers) can detect unaffected persons with certain variant genes who, when they mate with an individual who carries a similar variant gene, are at high risk of producing an affected offspring. These individuals are thus provided with the information they need for making decisions about family planning. Carriers of a number of diseases can be detected by laboratory tests, but, because of the rarity of these diseases, mass screening is not feasible except in persons or populations known to be at risk. Persons at risk include close relatives of those with an inborn error of metabolism or other detectable disorder, and certain ethnic populations known to have a high incidence of a specific disease, such as sickle cell anemia in African-Americans, Tay-Sachs disease in Ashkenazi Jews, and thalassemia in people of Mediterranean ancestry.


This type of screening is sometimes controversial. Screening for carrier status for CF is one such situation that has the potential to create ethical dilemmas. Children with CF have a disease-associated mutation in each of their CFTR genes. More than 1000 different CFTR mutations have been identified, yet carrier testing for CF typically analyzes less than 100 of the possible CFTR mutations. Therefore, after screening, a couple may feel safe to proceed with pregnancy yet still have a child with CF. Carrier status screening has influenced marriage partner selection. Some carriers have made life choices based on inaccurate understanding of the implications of carrier status (e.g., thinking they would get the disease or that they were at high risk for having an affected child regardless of whether the partner is also a carrier). These misunderstandings and their consequences underscore the importance of careful education before decision making regarding carrier screening.


Carrier testing for children is generally not recommended, since the information is for reproductive purposes (American Academy of Pediatrics, 2013). Instead, parents are counseled that the child should make a decision about carrier testing when she or he is old enough to make an informed choice. Yet, newborn screening tests reveal carrier status for certain conditions such as CF and sickle cell. Careful counseling is necessary with carrier screening to ensure that individuals understand the limitations of testing and the implications of results. Even with careful counseling, there may be significant misunderstanding or misuse of information.














Screening for Epidemiologic Information


Public health officials may use screening as a method for monitoring the incidence of diseases or malformations in a population to detect environmental or other causes that might significantly influence the incidence of the disorders. For example, geographic and socioeconomic variations in the incidence of NTDs eventually led to research that determined that folic acid supplementation of 0.4 mg/day in women of childbearing age reduces NTD occurrence within the population.




















Significance of Screening to Families


Mass screening programs have received mixed acceptance from health professionals and the general public. Potential benefits of carrier screening include facilitating genetic counseling and reproductive planning and providing useful information to other at-risk family members. Newborn screening provides for early detection and treatment initiation, maximizing quality of life. Yet, realizing these benefits requires that couples and parents be given adequate information to make informed decisions about whether to pursue screening. For newborn screening, parent choice about testing may be limited by state regulations. Some states allow exemptions from newborn screening in certain situations, such as objections on religious grounds if there is a conflict with religious practices and beliefs of an established church. Regardless, parents need to be educated about the purpose, benefits, risks, and limitations of newborn screening and the implications of abnormal results (Spahis and Bowers, 2006). Focus groups with parents have indicated that this type of education is preferred during the prenatal period (Campbell and Ross, 2003).


The social stigma of being the carrier of a “defective” gene may be a side effect of screening. In some families such knowledge is embarrassing and damaging to self-esteem. Teenagers may be especially vulnerable to the effects of knowing they carry a specific disease-associated gene mutation at a time when identity formation and peer approval are extremely important. Cultural views regarding this knowledge can have profound effects on the members of some ethnic groups. In some cases, social status within the cultural group can be impaired.


Probably the most important area for nursing practice is teaching, or the ability to convey clear, precise, and unambiguous information to clients. Families need to understand why the screening is proposed, what the results mean, and how the family can interpret false-positive and false-negative results. Anxiety is greater when families have not received sufficient information about the screening or testing process and its significance for their health. Families also have a right to know who assumes the cost of additional testing or retesting—the family or the state. The nurse is a valuable resource in ensuring that families are aware of alternatives and in helping them make the best decision (Spahis and Bowers, 2006).














Prenatal Testing


Pediatric nurses may encounter couples who had prenatal testing and are preparing for the anticipated care of their unborn child. Such couples may be making primary care arrangements; meeting professionals in the newborn intensive care unit; meeting with surgeons to learn about the surgeries their newborn will need in the first few days, weeks, or months of life; and talking with other parents who have children with the same condition. Thus it is important that pediatric nurses have a general understanding of the capabilities, limitations, and risks of prenatal testing.


Advances in technology have greatly increased the spectrum of available prenatal screening and diagnostic options. Although screening options are available for all pregnant women, prenatal diagnostic testing is reserved for pregnancies considered at increased risk for less than healthy outcomes. The purposes of prenatal testing include identifying congenital anomalies and genetic disorders that may need intervention during pregnancy or soon after delivery; enabling parents to prepare for the birth of a child who will require long-term medical or developmental interventions; and enabling parents to make decisions about placing their child for adoption or terminating the pregnancy. However, even normal prenatal test results do not guarantee the birth of a healthy baby. When referring a family for prenatal testing, the nurse can benefit from general guidelines, some of which are delineated in Box 3-6.





Box 3-6   Indications for Prenatal Testing





General Risk Factors







Maternal age of at least 35 years at time of delivery or at least 31 years if twin gestation


Elevated or low trisomy profile screen results











Specific Risk Factors







Previous child with a structural defect or chromosome abnormality


Previous stillbirth or neonatal death


Structural abnormality in mother or father


Balanced translocation in mother or father


Inherited disorders—Cystic fibrosis, metabolic disorders, sex-linked recessive disorders


Medical disease in mother—Diabetes mellitus, phenylketonuria


Exposure to a teratogen—Ionizing radiation, anticonvulsant medicines, lithium, isotretinoin, alcohol


Infection—Rubella, toxoplasmosis, cytomegalovirus


Abnormal ultrasound findings











Ethnic Risk Factors







Disorder—Ethnic or racial group


Tay-Sachs disease—Ashkenazi Jewish, French Canadian


Sickle cell anemia—Black African, Mediterranean, Arab, Indian, Pakistani


alpha and beta-Thalassemia—Mediterranean, Southern and Southeast Asian, Chinese

















Prenatal Screening Tests


Noninvasive screening uses maternal blood or ultrasound to assess fetal risk for certain congenital malformations or chromosome abnormalities. Maternal age has been the longest-standing screening measure to detect women at increased risk for having a child with a chromosome abnormality. The most common laboratory screening method is to analyze maternal serum for abnormal levels of pregnancy-related chemical markers (such as free human chorionic gonadotropin (hCG), unconjugated estriol, and pregnancy-associated plasma protein A). Screening ultrasound can be used to measure thickness of the back of the fetal neck. Screening tests that reveal 2 or more abnormal markers in addition to maternal age are more likely to detect an abnormal pregnancy (Alldred, Deeks, Guo, et al, 2012). Pregnancies that have a positive screen are recommended to have further evaluation with diagnostic ultrasound, amniocentesis, or fetal cord blood sampling (American College of Obstetrics and Gynecology, 2007).


Research has expanded and improved first-trimester, noninvasive techniques to detect common chromosome disorders. During a pregnancy, about 10% of maternal circulating DNA from broken-down cells come from the placenta or fetus. Maternal blood is analyzed for disproportionate fragments of targeted chromosomes (usually chromosomes 21, 18, and 13). This type of testing is reserved for screening high-risk pregnancies. While detection of abnormally high fragments of targeted chromosomes is considered diagnostic, the absence of detection does not rule out the possibility chromosome abnormalities. Follow-up diagnostic chorionic villi sampling or amniocentesis is recommended when noninvasive prenatal testing is normal (Allyse, Sayres, King, et al, 2012; Nicolaides, Syngelaki, Ashoor, et al, 2012).














Prenatal Diagnostic Procedures


Recommendations for diagnostic testing may be triggered by preexisting risks (e.g., previous child with a genetic disorder), personal characteristics (e.g., member of subpopulation at risk for certain genetic diseases), or a newly identified risk following prenatal screening for the current pregnancy (see Box 3-6). Specific risk factors are usually identified in the family history, previous pregnancy outcomes, or the mother's medical history. Ethnic risk factors are based on a higher carrier frequency for certain genetic diseases in selected populations. Indications for prenatal diagnosis when any of these risk factors is present are based on a greater than general population risk that a congenital anomaly or genetic disorder will occur in the pregnancy. The specific risk is, of course, different for each situation.


Invasive prenatal diagnostic tests include CVS, amniocentesis, and fetal blood sampling. CVS can be performed between 10 and 12 weeks of gestation. Using either a transcervical or transabdominal approach guided by ultrasound, the clinician obtains a small biopsy of the chorionic villi. Cells from the sample can be grown for chromosome and single-gene disorder studies. Contamination of the sample with maternal cells can compromise the accuracy of test results. Amniocentesis is usually performed at 14 to 18 weeks of gestation under ultrasound guidance. Fetal skin cells that have sloughed off and are present in the amniotic fluid can be isolated and cultured for chromosome or single-gene analyses. AFP can be measured in the amniotic fluid and is a much more reliable indicator of an NTD or abdominal wall defect than maternal serum AFP. An additional test for an enzyme specific to neural tissue, acetylcholinesterase, may be done; if this test is positive in the presence of an elevated AFP level, it is diagnostic of an open NTD. A diagnostic ultrasound clarifies the extent and location of the NTD or abdominal wall defect. A less frequently used test is fetal blood sampling, in which blood is drawn from the umbilical vein. This procedure can be performed after 18 weeks of gestation and is usually done for prenatal evaluation of fetal hematologic abnormalities, inborn errors of metabolism, fetal infection, and rapid chromosome analysis.


A few additional diagnostic tests are infrequently used. Fetal biopsy is sometimes used to diagnose certain genetic skin disorders and metabolic disorders when DNA studies are unavailable or are uninformative. Fetal echocardiography may be performed for further diagnosis when a cardiac defect is noted on ultrasound.


A relatively new option for parents at risk for having a child with a genetic disorder is preimplantation genetic diagnosis. Through in vitro (test tube) fertilization, the embryo can be tested at the six- to eight-cell stage for specific genetic disorder. Normal or an unaffected carrier embryo or embryos are implanted. This technique has been used when a couple has had a previous child with a genetic disorder or when one or both partners have a known gene mutation for a genetic disorder. Using this technique to screen embryos of women of advanced maternal age is controversial due to technical limitations (Mastenbroek, Twisk, Repping, et al, 2011).




















Genetic Evaluation and Counseling


The expanded recognition of genetic diseases and disorders and an increasingly well-informed public are creating a justified demand for genetic evaluation, diagnosis, information regarding risks to present and future generations, and access to available therapies. Unfortunately, however, persons who need expert genetic counseling often make uninformed decisions on their own or are the victims of well-meaning but equally uninformed relatives, acquaintances, or paraprofessionals. Nurses involved in infant and child care continually encounter families that have a risk of transmitting a disorder to an offspring, as well as children who may have an undiagnosed genetic disorder that needs expert evaluation.








Pediatric Indications for Genetic Consultation


The ACMG has produced guidelines for genetics consultation (Pletcher, Toriello, Noblin, et al, 2007). The indications can be broadly divided into preconception-prenatal, pediatric, and adult. The indications that are relevant for newborns through adolescents are:




• Family history of hereditary diseases, birth defects, or developmental problems


• Family history of sudden cardiac death or early-onset cancer


• Family history of mental illness


• Abnormal newborn screen


• Abnormal genetic test result ordered by a nongenetics professional who lacks the knowledge and experience to discuss implications of results


• Progressive neurologic condition


• Major congenital anomaly (e.g., cleft lip, congenital heart defect, limb abnormality, spina bifida)


• Pattern of major or minor anomalies suggestive of genetic disorder


• Congenital or early-onset hearing loss or vision loss


• Cognitive impairment or autism


• Abnormal sexual maturation or delayed puberty


• Abnormally tall or short stature when compared with other family members


• Excessive bleeding or excessive clotting


• Parental requests that child be evaluated by a genetics professional





Persons may not be affected themselves but may request genetic counseling about the heritability of a trait. A young couple contemplating childbearing may be concerned about a disorder in one of their families or may seek advice because they are related. A couple who are both members of a population at risk for certain genetic diseases may wish to determine whether they carry an associated gene mutation (e.g., African-Americans and sickle cell anemia, Ashkenazi Jews and Tay-Sachs disease, or persons of Mediterranean ancestry and thalassemia). A couple planning adoption might seek genetic evaluation and counseling regarding a prospective child.


More often, persons who inquire about the possibility of recurrence of a disease or disorder have a child with a genetic disease or disorder or had a child who died of the disease. They are concerned about the likelihood of having another, similarly affected child and may want to know what reproductive choices are available. They might seek this advice before initiating another pregnancy or after the mother is already pregnant. If prenatal diagnostic testing is not done, the history of a condition in an older sibling, such as galactosemia, alerts health personnel to initiate specific and thorough testing for the condition in a newborn. In this way, early therapy can be initiated, thus minimizing or eliminating the effects of the disease or defect.














Genetic Services


Comprehensive genetic services consist of a group of specialists, which may include clinical geneticists, advanced practice nurses in genetics, genetic counselors, psychologists, biochemical geneticists, cytogeneticists, molecular geneticists, nurses, social workers, and other auxiliary personnel. Although genetic centers were typically considered a resource for genetic evaluation, diagnosis, and counseling, a growing number of centers are managing the health care needs of patients with complex, rare genetic disorders. Some centers specialize in treatment of genetic disorders (e.g., enzyme replacement therapy for lysosomal storage disorders). Most centers are associated with a large medical center, which may have extensive outreach programs with satellite clinics throughout adjacent urban and rural areas. Numerous specialty clinics also deal with specific genetic disorders (such as CF, muscular dystrophy, hemophilia, or craniofacial anomalies) and provide their own genetic counseling services. Unfortunately, these units are concentrated in and around large metropolitan areas. As a result, counseling is not always accessible to a large number of people who could benefit from the service.


As evident from the list of indicators for a genetic consultation, genetic evaluation for diagnostic purposes may occur at any point in the life span. Unlike a medical prognosis, which predicts the outcome of a disease for an individual, a genetic prognosis may have implications for members of the immediate family, other relatives, and future offspring. During a genetic evaluation or follow-up visit, a genetics professional obtains or updates the patient's family history and pedigree, developmental history, and medical history (including pregnancy, labor, and delivery information); performs a physical examination, including dysmorphic features; and orders appropriate testing such as biochemical, cytogenetic, or molecular procedures. A genetic diagnosis may or may not be made initially, and follow-up evaluations are common.


Genetic counseling is a communication process that deals with the human problems associated with the occurrence, or risk of occurrence, of a genetic disorder in a family. This process involves an attempt by one or more appropriately trained persons to help the individual or family:




• Comprehend the medical facts, including the diagnosis, the probable course of the disorder, and the available management


• Appreciate the way heredity contributes to the disorder and the risk of recurrence in specified relatives


• Understand the options for dealing with the risk of recurrence


• Choose the course of action that seems appropriate to them in view of their risk and family goals and act in accordance with that decision


• Make the best possible adjustment to the disorder in an affected family member and to the risk of recurrence of that disorder

















Estimation of Risks


Risks for occurrence or recurrence of a genetic disorder are estimated from a thorough family history and any known genetic screening information. A careful, detailed family history not only provides a picture of the proband (the affected person, or index case) in relation to other family members, but also may identify others who are similarly affected or who might be presymptomatic or at risk of producing affected children. Analyzing the pattern of affected family members can assist in confirming a tentative diagnosis or in determining the level of risk in multifactorial inheritance.


An accurate diagnosis is essential to provide specific risk figures. There are more than 10,000 known inherited disorders, many of which have similar clinical manifestations but different modes of inheritance. For example, symptoms in the early stages of severe X-linked muscular dystrophy appear much like those of the milder autosomal recessive and autosomal dominant varieties, autosomal recessive neurogenic muscular atrophies, and nongenetic poliomyelitis. The significance of the risks related to each type of disorder is readily apparent. For disorders with an unknown or multifactorial cause, recurrence risks are termed empiric, meaning they are based on observations of recurrence in similar situations, rather than theoretic, meaning they are based on Mendelian inheritance patterns.














Communicating Risks


Genetic professionals do not attempt to make recommendations or decisions for patients when discussing reproductive risks. Instead, they discuss comprehensive and current information about the nature of the disorder, the extent of risk, the probable consequences, and alternative solutions. The goal of this communication process is to enable patients to make their own decisions about whether to pursue preconception or prenatal testing and what to do in response to test results. However, genetics professionals recognize that recommendations do have a place when genetic testing is used to identify risk for diseases or disorders that have available treatments that can prevent, delay, or improve symptoms. Children who test positive for a mutation in the APC gene associated with familial adenomatous polyposis will eventually develop colon polyps, and eventually one or more will become cancerous. Therefore, genetics professionals recommend specific screening measures for these children; when polyps are discovered, the professionals recommend a surgical consult to discuss options. As with any health care encounter, shared decision making with parents and/or adolescents is the goal.


It is helpful to explain risks in different ways and to use examples to aid in understanding the meaning of probabilities. Most people do not have an adequate knowledge of genetics and human biology to fully comprehend these complex concepts. Words and concepts that can be used include percentages, chance, odds, and likelihood. For example, if a 40-year-old woman has a 1 : 112 risk of having a child with Down syndrome, other ways to explain it include “You have about a 1% chance of having a baby with Down syndrome” or “Out of 112 women your age having a baby, odds are that one of them will have a child with Down syndrome.” Games of probability can also be used, such as flipping coins, baseball pools, and lotteries.







[image: image] Nursing Alert


Families may misunderstand probability, even when it is fully explained. The nurse should impress on them that each pregnancy is an independent event. Often parents who are told that a recessive disorder carries a 1 : 4 risk of recurrence incorrectly reason that because they already have one affected child, the next three will be unaffected. Chance has no memory; the risk is 1 : 4 for each and every pregnancy.























Role of Nurses


All nurses need to be prepared to use genetic and genomic information and technology when providing care. Nearly 50 nursing organizations endorsed essential minimum competencies necessary for nurses to deliver competent genetic and genomic focused nursing care (Consensus Panel on Genetic/Genomic Nursing Competencies, 2006). The professional practice domains include applying/integrating genetic knowledge into nursing assessment; identifying and referring clients who may benefit from genetic information or services; identifying genetics resources and services to meet clients' needs; and providing care and support before, during, and after providing genetic information and/or services. Often a nurse is the first one to recognize the need for genetic evaluation by identifying an inherited disorder in a family history or by noting physical, cognitive, or behavioral abnormalities when performing a nursing assessment (Box 3-7).





Box 3-7   Assessment Clues to Genetic Disorders*







Major or minor birth defects (anomalies) and dysmorphic features—Cardiac defect, ear or eye abnormalities, micrognathia, forehead prominence, hairline low set on forehead or nape of neck, wide-set eyes (hypertelorism), epicanthal folds, low-set or abnormal ears.


Growth abnormalities—Short stature, overgrowth, asymmetric growth, intrauterine growth retardation


Skeletal abnormalities—Limb abnormalities, asymmetry, scoliosis, hyperextensible joints, hypotonic or hypertonic muscle tone, pectus excavatum, finger or joint abnormalities


Visual or hearing problems—Coloboma of the iris, hearing loss, congenital or early-onset cataracts


Metabolic disorders—Unusual odor of breath, urine, or stool


Sexual development abnormalities—Ambiguous genitalia, micropenis, delayed onset of puberty, primary amenorrhea, precocious sexual development, large testicles


Skin disorders—Unusual pigmentation patterns (e.g., café-au-lait spots, vitiligo), dry and scaly skin, skin tumors, hyperextensible skin


Recurrent infection or immunodeficiency—Ear infection, pneumonia, poor healing of umbilicus


Development and speech delays or loss of developmental milestones


Cognitive delays—Learning disabilities, mild to severe cognitive impairment


Behavioral disorders—Attention deficit disorders with or without hyperactivity, autistic behavior, aggressive behavior








*Increased concern for genetic etiology if two or more findings are present.





Nurses who specialize in genetics are guided by the Genetics/Genomics Nursing Scope and Standards of Practice (International Society of Nurses in Genetics, 2006). Genetics nurses at the basic level tend to work in clinics that focus on services for patients with specific single-gene disorders such as CF, sickle cell disease, muscular dystrophy, and hemophilia. They may also work in genetics clinics. Genetics nurses in advanced practice work in a variety of specialty clinics or genetics centers. These nurses evaluate a patient's medical, developmental, prenatal, birth, and family histories; perform physical examinations, including dysmorphology examination; order tests and diagnostic procedures and evaluate their results; prescribe therapies that are within their scope of practice; and evaluate patient outcomes. Genetics nurses collaborate with teams that include medical geneticists and genetic counselors.


This chapter highlights the role of all nurses who care for children and their families. The Essential Nursing Competencies and Curricula Guidelines for Genetics and Genomics (Consensus Panel on Genetic/Genomic Nursing Competencies, 2009) is used as a framework for discussion (Box 3-8).





Box 3-8


Essential Nursing Competencies for Genetics and Genomics


Professional Practice Domain





Nursing Assessment: Applying/Integrating Genetic and Genomic Knowledge


The registered nurse:




• Demonstrates an understanding of the relationship of genetics and genomics to health, prevention, screening, diagnostics, prognostics, selection of treatment, and monitoring of treatment effectiveness


• Demonstrates ability to elicit a minimum of three-generation family health history information


• Constructs a pedigree from collected family history information using standardized symbols and terminology


• Collects personal, health, and developmental histories that consider genetic, environmental, and genomic influences and risks


• Conducts comprehensive health and physical assessments that incorporate knowledge about genetic, environmental, and genomic influences and risk factors


• Critically analyzes the history and physical assessment findings for genetic, environmental, and genomic influences and risk factors


• Assesses clients'* knowledge, perceptions, and responses to genetic and genomic information


• Develops a plan of care that incorporates genetic and genomic assessment information











Identification


The registered nurse:




• Identifies clients who may benefit from specific genetic and genomic information and/or services based on assessment data


• Identifies credible, accurate, appropriate, and current genetic and genomic information, resources, services, and/or technologies specific to given clients


• Identifies ethical, ethnic/ancestral, cultural, religious, legal, fiscal, and societal issues related to genetic and genomic information and technologies


• Defines issues that undermine the rights of all clients for autonomous, informed genetic- and genomic-related decision making and voluntary action











Referral Activities


The registered nurse:




• Facilitates referrals for specialized genetic and genomic services for clients as needed











Provision of Education, Care, and Support


The registered nurse:




• Provides clients with interpretation of selective genetic and genomic information or services


• Provides clients with credible, accurate, appropriate, and current genetic and genomic information, resources, services, and/or technologies that facilitate decision making


• Uses health promotion/disease prevention practices that (1) consider genetic and genomic influences on personal and environmental risk factors; and (2) incorporate knowledge of genetic and/or genomic risk factors (e.g., a client with a genetic predisposition for high cholesterol who can benefit from a change in lifestyle that will decrease the likelihood that the genetic risk will be expressed)


• Uses genetic- and genomic-based interventions and information to improve clients' outcomes


• Collaborates with health care providers in providing genetic and genomic health care


• Collaborates with insurance providers/payers to facilitate reimbursement for genetic and genomic health care services


• Performs interventions/treatments appropriate to clients' genetic and genomic health care needs


• Evaluates impact and effectiveness of genetic and genomic technology, information, interventions, and treatments on clients' outcome











*Clients as defined by document are recipients of health care; this may include persons, families, communities, and/or populations from any race, ethnicity or ancestry, culture, or religious background.


From Consensus Panel on Genetic/Genomic Nursing Competencies: Essentials of genetic and genomic nursing: competencies, curricula guidelines, and outcome indicators, ed 2, Silver Spring, Md, 2009, American Nurses Association.











Nursing Assessment: Applying and Integrating Genetic and Genomic Knowledge


Family health history is an important tool to identify individuals and families at increased risk for disease, risk factors for disease (such as obesity), and inheritance patterns of diseases. Because of its importance, all nurses need to be able to elicit family history information and, when feasible, document the collected information in pedigree format.


When eliciting a family health history, nurses should collect information about all family members within a minimum of three generations. This process usually takes 20 to 30 minutes. When possible, it is best to include both parents in the interview to elicit information about relatives on both sides of the family. Medical records, birth and death records, family Bibles, and photograph albums are helpful resources, and persons being interviewed should be instructed to bring such items if they are available. It may be necessary to consult other members of the family. The level of education and the degree of understanding vary widely among informants and influence their reliability. The informants may be reticent, particularly if they view the disorder as something to be ashamed of or in some way threatening. Sometimes true relationships may be concealed, such as adoption or misattributed paternity.


Skillful interviewing is necessary to obtain essential, but often embarrassing or private, information (Prows, Hopkin, Barnoy, et al, 2013). Since the parents may not be married, they should be addressed as couples or partners and asked about other unions that may have produced a pregnancy. In eliciting a birth history from the mother and father, the nurse should specifically ask about abortions, miscarriages, and stillbirths, in addition to live births. To identify all members of the family tree, it is best to ask about pregnancies, even of young teenagers. When inquiring about family diseases, the nurse might ask the question in different ways. For example, if a person denies any cognitive impairment in the family, asking other questions, such as about learning problems, being in special education classes, and failing classes or not completing school, may uncover a family history.


The family history is recorded in the form of a pedigree chart or family tree (in some disciplines termed a genogram), using standard symbols to indicate persons, relationships, and significant details related to them (Bennett, Steinhaus, Uhrich, et al, 1995) (Fig. 3-22). Construction of a pedigree begins with the affected child (proband, index case, or original patient) and all of the mother's pregnancies (Fig. 3-23, A). Next, the maternal family history is explored in a similar manner (Fig. 3-23, B); then information is gathered about relatives on the father's side, as well as any children or pregnancies that may have occurred through the father's previous unions (Fig. 3-23, C) (see Nursing Care Guidelines box). It is important at this point to determine whether the couple might be related in any way, although contrary to popular belief, this is usually a concern only for first cousins or closer relatives. The first-cousin risk for birth defects is about 5% compared with the general population risk of 2% to 3%. The primary risk increase is for autosomal recessive disorders, in which the chance that two individuals carry the same rare, deleterious gene is increased if they are related.
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FIG. 3-22 Human karyotype. (From Raven PH, Johnson G, Singer S, et al: Biology, ed 8, New York, 2008, McGraw-Hill.)
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FIG. 3-23 Construction of a pedigree. A, Proband, siblings, and parents. B, Maternal relatives. C, Paternal relatives added.
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Pedigree Construction







1. Begin diagram in the middle of a large sheet of paper.


2. Represent males by a square placed to the left and females by a circle placed to the right.


3. Represent the proband (index case, original patient) with an arrow (if the counselee or patient is different, place a C under that person's symbol).


4. Use a horizontal line between a square and a circle for a mating or marriage.


5. Suspend offspring vertically from the mating line and place in order of birth with oldest to the left (regardless of sex).


6. Symbolize generations by Roman numerals, with the earliest generation at the top.


7. Include three generations: grandparents, parents, offspring, siblings, aunts, uncles, and first cousins of proband.


8. Include name of each person, their age, health problems, and date and cause of death. Because of privacy concerns, include only first names of the family you are interviewing.


9. Date the pedigree and update at subsequent visits.








The nurse solicits information not only about other affected family members but also about (1) births (live birth, stillbirths, and pregnancy losses, including gestational age of pregnancy); (2) infertility problems; (3) matings (legally sanctioned, consanguineous, multiple, unwed, and other complex relationships); (4) health of family members, including any other genetic diseases or disorders or birth defects; and (5) death and causes of death, including early infant deaths. Sometimes the place of birth and ethnic background are significant. For example, the carrier frequency for Tay-Sachs disease is higher in Ashkenazi Jews from Eastern Europe than in Jews from other geographic regions. Also, when a pedigree chart is being evaluated, a sister's death in infancy from a congenital heart defect might be genetically significant, whereas a healthy sibling's death in a car accident would not. Information concerning first-degree relatives is most important and should be complete.


Time is recognized as one of the biggest barriers to collecting a detailed family health history (Fuller, Myers, Webb, et al, 2010). In response to this known barrier, departments within the U.S. Department of Health and Human Services collaborated to develop and launch the surgeon general's My Family Health Portrait (https://familyhistory.hhs.gov/fhh-web/home.action). Nurses can play an important role in teaching families how to access and use this web-based tool and encourage them to share the collected family history with their health care providers (Berger, Lynch, Prows, et al, 2013). The updated version of My Family Health Portrait allows the code to be downloaded so that patients' family histories can be imported into electronic medical records. The Genetic Alliance has an online booklet about how to gather family history that is available in English as well as other languages (www.geneticalliance.org/ksc_assets/tools/book1ga_ll022309.pdf).


In addition to family history, nurses caring for children and families with, or at risk for, a genetic disorder can further facilitate a genetic evaluation by collecting pregnancy, labor and delivery, perinatal, medical, and developmental histories. It is recognized that time limitations of the pediatric nurse may limit the amount of assessment data that can be collected during a pediatric encounter. Electronic medical records are making it more practical to construct a comprehensive set of histories, even when many health care professionals contribute only a portion of the total history.


All nurses are taught to perform physical assessments, but they are seldom taught to recognize minor anomalies and dysmorphology that may suggest a genetic disorder. Yet, nurses are keen in recognizing delays in development, behavior differences, and global appearances that raise concern that a newborn, infant, child, or adolescent needs further evaluation (Prows, Hopkin, Barnoy, et al, 2013). Although dysmorphology is beyond the scope of this chapter, readers are encouraged to review the January 2009 issue of American Journal of Medical Genetics (Carey, 2009). Drawings and photographs of normal and abnormal morphologic characteristics are provided for the head, face, and extremities, together with accepted dysmorphology terminology. Nurses knowledgeable in dysmorphology are able to articulate specific concerns about a child's appearance rather than relying on the outdated and offensive phrase “funny-looking kid.” When a major anomaly is identified, nurses should raise suspicion that the child could have additional congenital anomalies. When three or more minor anomalies are identified, nurses should suspect the possibility of an underlying syndrome. However, it is important to consider the biologic parents' physical appearance, development, and behavior when considering the relevance of the child's combination of minor anomalies.














Identification and Referral


It is a nurse's responsibility to learn basic genetic principles, to be alert to situations in which families could benefit from genetic evaluation and counseling, to know about special services that can help manage and support affected children, and to be familiar with facilities in their areas where these services are available. In this way, nurses will be able to direct individuals and families to needed services and be active participants in the genetic evaluation and counseling process.


Nurses can contact a family before genetic consultation to assess the family's needs and attempt to reduce their anxiety. The telephone contact can also be used to obtain a family history and explain the clinic procedures. Many families are concerned about such things as whether they will be required to undress, whether blood is to be drawn, whether they can accompany the child during the visit, or whether they will be told what to do about reproduction. Families who know what to expect are able to gain more from a genetics consultation. A regularly updated resource for locating genetics clinics and professionals can be found at http://ghr.nlm.nih.gov/handbook/ (click on the link for Genetic Consultation). In addition, state health departments either offer services or can help identify health professionals with specialty training in genetics.


Early identification of a genetic disorder allows anticipation of associated conditions and implementation of available preventive measures and therapy to avoid potential complications and to enhance the child's health. It may also prevent the unexpected birth of another affected child in the immediate or extended family. Nurses have an important role in identifying patients and families who have, or are at risk for developing or transmitting, a genetic condition. When facilitating genetics consultations, nurses should share with the genetics professional the findings in the histories the nurses collected that triggered the consultation. Nurses can also help the referral process by determining and communicating the family's initial concerns, their state of knowledge about the reason for referral, and their attitudes and beliefs concerning genetics.


With so many recent advances in genetic testing, it is not unusual for a child or adult with longstanding medical problems, including cognitive impairment, to be referred for reevaluation of his or her condition as a possible genetic disorder that might not have been diagnosable a few years earlier, such as microdeletion disorders or single-gene mutations. If a genetic diagnosis is made, the patient is usually referred back to the primary care physician with recommendations for routine management.














Providing Education, Care, and Support


Maintaining contact with the family or making a referral to a health care practice or an agency that can provide a sustained relationship is critical. It is becoming more common for genetics health care professionals to provide regular follow-up and management, particularly for children with rare genetic disorders. However, some families choose not to have follow-up visits with genetic experts.


Regardless of whether families choose to receive continued care with a genetics center, clinic, or professional, nurses can help patients and families process and clarify the information they receive during a genetics visit. Misunderstanding of this information can have many causes, including cultural differences, the disparity of knowledge between the counselor and the family, and the heightened emotion surrounding genetic counseling. Family members have difficulty absorbing all the information presented during a genetics evaluation and counseling session. Knowing this, genetics professionals write and send clinic summary letters to families. The nurse may need to help the family understand terminology in the letter, help them identify and articulate remaining questions or areas of clarification, and coach them through the process of accessing genetics health professionals to get remaining questions and concerns answered. Information often needs to be repeated several times before the family understands the content and its implications.


Nurses must assess for and address parents' feelings of guilt about carrying “bad genes” or having “made my child sick.” Depending on the type of cytogenetic disorder, the nurse may be able to absolve the parents of guilt by explaining the random nature of segregation during both gamete formation and fertilization and those errors in cell division unique to the pregnancy in question are not likely to happen again and are not inherited. If the condition is a Mendelian-inherited or mitochondrial disorder, it is important to assess parents' understanding of recurrence risk, help them understand the chances that a subsequent pregnancy will not be affected, and ensure they have been given information about their options for future children (preimplantation diagnosis, use of donor egg or sperm, prenatal diagnosis, or adoption). Families often try to reason that some unrelated event caused the abnormality (e.g., a fall, a urinary tract infection, or “one glass of wine”) before the mother was aware that she was pregnant. These misconceptions need to be assessed and dispelled.


After a genetics visit, and sometimes before the visit, parents often use the Internet to find answers to their questions. During the initial genetics evaluation, a diagnosis may not be possible. Instead, findings in medical, developmental, and family histories lead the professional to order genetic tests and other diagnostic procedures. Diagnoses under consideration are discussed briefly with the parents. Some parents are satisfied with the brief information and do not care to find out more until the actual diagnosis is established. Other parents go home and seek as much information as they can about the diagnoses under consideration. The information they find can be terrifying and overwhelming and inaccurate or misleading. Nurses can play an important role in helping parents identify reliable, accurate resources for information at whatever time they desire it. It is also important to stress that everything that is described for a genetic condition may not be relevant to their child. Before the follow-up genetics visit when test and procedure results are discussed, nurses can help parents identify and write down the questions and concerns they need addressed before leaving the clinic.


Once a genetics diagnosis is made or a genetic predisposition to a delayed-onset disorder is identified, nurses need to have frequent contact with patients and families as they attempt to incorporate recommended therapies or disease-prevention strategies into their daily lives. For example, a disorder such as PKU requires conscientious diet management; therefore, it is important to make certain that the family understands and follows instructions and is able to navigate the health care system to access the essential formula and low-phenylalanine food products. An infant evaluated for cleft palate and cardiac defect and subsequently found to have VCFS requires surgical intervention for the congenital malformations. Such an infant also benefits from early intervention services and eventually an individualized education plan in school, since developmental delay and eventual learning problems are common.


Initial and ongoing assessment of the family's coping abilities, resources, and support systems is vital to determine their need for additional assistance and support. As with any family who has a child with chronic health care needs, nurses must teach the family to become the child's advocate. Nurses can help families locate agencies and clinics specializing in a specific disorder or its consequences that can provide services (e.g., equipment, medication, and rehabilitation), educational programs, and parent support groups. Referral to local and national support groups or contact with a local family that has a child with the same condition can be helpful for new parents. Privacy and confidentiality are imperative, and both families must give permission before their contact information is given (International Society of Nurses in Genetics, 2006). Nurses can also be instrumental in helping parents start a support group when none is available.


Parental attachment and adjustment to the baby can be supported and facilitated by nursing interventions. Assessing the parents' understanding of the child's disorder and providing simple and truthful explanations can help them begin to understand their child's health issues. Guiding the parents in recognizing their child's cues, responses, and strengths can be helpful even for experienced parents. A caring attitude conveys the value of their child and, by extension, their value as parents. The nurse can help the parents identify their strengths as a family and identify support that is available to them.


Giving birth to and raising a child with a genetic disorder do not necessarily result in a lifetime burden. It is important for nurses to ask parents to describe their experience raising their child with a particular genetic condition. What has been the impact on their family? While parents may initially experience negative outcomes, such as shock, emotional distress, and grief, families can adapt and thrive. Resources for managing stress and restoring balance in the lives of families affected by a genetic condition can help. Van Riper's (2007) research has identified nursing interventions that can promote resilience and adaptation in families of children with Down syndrome. Van Riper's recommendations are useful for families of children with any type of genetic disorder:




• Recognize multiple stressors, strains, and transitions in their lives (e.g., unmet family needs).


• Discuss and implement strategies for reducing family demands (e.g., setting priorities and reducing the number of outside activities family members are involved in).


• Identify and use individual, family, and community resources (e.g., humor, family flexibility, supportive extended family, respite care, local support groups, and Internet resources).


• Expand the range and efficacy of their coping strategies (e.g., increase the use of active strategies such as reframing, mobilize their ability to acquire and accept help, and decrease the use of passive appraisal).


• Encourage the use of an affirming style of family problem-solving communication (e.g., one that conveys support and caring and exerts a calming influence).





Some families do struggle after learning their child has a genetic disorder. Families may feel ashamed of a hereditary disorder and seek to blame their partner for transmitting a faulty gene or chromosome. Intrafamilial strife, hostility, and marital or couple disharmony, sometimes to the point of family disintegration, can occur. Nurses should be alert for evidence of risk factors that indicate poor adjustment (e.g., child abuse, divorce, or other maladaptive behaviors). Referral to psychosocial professionals for crisis intervention may be necessary.



























NCLEX Review Questions







1. When caring for a child with a cleft lip, a parent asks the nurse, “Did I cause this defect in my child?” What is the best response by the nurse?




A “There are many things about embryo development we do not know; it is not you.”


B “Cleft lip is an example of a disruption and occurs early in the pregnancy, often before you even know you are pregnant.”


C “Is there something you took while you were pregnant?”


D “Early in the pregnancy there may be an abnormality in the developmental process; the reasons for this are largely still unknown.”





2. The nurse may be called upon to have knowledge about sex chromosome aneuploidies. In answering families' questions, the nurse can report:




A “Some of the most common genetic disorders caused by sex chromosome aneuploidies are Klinefelter, XXY, triple X female, and Turner syndromes.”


B “Klinefelter's syndrome is the most common of all sex chromosome aneuploidies, and mental development is normal in most cases.”


C “Triple X females have premature menarche and delayed menopause.”


D “Turner's syndrome girls have a prepubertal growth spurt and then mostly stop growing.”





3. When parents consider genetic testing, especially after having a child born with an anomaly, which information could the nurse use to further instruct the family? Select all that apply.




A Genetic screening can provide early recognition of a disease, before signs and symptoms occur, for which effective intervention and therapy exists.


B Screening can occur at different times in a person's life: preconceptual, newborn screening, or maternal screening after delivery, depending on the circumstances.


C Genetic testing can help identify carriers of a genetic disease for the purpose of maximizing parenthood planning options.


D A thorough history by the nurse will include the parents' siblings, the parents, and the grandparents.


E Recognizing a genetic disorder can further facilitate a genetic evaluation by collecting pregnancy, labor and delivery, perinatal, medical, and developmental histories.





4. The nurse is discharging an infant diagnosed with PKU from the hospital. Which statement made by the parents indicates a further need for teaching?




A “I can continue breastfeeding because breast milk is low in phenylalanine.”


B “Since my baby will begin a reduced phenylalanine diet so early, it is very likely he will have little cognitive impairment.”


C “I will bring my baby back to the doctor to obtain another blood sample by 4 weeks of age, since the first sample was drawn before he was 24 hours old.”


D “My child should remain on the special diet, which is a diet restricted in protein and close monitoring of the phenylalineine levels.”





5. The pediatric nurse may be in the unique position to talk with a family about further genetic evaluation of their child. Which assessment findings by the nurse may alert the nurse to this need? Select all that apply.




A Digestive difficulties, especially after 6 months of age


B Skeletal abnormalities: limb abnormalities, asymmetry, hyperextendible joints


C Recurrent infection or immunodeficiency: ear infections, pneumonia, poor healing of the umbilicus


D Urinary tract issues: recurrent infections, delay in toilet training


E Development and speech delays or loss of developmental milestones













Correct Answers







1. D


2. B


3. A, B, C, E


4. C


5. B, C, E
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Internet Resources





 Ethical, Legal, and Social Issues (ELSI). www.genome.gov/PolicyEthics [(NIH site; program developed to study the issues surrounding the availability of genetic information)].


 Family Village. www.familyvillage.wisc.edu [(information and resources for families with disabilities and persons who provide services for them)].


 GeneTests. www.genetests.org [(genetic testing resource)].


 Genetic Alliance. www.geneticalliance.org [(international nonprofit health advocacy organization with a network of more than 1200 disease-specific organizations)].


 Genetic Home Reference. http://ghr.nlm.nih.gov [(Consumer-friendly information about the effects of genetic variations on human health. Contains handbook on basic human and clinical genetics concepts, summaries of a variety of genetic conditions and genes, excellent glossary)].


 Health on the Net Code of Conduct. www.hon.ch/HONcode/Conduct.html [(describes the Health on the Net Foundation code of conduct for medical and health websites, which addresses the reliability and credibility of information)].


 International Society of Nurses in Genetics. www.isong.org [(provides information about various education resources, conferences targeting nurses)].


 National Cancer Institute. www.cancer.gov [(provides accurate and up-to-date cancer information)].


 National Coalition for Health Professional Education in Genetics. www.nchpeg.org [(provides human genetics education resources for health professionals in a variety of specialties and disciplines)].


 National Human Genome Research Institute. http://www.genome.gov [(information on genome research and its ethical, legal, and social implications)].


 National Organization for Rare Disorders. www.rarediseases.org [(a federation of voluntary health organizations dedicated to helping people with rare “orphan” diseases)].


 OMIM, Online Mendelian Inheritance in Man. www.omim.org [(up-to-date summaries of human genes and genetic disorders)].


 United Mitochondrial Disease Foundation. www.umdf.org [(provides information about mitochondrial defects, including professional and lay materials)].















*Always refer patient to a genetic metabolic specialist. For a reference list, visit the American Society of Human Genetics website, www.ashg.org.


*A resource for dietary management is Acosta PB, Yannicelli S: The Ross metabolic formula system nutrition support protocols, ed 4, Columbus, Ohio, 2001, Abbott Nutrition; 800-227-5767; http://abbottnutrition.com.


*For more information, contact the American Society of Human Genetics, 9650 Rockville Pike, Bethesda, MD 20814; 301-634-7300, 866-HUM-GENE; www.ashg.org.


*National support groups include the Children's PKU Network, which offers a variety of support services: 3790 Via de la Valle, Suite 120, Del Mar, CA 92014; 800-377-6677; e-mail: PKUnetwork@aol.com; www.pkunetwork.org; and the National PKU Alliance, Christine Brown, Executive Director, PO Box 501, Tomahawk, WI 54487; 715-437-0477; www.npkua/org.


*Always refer patients to a genetic metabolic specialist. For a reference list visit the American Society of Human Genetics website, www.ashg.org.


*Information and support for parents can be found at the American Liver Foundation, www.liverfoundation.org; and at Parents of Galactosemic Children, Inc., PO Box 2401, Mandeville, LA 74070-2401; 866-900-PGC1; www.galactosemia.org.
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Guidelines for Communication and Interviewing


The most widely used method of communicating with parents on a professional basis is the interview process. Unlike social conversation, interviewing is a specific form of goal-directed communication. As nurses converse with children and adults, they focus on the individuals to determine the kind of persons they are, their usual mode of handling problems, whether they need help, and the way they react to counseling. Developing interviewing skills requires time and practice, but following some guiding principles can facilitate this process. An organized approach is most effective when using interviewing skills in patient teaching.









Establishing a Setting for Communication



Appropriate Introduction





Introduce yourself and ask the name of each family member who is present. Address parents or other adults by their appropriate titles, such as “Mr.” and “Mrs.,” unless they specify a preferred name. Record the preferred name on the medical record. Using formal address or their preferred names, rather than using first names or “mother” or “father,” conveys respect and regard for the parents or other caregivers (Seidel, Ball, Dains, et al, 2011).


At the beginning of the visit, include children in the interaction by asking them their name, age, and other information. Nurses often direct all questions to adults, even when children are old enough to speak for themselves. This only terminates one extremely valuable source of information: the patient. When including the child, follow the general rules for communicating with children given in the Nursing Care Guidelines box on p. 95.








Assurance of Privacy and Confidentiality


The place where the nurse conducts the interview is almost as important as the interview itself. The physical environment should allow for as much privacy as possible, with distractions, such as interruptions, noise, or other visible activity, kept to a minimum. At times it is necessary to turn off a television, radio, or cell phone. The environment should also have some play provision for young children to keep them occupied during the parent-nurse interview (Fig. 4-1). Parents who are constantly interrupted by their children are unable to concentrate fully and tend to give brief answers to finish the interview as quickly as possible.




[image: image]


FIG. 4-1 Child plays while nurse interviews parent.








Confidentiality is another essential component of the initial phase of the interview. Since the interview is usually shared with other members of the health team care or the teacher (in the case of students), be certain to inform the family of the limits regarding confidentiality. If confidentiality is a concern in a particular situation, such as when talking to a parent suspected of child abuse or a teenager contemplating suicide, deal with this directly and inform the person that in such instances confidentiality cannot be ensured. However, the nurse judiciously protects information of a confidential nature.




















Computer Privacy and Applications in Nursing


The use of computer technology to store and retrieve health information has become widespread. The health care community is increasingly concerned about the privacy and security of this health information. Any person accessing confidential health information is charged with managing safeguards for disclosure, since violations might incur civil damages. Most institutions use computer and information applications in nursing (nursing informatics), such as electronic medical records, to record care and access information.














Telephone Triage and Counseling


Telephone triage care management has increased access to high-quality health care services and empowered parents to participate in their child's medical care. Consequently, patient satisfaction has significantly improved. Unnecessary emergency department and clinic visits have decreased, saving medical costs and time (with less absence from work) for families in need of health care.


Telephone triage is more than “just a phone call,” since a child's life is a high price to pay for poorly managed or incompetent telephone assessment skills. Typically, guidelines for telephone triage include asking screening questions; determining when to immediately refer to emergency medical services (dial 911); and determining when to refer to same-day appointments, appointments in 24 to 72 hours, appointments in 4 days or more, or home care (Box 4-1). Successful outcomes are based on the consistency and accuracy of the information provided. A systematic review of 49 studies where nurses triaged calls found that the appropriateness of a decision and subsequent compliance often varied (Blank, Coster, O'Cathain, et al, 2012). A meta-analysis of 13 studies provided further insight and found patient compliance with triage recommendations were influenced by the quality of provider communication (Purc-Stephenson and Thrasher, 2012). The importance of nurse-patient communication is reinforced as an essential aspect of telephone triage training. Training of communication skills that are patient and family-centered and specifically address active listening and advising skills offers the greatest opportunity for success. Assessment skills used in direct nurse-to-patient interactions are not directly transferable to the telephone and provide further support for training in decision-making skills for phone triage (Purc-Stephenson and Thrasher, 2010). Evidence-based clinical protocols for telephone triage can provide a structured method for assessment (Stacey, Macartney, Carley, et al, 2013).





Box 4-1   Telephone Triage Guidelines







• Date and time of call


• Caller's name and relationship to child


• Name, age, and gender of child


• History of underlying disease or chronic illness


• Allergies, current medications, treatments, or recent immunizations


• Chief concern


• General symptoms


• Severity


• Location


• Duration


• Other aggravating symptoms


• Actions implemented so far


• General review of systems








Recommendations





Life-threatening







Advised to call emergency medical services (911)











Acute







Advised to go to nearest hospital











Urgent—Nonacute







Advised to see health care provider within 24 hours


Advised regarding home care


Advised to call back if symptoms worsen or fail to improve











Nonurgent







Advised regarding home care


Advised to call back if symptoms worsen or fail to improve

































Communicating with Families



Communicating with Parents





Although the parent and the child are separate and distinct individuals, the nurse's relationship with the child is frequently mediated by the parent, particularly with younger children. For the most part, nurses acquire information about the child by direct observation or through communication with the parents. Usually it can be assumed that, because of the close contact with the child, the parent gives reliable information. Assessing the child requires input from the child (verbal and nonverbal), information from the parent, and the nurse's own observations of the child and interpretation of the relationship between the child and the parent. When children are old enough to be active participants in their own health maintenance, the parent becomes a collaborator in health care.








Encouraging the Parents to Talk


Interviewing parents not only offers the opportunity to determine the child's health and developmental status but also offers information about factors that influence the child's life. Whatever the parent sees as a problem should be a concern of the nurse. These problems are not always easy to identify. Nurses need to be alert for clues and signals by which a parent communicates worries and anxieties. Careful phrasing with broad, open-ended questions such as “What is Jimmy eating now?” provides more information than several single-answer questions, such as “Is Jimmy eating what the rest of the family eats?”


Sometimes the parent will take the lead without prompting. At other times it may be necessary to direct another question on the basis of an observation, such as “Connie seems unhappy today” or “How do you feel when David cries?” If the parent appears to be tired or distraught, consider asking, “What do you do to relax?” or “What help do you have with the children?” A comment such as “You handle the baby very well. What kind of experience have you had with babies?” to new parents who appear comfortable with their first child gives positive reinforcement and provides an opening for questions they might have on the infant's care. Often all that is required to keep parents talking is a nod or saying “yes” or “uh-huh.”














Directing the Focus


Directing the focus of the interview while allowing maximum freedom of expression is one of the most difficult goals in effective communication. One approach is the use of open-ended or broad questions, followed by guiding statements. For example, if the parent proceeds to list the other children by name, say, “Tell me their ages, too.” If the parent continues to describe each child in depth, which is not the purpose of the interview, redirect the focus by stating, “Let's talk about the other children later. You were beginning to tell me about Paul's activities at school.” This approach conveys interest in the other children but focuses the assessment on the patient.














Listening and Cultural Awareness


Listening is the most important component of effective communication. When the purpose of listening is to understand the person being interviewed, it is an active process that requires concentration and attention to all aspects of the conversation—verbal, nonverbal, and abstract. Major blocks to listening are environmental distraction and premature judgment.





[image: image] Cultural Competence


Interviewing without Judgment


It is easy to inject one's own attitudes and feelings into an interview. Often nurses' own prejudices and assumptions, which may include racial, religious, and cultural stereotypes, influence their perceptions of a parent's behavior. What the nurse may interpret as a parent's passive hostility or lack of interest may be shyness or an expression of anxiety. For example, in Western cultures eye contact and directness are signs of paying attention. However, in many non-Western cultures, including that of Native Americans, directness (such as looking someone in the eye) is considered rude. Children are taught to avert their gaze and to look down when being addressed by an adult, especially one with authority (Seidel, Ball, Dains, et al, 2011). Therefore, nurses must make judgments about “listening,” as well as verbal interactions, with an appreciation of cultural differences.





Although it is necessary to make some preliminary judgments, listen with as much objectivity as possible by clarifying meanings and attempting to see the situation from the parent's point of view. Effective interviewers consciously control their reactions and responses and the techniques they use. (See Cultural Competence box.)


Careful listening relies on the use of clues, verbal leads, or signals from the interviewee to move the interview along. Frequent references to an area of concern, repetition of certain key words, or a special emphasis on something or someone serve as cues to the interviewer for the direction of inquiry. Concerns and anxieties are often mentioned in a casual, offhand manner. Even though they are casual, they are important and deserve careful scrutiny to identify problem areas. For example, a parent who is concerned about a child's habit of bed-wetting may casually mention that the child's bed was “wet this morning.”














Using Silence


Silence as a response is often one of the most difficult interviewing techniques to learn. The interviewer requires a sense of confidence and comfort to allow the interviewee space in which to think without interruptions. Silence permits the interviewee to sort out thoughts and feelings and search for responses to questions. Silence can also be a cue for the interviewer to go more slowly, reexamine the approach, and not push too hard (Seidel, Ball, Dains, et al, 2011).


Sometimes it is necessary to break the silence and reopen communication. Do this in a way that encourages the person to continue talking about what is considered important. Breaking a silence by introducing a new topic or by prolonged talking essentially terminates the interviewee's opportunity to use the silence. Suggestions for breaking the silence include statements such as “Is there anything else you wish to say?,” “I see you find it difficult to continue; how may I help?,” or “I don't know what this silence means. Perhaps there is something you would like to put into words but find difficult to say.”














Being Empathic


Empathy is the capacity to understand what another person is experiencing from within that person's frame of reference; it is often described as the ability to put oneself in another's shoes. The essence of empathic interaction is accurate understanding of another's feelings. Empathy differs from sympathy, which is having feelings or emotions similar to those of another person, rather than understanding those feelings.














Providing Anticipatory Guidance


The ideal way to handle a situation is to deal with it before it becomes a problem. The best preventive measure is anticipatory guidance. Traditionally, anticipatory guidance focused on providing families information on normal growth and development and nurturing childrearing practices. For example, one of the most significant areas in pediatrics is injury prevention. Beginning prenatally, parents need specific instructions on home safety. Because of the child's maturing developmental skills, parents must implement home safety changes early to minimize risks to the child.


Unprepared parents can be disturbed by many normal developmental changes, such as a toddler's diminished appetite, negativism, altered sleeping patterns, and anxiety toward strangers. The chapters on health promotion provide the nurse information for counseling parents. However, anticipatory guidance should extend beyond giving general information during brief visits to empowering families to use the information as a means of building competence in their parenting abilities (Dosman and Andrews, 2012). To achieve this level of anticipatory guidance, the nurse should do the following:




• Base interventions on needs identified by the family, not by the professional


• View the family as competent or as having the ability to be competent


• Provide opportunities for the family to achieve competence

















Avoiding Blocks to Communication


A number of blocks to communication can adversely affect the quality of the helping relationship. The interviewer introduces many of these blocks, such as giving unrestricted advice or forming prejudged conclusions. Another type of block occurs primarily with the interviewees and concerns information overload. When individuals receive too much information or information that is overwhelming, they often demonstrate signs of increasing anxiety or decreasing attention. Such signals should alert the interviewer to give less information or to clarify what has been said. Box 4-2 lists some of the more common blocks to communication, including signs of information overload.





Box 4-2   Blocks to Communication





Communication Barriers (Nurse)







• Socializing


• Giving unrestricted and sometimes unasked for advice


• Offering premature or inappropriate reassurance


• Giving overready encouragement


• Defending a situation or opinion


• Using stereotyped comments or clichés


• Limiting expression of emotion by asking directed, closed-ended questions


• Interrupting and finishing the person's sentence


• Talking more than the interviewee


• Forming prejudged conclusions


• Deliberately changing the focus











Signs of Information Overload (Patient)







• Long periods of silence


• Wide eyes and fixed facial expression


• Constant fidgeting or attempting to move away


• Nervous habits (e.g., tapping, playing with hair)


• Sudden interruptions (e.g., asking to go to the bathroom)


• Looking around


• Yawning, eyes drooping


• Frequently looking at a watch or clock


• Attempting to change topic of discussion











The nurse can correct communication blocks by careful analysis of the interview process. One of the best methods for improving interviewing skills is audiotape or videotape feedback. With supervision and guidance, the interviewer can recognize the blocks and consciously avoid them.














Communicating with Families Through an Interpreter


Sometimes communication is impossible because two people speak different languages. In this case it is necessary to obtain information through a third party: the interpreter. When using an interpreter, the nurse follows the same interviewing guidelines. Specific guidelines for using an adult interpreter are given in the Nursing Care Guidelines box.





[image: image] Nursing Care Guidelines


Using an Interpreter







• Explain to interpreter the reason for the interview and the type of questions that will be asked.


• Clarify whether a detailed or brief answer is required and whether the translated response can be general or literal.


• Introduce the interpreter to family and allow some time before the interview for them to become acquainted.


• Communicate directly with family members when asking questions to reinforce interest in them and to observe nonverbal expressions, but do not ignore interpreter.


• Pose questions to elicit only one answer at a time, such as “Do you have pain?” rather than “Do you have any pain, tiredness, or loss of appetite?”


• Refrain from interrupting family member and interpreter while they are conversing.


• Avoid commenting to interpreter about family members, since they may understand some English.


• Be aware that some medical words, such as allergy, may have no similar word in another language; avoid medical jargon whenever possible.


• Be aware that cultural differences may exist regarding views on sex, marriage, or pregnancy.


• Allow time after the interview for interpreter to share something that he or she thought could not be said earlier; ask about the interpreter's impression of nonverbal clues to communication and family members' reliability or ease in revealing information.


• Arrange for family to speak with the same interpreter on subsequent visits whenever possible.








Communicating with families through an interpreter requires sensitivity to cultural, legal, and ethical considerations (see Cultural Competence box). For example, in some cultures using a child as an interpreter is considered an insult to an adult because children are expected to show respect by not questioning their elders. In some cultures class differences between the interpreter and the family may cause the family to feel intimidated and less inclined to offer information. Therefore, it is important to choose the translator carefully and provide time for the interpreter and family to establish rapport.


Legal and ethical concerns may also arise. For example, in obtaining informed consent through an interpreter, the nurse should fully inform the family of all aspects of the particular procedure to which they are consenting. Issues of confidentiality may arise when family members related to another patient are asked to interpret for the family, thus revealing sensitive information that may be shared with other families on the unit. With increased sensitivity toward patient rights and confidentiality, many institutions now require consent forms produced in the patient's primary language.
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Using Children as Translators


When no one else is available to translate, children within the family are often asked to assume this role. In this situation it is important to stress literal translation of parent responses. To ensure correct translations, it may be necessary to interrupt the parent and ask the child to translate every few sentences. When using children as interpreters, ask questions directed at specific answers and assess the interpreted translation in terms of nonverbal expressions of communication. Note that some institutions prohibit or discourage the use of children as interpreters; check institutional policy for compliance.
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When using translated materials, such as a health history form, be certain the informant is literate in the foreign language.

















Communicating with Children


Although the greatest amount of verbal communication is usually carried out with the parent, do not exclude the child during the interview. Pay attention to infants and younger children through play or by occasionally directing questions or remarks to them. Include older children as active participants.


In communication with children of all ages, the nonverbal components of the communication process convey the most significant messages. It is difficult to disguise feelings, attitudes, and anxiety when relating to children. They are alert to surroundings and attach meaning to every gesture and move that is made; this is particularly true of very young children.


Active attempts to make friends with children before they have had an opportunity to evaluate an unfamiliar person tend to increase their anxiety. Continue to talk to the child and parent, but go about activities that do not involve the child directly, thus allowing the child to observe from a safe position. If the child has a special toy or doll, “talk” to the doll first. Ask simple questions such as “Does your teddy bear have a name?” to ease the child into conversation. Other guidelines for communicating with children are in the Nursing Care Guidelines box.
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Communicating with Children







• Allow children time to feel comfortable.


• Avoid sudden or rapid advances, broad smiles, extended eye contact, or other gestures that may be seen as threatening.


• Talk to the parent if child is initially shy.


• Communicate through transition objects such as dolls, puppets, and stuffed animals before questioning a young child directly.


• Give older children the opportunity to talk without the parents present.


• Assume a position that is at eye level with child (Fig. 4-2).
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FIG. 4-2 Nurse assumes position at child's level.








• Speak in a quiet, unhurried, and confident voice.


• Speak clearly, be specific, and use simple words and short sentences.


• State directions and suggestions positively.


• Offer a choice only when one exists.


• Be honest with children.


• Allow them to express their concerns and fears.


• Use a variety of communication techniques.














Communication Related to Development of Thought Processes


The normal development of language and thought offers a frame of reference for communicating with children. Thought processes progress from sensorimotor to perceptual to concrete and finally to abstract, formal operations. An understanding of the typical characteristics of these stages provides the nurse with a framework to facilitate social communication.








Infancy


Because they are unable to use words, infants primarily use and understand nonverbal communication. Infants communicate their needs and feelings through nonverbal behaviors and vocalizations that can be interpreted by someone who is around them for a sufficient time. Infants smile and coo when content and cry when distressed. Crying is provoked by unpleasant stimuli from inside or outside, such as hunger, pain, body restraint, or loneliness. Adults interpret this to mean that an infant needs something and consequently try to alleviate the discomfort and reduce tension. Crying (or the desire to cry) persists as a part of everyone's communication repertoire.


Infants respond to adults' nonverbal behaviors. They become quiet when they are cuddled, patted, or receive other forms of gentle physical contact. They receive comfort from the sound of a voice, even though they do not understand the words that are spoken. Until infants reach the age at which they experience stranger anxiety, they readily respond to any firm, gentle handling and quiet, calm speech. Loud, harsh sounds and sudden movements are frightening.














Early Childhood


Children younger than 5 years of age are egocentric. They see things only in relation to themselves and from their point of view. Therefore, focus communication on them. Tell them what they can do or how they will feel. Experiences of others are of no interest to them. It is futile to use another child's experience in an attempt to gain the cooperation of small children. Allow them to touch and examine articles they will come in contact with. A stethoscope bell will feel cold; palpating a neck might tickle. Although they have not yet acquired sufficient language skills to express their feelings and wants, toddlers can effectively use their hands to communicate ideas without words. They push an unwanted object away, pull another person to show them something, point, and cover the mouth that is saying something they do not wish to hear.


Everything is direct and concrete to small children. They are unable to work with abstractions and interpret words literally. Analogies escape them because they are unable to separate fact from fantasy. For example, they attach literal meaning to such common phrases as “two-faced,” “sticky fingers,” or “coughing your head off.” Children who are told they will get “a little stick in the arm” may not be able to envision an injection (Fig. 4-3). Therefore, avoid using a phrase that might be misinterpreted by a small child (see Family-Centered Care box under Preparation for Diagnostic and Therapeutic Procedures, Chapter 23).
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FIG. 4-3 A young child may take the expression “a little stick in the arm” literally.




















School-Age Years


Younger school-age children rely less on what they see and more on what they know when faced with new problems. They want explanations and reasons for everything but require no verification beyond that. They are interested in the functional aspect of all procedures, objects, and activities. They want to know why an object exists, why it is used, how it works, and the intent and purpose of its user. They need to know what is going to take place and why it is being done to them specifically. For example, to explain a procedure such as taking blood pressure, show the child how squeezing the bulb pushes air into the cuff and makes the “silver” in the tube go up. Let the child operate the bulb. An explanation for the procedure might be as simple as “I want to see how far the silver goes up when the cuff squeezes your arm.” Consequently, the child becomes an enthusiastic participant.


School-age children have a heightened concern about body integrity. Because of the special importance they place on their body, they are sensitive to anything that constitutes a threat or suggestion of injury to it. This concern extends to their possessions, so they may appear to overreact to loss or threatened loss of treasured objects. Helping children voice their concerns enables the nurse to provide reassurance and to implement activities that reduce their anxiety. For example, if a shy child dislikes being the center of attention, ignore that particular child by talking and relating to other children in the family or group. When children feel more comfortable, they will usually interject personal ideas, feelings, and interpretations of events.














Adolescence


As children move into adolescence, they fluctuate between child and adult thinking and behavior. They are riding a current that is moving them rapidly toward a maturity that may be beyond their coping ability. Therefore, when tensions rise, they may seek the security of the more familiar and comfortable expectations of childhood. Anticipating these shifts in identity allows the nurse to adjust the course of interaction to meet the needs of the moment. No single approach can be relied on consistently, and encountering cooperation, hostility, anger, bravado, and a variety of other behaviors and attitudes is common. It is as much a mistake to regard the adolescent as an adult with an adult's wisdom and control as it is to assume that the teenager has the concerns and expectations of a child.


Interviewing the adolescent presents some special issues. The first may be whether to talk with the adolescent alone or with the adolescent and parents together. Of course, if the parent is not there, the only question is whether to suggest to the teenager that the parents be interviewed at another time. If the parents and teenager are together, talking with the adolescent first has the advantage of immediately identifying with the young person, thus fostering the interpersonal relationship. However, talking with the parents initially may provide insight into the family relationship. In either case, give both parties an opportunity to be included in the interview. If time is limited, such as during history taking, clarify this at the onset to avoid appearing to “take sides” by talking more with one person than with the other.


Confidentiality is of great importance when interviewing adolescents. Explain to parents and teenagers the limits of confidentiality, specifically that young persons' disclosures will not be shared unless they indicate a need for intervention, as in the case of suicidal behavior.


Another dilemma in interviewing adolescents is that two views of a problem frequently exist: the teenager's and the parents'. Clarification of the problem is a major task. However, providing both parties an opportunity to discuss their perceptions in an open and unbiased atmosphere can, by itself, be therapeutic. Demonstrating positive communication skills can help families communicate more effectively (see Nursing Care Guidelines box).
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Communicating with Adolescents





Build a Foundation







• Spend time together.


• Encourage expression of ideas and feelings.


• Respect their views.


• Tolerate differences.


• Praise good points.


• Respect their privacy.


• Set a good example.











Communicate Effectively







• Give undivided attention.


• Listen, listen, listen.


• Be courteous, calm, and open minded.


• Try not to overreact. If you do, take a break.


• Avoid judging or criticizing.


• Avoid the “third degree” of continuous questioning.


• Choose important issues when taking a stand.


• After taking a stand:




• Think through all options.


• Make expectations clear.






































Communication Techniques


Nurses use a variety of verbal techniques to encourage communication. Some of these techniques are useful to pose questions or explore concerns in a less threatening manner. Others can be presented as word games, which are often well received by children. However, for many children and adults, talking about feelings is difficult, and verbal communication may be more stressful than supportive. In such instances, use several nonverbal techniques to encourage communication.


Box 4-3 describes both verbal and nonverbal techniques. Because of the importance of play in communicating with children, play is discussed more extensively later. Any of the verbal or nonverbal techniques can give rise to strong feelings that surface unexpectedly. Be prepared to handle them or to recognize when issues go beyond your ability to deal with them. At that point, consider an appropriate referral.





Box 4-3   Creative Communication Techniques with Children





Verbal Techniques





“I” Messages







Relate a feeling about a behavior in terms of “I.”


Describe effect behavior had on the person.


Avoid use of “you.”


“You” messages are judgmental and provoke defensiveness.




Example—“You” message: “You are being uncooperative about doing your treatments.”


Example—“I” message: “I am concerned about how the treatments are going because I want to see you get better.”














Third-Person Technique







Express a feeling in terms of a third person (“he,” “she,” “they”). This is less threatening than directly asking children how they feel because it gives them an opportunity to agree or disagree without being defensive.




Example—“Sometimes when a person is sick a lot, he feels angry and sad because he cannot do what others can.” Either wait silently for a response or encourage a reply with a statement such as “Did you ever feel that way?”





This approach allows children three choices: (1) to agree and, one hopes, express how they feel; (2) to disagree; or (3) to remain silent, which means they probably have such feelings but are unable to express them at this time.











Facilitative Response







Listen carefully and reflect back to patients the feelings and content of their statements.


Responses are empathic and nonjudgmental and legitimize the person's feelings.


Formula for facilitative responses: “You feel ____________ because ____________.”




Example—If child states, “I hate coming to the hospital and getting needles,” a facilitative response is, “You feel unhappy because of all the things that are done to you.”














Storytelling







Use the language of children to probe into areas of their thinking while bypassing conscious inhibitions or fears.


The simplest technique is asking children to relate a story about an event, such as “being in the hospital.”


Other approaches:




• Show children a picture of a particular event, such as a child in a hospital with other people in the room, and ask them to describe the scene.


• Cut out comic strips, remove words, and have child add statements for scenes.














Mutual Storytelling







Reveal child's thinking and attempt to change child's perceptions or fears by retelling a somewhat different story (more therapeutic approach than storytelling).


Begin by asking child to tell a story about something, then tell another story that is similar to child's tale but with differences that help child in problem areas.




Example—Child's story is about going to the hospital and never seeing his or her parents again. Nurse's story is also about a child (using different names but similar circumstances) in a hospital whose parents visit every day, but in the evening after work, until the child is better and goes home with them.














Bibliotherapy







Use books in a therapeutic and supportive process.


Provide children with an opportunity to explore an event that is similar to their own but sufficiently different to allow them to distance themselves from it and remain in control.


General guidelines for using bibliotherapy are:




1. Assess child's emotional and cognitive development in terms of readiness to understand the book's message.


2. Be familiar with the book's content (intended message or purpose) and the age for which it is written.


3. Read the book to the child if child is unable to read.


4. Explore the meaning of the book with the child by having child:




Retell the story


Read a special section with the nurse or parent


Draw a picture related to the story and discuss the drawing


Talk about the characters


Summarize the moral or meaning of the story

















Dreams







Dreams often reveal unconscious and repressed thoughts and feelings.


Ask child to talk about a dream or nightmare.


Explore with child what meaning the dream could have.











“What If” Questions







Encourage child to explore potential situations and to consider different problem-solving options.




Example—“What if you got sick and had to go the hospital?” Children's responses reveal what they know already and what they are curious about, providing an opportunity for them to learn coping skills, especially in potentially dangerous situations.














Three Wishes







Ask, “If you could have any three things in the world, what would they be?”


If child answers, “That all my wishes come true,” ask child for specific wishes.











Rating Game







Use some type of rating scale (numbers, sad to happy faces) to have child rate an event or feeling.




Example—Instead of asking youngsters how they feel, ask how their day has been “on a scale of 1 to 10, with 10 being the best.”














Word Association Game







State key words and ask children to say the first word they think of when they hear the word.


Start with neutral words and then introduce more anxiety-producing words, such as “illness,” “needles,” “hospitals,” and “operation.”


Select key words that relate to some relevant event in the child's life.











Sentence Completion


Present a partial statement and have the child complete it. Some sample statements are:




• The thing I like best (least) about school is _________.


• The best (worst) age to be is _________.


• The most (least) fun thing I ever did was ___________.


• The thing I like most (least) about my parents is _________.


• The one thing I would change about my family is __________.


• If I could be anything I wanted, I would be __________.


• The thing I like most (least) about myself is __________.











Pros and Cons







Select a topic, such as “being in the hospital,” and have child list “five good things and five bad things” about it.


This is an exceptionally valuable technique when applied to relationships, such as things family members like and dislike about each other.














Nonverbal Techniques





Writing







Writing is an alternative communication approach for older children and adults.


Specific suggestions include:




• Keep a journal or diary.


• Write down feelings or thoughts that are difficult to express.


• Write “letters” that are never mailed (a variation is making up a “pen pal” to write to).





Keep an account of child's progress from both a physical and an emotional viewpoint.











Drawing







Drawing is one of the most valuable forms of communication—both nonverbal (from looking at the drawing) and verbal (from child's story of the picture).


Children's drawings tell a great deal about them because they are projections of their inner selves.


Spontaneous drawing involves giving child a variety of art supplies and providing the opportunity to draw.


Directed drawing involves a more specific direction, such as “draw a person” or the “three themes” approach (state three things about child and ask child to choose one and draw a picture).











Guidelines for Evaluating Drawings







Use spontaneous drawings and evaluate more than one drawing whenever possible.


Interpret drawings in light of other available information about child and family, including the child's age and stage of development.


Interpret drawings as a whole rather than focusing on specific details of the drawing.


Consider individual elements of the drawing that may be significant:




• Sex of figure drawn first—Usually relates to child's perception of own sex role


• Size of individual figures—Expresses importance, power, or authority


• Order in which figures are drawn—Expresses priority in terms of importance


• Child's position in relation to other family members—Expresses feelings of status or alliance


• Exclusion of a member—May denote feeling of not belonging or desire to eliminate


• Accentuated parts—Usually express concern for areas of special importance (e.g., large hands may be a sign of aggression)


• Absence of or rudimentary arms and hands—Suggest timidity, passivity, or intellectual immaturity; tiny, unstable feet may express insecurity, and hidden hands may mean guilt feelings


• Placement of drawing on the page and type of stroke—Free use of paper and firm, continuous strokes express security, whereas drawings restricted to a small area and lightly drawn in broken or wavering lines may be a sign of insecurity


• Erasures, shading, or cross-hatching—Expresses ambivalence, concern, or anxiety with a particular area














Magic







Use simple magic tricks to help establish rapport with child, encourage compliance with health interventions, and provide effective distraction during painful procedures.


Although the “magician” talks, no verbal response from child is required.











Play







Play is the universal language and “work” of children.


It tells a great deal about children because they project their inner selves through the activity.


Spontaneous play involves giving child a variety of play materials and providing the opportunity to play.


Directed play involves a more specific direction, such as providing medical equipment or a dollhouse for focused reasons, such as exploring child's fear of injections or exploring family relationships.




















Play


Play is a universal language of children. It is one of the most important forms of communication and can be an effective technique in relating to them. The nurse can often pick up on clues about physical, intellectual, and social developmental progress from the form and complexity of a child's play behaviors. Play requires minimum equipment or none at all. Many providers use therapeutic play to reduce the trauma of illness and hospitalization (see Chapter 22) and to prepare children for therapeutic procedures (see Chapter 23).


Because their ability to perceive precedes their ability to transmit, infants respond to activities that register on their physical senses. Patting, stroking, and other skin play convey messages. Repetitive actions, such as stretching infants' arms out to the side while they are lying on their back and then folding the arms across the chest or raising and revolving the legs in a bicycling motion, will elicit pleasurable sounds. Colorful items to catch the eye or interesting sounds, such as a ticking clock, chimes, bells, or singing, can be used to attract children's attention.


Older infants respond to simple games. The old game of peek-a-boo is an excellent means of initiating communication with infants while maintaining a “safe,” nonthreatening distance. After this intermittent eye contact, the nurse is no longer viewed as a stranger but as a friend. This can be followed by touch games. Clapping an infant's hands together for pat-a-cake or wiggling the toes for “this little piggy” delights an infant or small child. Talking to a foot or other part of the child's body is another effective tactic. Much of the nursing assessment can be carried out with the use of games and simple play equipment while the infant remains in the safety of the parent's arms or lap.


The nurse can capitalize on the natural curiosity of small children by playing games such as “Which hand do you take?” and “Guess what I have in my hand” or by manipulating items such as a flashlight or stethoscope. Finger games are useful. More elaborate materials, such as puppets and replicas of familiar or unfamiliar items, serve as excellent means of communicating with small children. The variety and extent are limited only by the nurse's imagination.


Through play, children reveal their perceptions of interpersonal relationships with their family, friends, or hospital personnel. Children may also reveal the wide scope of knowledge they have acquired from listening to others around them. For example, through needle play, children may reveal how carefully they have watched each procedure by precisely duplicating the technical skills. They may also reveal how well they remember those who performed procedures. In one example, a child painstakingly reenacted every detail of a tedious medical procedure, including the role of the physician who had repeatedly shouted at her to be still for the long ordeal. Her anger at him was most evident during the play session and revealed the cause for her abrupt withdrawal and passive hostility toward the medical and nursing staff after the test.



























History Taking



Performing a Health History





The format used for history taking may be (1) direct, where the nurse asks for information via direct interview with the informant, or (2) indirect, where the informant supplies the information by completing some type of questionnaire. The direct method is superior to the indirect approach or a combination of both. However, because time is limited, the direct approach is not always practical. If the nurse cannot use the direct approach, he or she should review parents' written responses and question them regarding any unusual answers. The categories listed in Box 4-4 encompass children's current and past health status and information about their psychosocial environment.





Box 4-4   Outline of a Pediatric Health History







Identifying information




1. Name


2. Address


3. Telephone


4. Birth date and place


5. Race or ethnic group


6. Sex


7. Religion


8. Date of interview


9. Informant





Chief complaint (CC)—To establish the major specific reason for the child's and parents' seeking professional health attention


Present illness (PI)—To obtain all details related to the chief complaint


Past history (PH)—To elicit a profile of the child's previous illnesses, injuries, or operations




1. Birth history (pregnancy, labor and delivery, perinatal history)


2. Previous illnesses, injuries, or operations


3. Allergies


4. Current medications


5. Immunizations


6. Growth and development


7. Habits





Review of systems (ROS)—To elicit information concerning any potential health problem




1. General


2. Integument


3. Head


4. Eyes


5. Ears


6. Nose


7. Mouth


8. Throat


9. Neck


10. Chest


11. Respiratory


12. Cardiovascular


13. Gastrointestinal


14. Genitourinary


15. Gynecologic


16. Musculoskeletal


17. Neurologic


18. Endocrine





Family medical history—To identify genetic traits or diseases that have familial tendencies and to assess exposure to a communicable disease in a family member and family habits that may affect the child's health, such as smoking and chemical use


Psychosocial history—To elicit information about the child's self-concept


Sexual history—To elicit information concerning the child's sexual concerns or activities and any pertinent data regarding adults' sexual activity that influences the child


Family history—To develop an understanding of the child as an individual and as a member of a family and a community




1. Family composition


2. Home and community environment


3. Occupation and education of family members


4. Cultural and religious traditions


5. Family function and relationships





Nutritional assessment—To elicit information on the adequacy of the child's nutritional intake and needs




1. Dietary intake


2. Clinical examination

















Identifying Information


Much of the identifying information may already be available from other recorded sources. However, if the parent and youngster seem anxious, use this opportunity to ask about such information to help them feel more comfortable.








Informant


One of the important elements of identifying information is the informant, the person(s) who furnishes the information. Record (1) who the person is (child, parent, or other), (2) an impression of reliability and willingness to communicate, and (3) any special circumstances such as the use of an interpreter or conflicting answers by more than one person.




















Chief Complaint


The chief complaint is the specific reason for the child's visit to the clinic, office, or hospital. It may be the theme, with the present illness viewed as the description of the problem. Elicit the chief complaint by asking open-ended, neutral questions such as “What seems to be the matter?,” “How may I help you?,” or “Why did you come here today?” Avoid labeling-type questions such as “How are you sick?” or “What is the problem?” It is possible that the reason for the visit is not an illness or problem.


Occasionally, it is difficult to isolate one symptom or problem as the chief complaint because the parent may identify many. In this situation, be as specific as possible when asking questions. For example, asking informants to state which one problem or symptom prompted them to seek help now may help them focus on the most immediate concern.














Present Illness


The history of the present illness* is a narrative of the chief complaint from its earliest onset through its progression to the present. Its four major components are the details of onset, a complete interval history, the present status, and the reason for seeking help now. The focus of the present illness is on all factors relevant to the main problem, even if they have disappeared or changed during the onset, interval, and present.











Analyzing a Symptom


Because pain is often the most characteristic symptom denoting the onset of a physical problem, it is used as an example for analysis of a symptom. Assessment includes type, location, severity, duration, and influencing factors (see Guidelines box; see also Pain Assessment, Chapter 5).
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Analyzing the Symptom: Pain





Type


Be as specific as possible. With young children, asking the parents how they know the child is in pain may help describe its type, location, and severity. For example, a parent may state, “My child must have a severe earache because she pulls at her ears, rolls her head on the floor, and screams. Nothing seems to help.” Help older children describe the “hurt” by asking them if it is sharp, throbbing, dull, or stabbing. Record whatever words they use in quotes.








Location


Be specific. “Stomach pains” is too general a description. Children can better localize the pain if they are asked to “point with one finger to where it hurts” or to “point to where Mommy or Daddy would put a Band-Aid.” Determine if the pain radiates by asking, “Does the pain stay there or move? Show me with your finger where the pain goes.”








Severity


Severity is best determined by finding out how it affects the child's usual behavior. Pain that prevents a child from playing, interacting with others, sleeping, and eating is most often severe. Assess pain intensity using a rating scale, such as a numeric or FACES scale (see Chapter 5).








Duration


Include the duration, onset, and frequency. Describe this in terms of activity and behavior, such as “pain reported to last all night, child refused to sleep and cried intermittently.”








Influencing Factors


Include anything that causes a change in the type, location, severity, or duration of the pain: (1) precipitating events (those that cause or increase the pain), (2) relieving events (those that lessen the pain, such as medications), (3) temporal events (times when the pain is relieved or increased), (4) positional events (standing, sitting, lying down), and (5) associated events (meals, stress, coughing).


























History


The history contains information relating to all previous aspects of the child's health status and concentrates on several areas that are ordinarily passed over in the history of an adult, such as birth history, detailed feeding history, immunizations, and growth and development. Since this section includes a great deal of information, use a combination of open-ended and fact-finding questions. For example, begin interviewing for each section with an open-ended statement such as “Tell me about your child's birth” to provide the informants the opportunity to relate what they think is most important. Ask fact-finding questions related to specific details whenever necessary to focus the interview on certain topics.








Birth History


The birth history includes all data concerning (1) the mother's health during pregnancy, (2) the labor and delivery, and (3) the infant's condition immediately after birth. Since prenatal influences have significant effects on a child's physical and emotional development, a thorough investigation of the birth history is essential. Because parents may question what relevance pregnancy and birth have on the child's present condition, particularly if the child is past infancy, explain why such questions are included. An appropriate statement may be “I will be asking you some questions about your pregnancy and ____'s [refer to child by name] birth. Your answers will give me a more complete picture of his [or her] overall health.”


Because emotional factors also affect the outcome of pregnancy and the subsequent parent-child relationship, investigate concurrent crises during pregnancy and prenatal attitudes toward the fetus. It is best to approach the topic of parental acceptance of pregnancy through indirect questioning. Asking parents if the pregnancy was planned is a leading statement because they may respond affirmatively for fear of criticism if the pregnancy was unexpected. Rather, encourage parents to state their true reactions by referring to specific facts relating to the pregnancy, such as the spacing between offspring, an extended or short interval between marriage and conception, or a pregnancy during adolescence. The parent can choose to explore such statements with further explanations or, for the moment, may not be able to reveal such feelings. If the parent remains silent, return to this topic later in the interview.














Dietary History


Because parental concerns are common and nursing interventions are important in ensuring optimum nutrition, the dietary history is discussed in detail later in this chapter under Nutritional Assessment.














Previous Illnesses, Injuries, and Operations


When inquiring about past illnesses, begin with a general statement such as “What other illnesses has your child had?” Since parents are most likely to recall serious health problems, ask specifically about colds; earaches; and childhood diseases such as measles, rubella (German measles), chickenpox, mumps, pertussis (whooping cough), diphtheria, tuberculosis, scarlet fever, strep throat, recurrent ear infections, gastroesophageal reflux, tonsillitis, or allergic manifestations.


In addition to illnesses, ask about injuries that required medical intervention, operations, and any other reason for hospitalization, including the dates of each incident. Focus on injuries such as accidental falls, poisoning, choking, or burns, since these may be potential areas for parental guidance.














Allergies


Ask about commonly known allergic disorders such as hay fever and asthma; unusual reactions to drugs, food, or latex products; and reactions to other contact agents such as poisonous plants, animals, household products, or fabrics. If asked appropriate questions, most people can give reliable information about drug reactions (see Nursing Care Guidelines box).





[image: image] Nursing Care Guidelines


Taking an Allergy History







• Has your child ever taken any drugs or tablets that have disagreed with him or her or caused an allergic reaction? If yes, can you remember the name(s) of these drugs?


• Can you describe the reaction?


• Was the drug taken by mouth (as a tablet or syrup), or was it an injection?


• How soon after starting the drug did the reaction happen?


• How long ago did this happen?


• Did anyone tell you it was an allergic reaction, or did you decide for yourself?


• Has your child ever taken this drug, or a similar one, again? If yes, did your child experience the same problems?


• Have you told the doctors or nurses about your child's reaction or allergy?
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Information about allergic reactions to drugs or other products is essential. Failure to document a serious reaction places the child at risk if the agent is given.

















Current Medications


Inquire about current drug regimens, including vitamins, antipyretics (especially aspirin), antibiotics, antihistamines, decongestants, or herbs and homeopathic medications. List all medications, including name, dose, schedule, duration, and reason for administration. Often parents are unaware of the drug's actual name. Whenever possible, ask parents to bring the containers with them to the next visit, or ask for the name of the pharmacy and call for a list of all the child's recent prescription medications. However, this list will not include over-the-counter medications, which are important to know.














Immunizations


A record of all immunizations is essential. As many parents are unaware of the exact name and date of each immunization, the most reliable source of information is a hospital, clinic, or private practitioner's record. All immunizations and “boosters” are listed, stating (1) the name of the specific disease, (2) the number of injections, (3) the dosage (sometimes lesser amounts are given if a reaction is anticipated), (4) the ages when administered, and (5) the occurrence of any reaction following the immunization.
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Inquire about previous administration of any horse or other foreign serum. Inquire about recent administration of immune gamma globulin or blood transfusion because these necessitate a delay in giving live vaccines. And ask about anaphylactic reactions to neomycin, eggs, or any other component of a vaccine.

















Growth and Development


The most important previous growth patterns to record are:




• Approximate weight at 6 months, 1 year, 2 years, and 5 years of age


• Approximate length at ages 1 and 4 years


• Dentition, including age of onset, number of teeth, and symptoms during teething





Developmental milestones include:




• Age of holding up head steadily


• Age of sitting alone without support


• Age of walking without assistance


• Age of saying first words with meaning


• Present grade in school


• Scholastic performance


• If the child has a best friend


• Interactions with other children, peers, and adults





Use specific and detailed questions when inquiring about each developmental milestone. For example, “sitting up” can mean many different activities, such as sitting propped up, sitting in someone's lap, sitting with support, sitting up alone but in a hyperflexed position for assisted balance, or sitting up unsupported with the back slightly rounded. A clue to misunderstanding of the requested activity may be an unusually early age of achievement (see Developmental Assessment, p. 149).














Habits


Habits are an important area to explore (Box 4-5). Parents frequently express concerns during this part of the history. Encourage their input by saying, “Please tell me any concerns you have about your child's habits, activities, or development.” Investigate further any concerns that parents express.





Box 4-5   Habits to Explore during Health Interview







• Behavior patterns such as nail biting, thumb sucking, pica (habitual ingestion of nonfood substances), rituals (“security” blanket or toy), and unusual movements (head banging, rocking, overt masturbation, walking on toes)


• Activities of daily living, such as hour of sleep and arising, duration of nighttime sleep and naps, type and duration of exercise, regularity of stools and urination, age of toilet training, and daytime or nighttime bed-wetting


• Unusual disposition; response to frustration


• Use or abuse of alcohol, drugs, coffee, or tobacco








One of the most common concerns relates to sleep. Many children develop a normal sleep pattern, and all that is required during the assessment is a general overview of nighttime sleep and nap schedules. However, a number of children develop sleep problems (see Sleep Problems, Chapters 10 and 11). When sleep problems occur, the nurse needs a more detailed sleep history to guide appropriate interventions.*


Habits related to the use of chemicals apply primarily to older children and adolescents. If a youngster admits to smoking, drinking, or using drugs, ask about the quantity and frequency. Questions such as “Many kids your age are experimenting with drugs and alcohol; have you ever had any drugs or alcohol?” may give more reliable data than questions such as “How much do you drink?” or “How often do you drink or take drugs?” Clarify that “drinking” includes all types of alcohol, including beer and wine. When quantities such as a “glass” of wine or a “can” of beer are given, ask about the size of the container.


If older children deny use of chemical substances, inquire about past experimentation. Asking, “You mean you never tried to smoke or drink?” implies that the nurse expects some such activity, and the youngster may be more inclined to answer truthfully. Be aware of the confidential nature of such questioning, the adverse effect that the parents' presence may have on the adolescent's willingness to answer, and the fact that self-reporting may not be an accurate account of chemical abuse.




















Sexual History


The sexual history is an essential component of adolescents' health assessment. The history uncovers areas of concern related to sexual activity; alerts the nurse to circumstances that may indicate screening for sexually transmitted infections or testing for pregnancy; and provides information related to the need for sexual counseling, such as safer sex practices. Box 4-6 gives guidelines for anticipatory guidance topics for parents and adolescents.





Box 4-6


Anticipatory Guidance—Sexuality





Ages 12 to 14 Years







• Have adolescent identify supportive adult to discuss sexuality issues and concerns with.


• Discuss advantages of delaying sexual activity.


• Discuss making responsible decisions regarding normal sexual feelings.


• Discuss role of gender, peer pressure, and the media in sexual decision making.


• Discuss contraceptive options (advantages and disadvantages).


• Provide education regarding sexually transmitted infections (STIs), including human immunodeficiency virus (HIV) infection; clarify risks and discuss condoms.


• Discuss abuse prevention: avoiding dangerous situations, role of drugs and alcohol, and use of self-defense.


• Have adolescent clarify values, needs, and ability to be assertive.


• If adolescent is sexually active, discuss limiting partners, use of condoms, and contraceptive options.


• Have confidential interview with adolescent (including a sexual history).


• Discuss the evolution of sexual identity and expression.


• Discuss breast examination or testicular examination.











Ages 15 to 18 Years







• Support delaying sexual activity.


• Discuss alternatives to intercourse.


• Discuss “When are you ready for sex?”


• Clarify values; encourage responsible decision making.


• Discuss consequences of unprotected sex: early pregnancy, STIs, including HIV infection.


• Discuss negotiating with partner and barriers to safer sex.


• If adolescent is sexually active, discuss limiting partners, use of condoms, and contraceptive options.


• Emphasize that sex should be safe and pleasurable for both partners.


• Have confidential interview with adolescent.


• Discuss concerns about sexual expression and identity.








Data from Wright K: Anticipatory guidance: developing a healthy sexuality, Pediatr Ann 26(2 Suppl):S142-S144, C3, 1997; and Fonseca H, Greydanus D: Sexuality in the child, teen and young adult: concepts for the clinician, Prim Care Clin Office Pract (34):275-292, 2007.





One approach to initiating a conversation about sexual concerns is to begin with a history of peer interactions. Open-ended statements such as “Tell me about your social life” or “Who are your closest friends?” generally lead into a discussion of dating and sexual issues. To probe further, include questions about the adolescent's attitudes on such topics as sex education, “going steady,” “living together,” and premarital sex. Phrase questions to reflect concern rather than judgment or criticism of sexual practices.


In any conversation regarding sexual history, be aware of the language that is used in either eliciting or conveying sexual information. For example, avoid asking whether the adolescent is “sexually active,” since this term is broadly defined. “Are you having sex with anyone?” is probably the most direct and best-understood question. Since same-sex experimentation may occur, refer to all sexual contacts in nongender terms, such as “anyone” or “partners,” rather than “girlfriends” or “boyfriends.”














Family Medical History


The family medical history is used primarily to discover any hereditary or familial diseases in the parents and child. In general, it is confined to first-degree relatives (parents, siblings, grandparents, and immediate aunts and uncles). Information for each family member includes age; marital status; state of health if living; cause of death if deceased; and any evidence of conditions such as early heart disease, sudden death from unknown cause, hypercholesterolemia, hypertension, cancer, diabetes mellitus, obesity, congenital anomalies, allergies, asthma, seizures, tuberculosis, sickle cell disease, cognitive impairment, hearing or visual deficits, psychiatric disorders such as depression or psychosis, and emotional problems. Confirm the accuracy of the reported disorders by inquiring about the symptoms, course, treatment, and sequelae of each diagnosis.








Geographic Location


One of the important areas to explore when assessing the family health history is geographic location, including the birthplace and travel to different areas in or outside of the country, for identification of possible exposure to endemic diseases. Although the primary interest is the child's temporary residence in various localities, also inquire about close family members' travel, especially during tours of military service or business trips. Children are especially susceptible to parasitic infestation in areas of poor sanitary conditions and to vector-borne diseases, such as those from mosquitoes or ticks in warm and humid or heavily wooded regions.




















Family Structure


Assessment of the family, both its structure and function, is an important component of the history-taking process. Because the quality of the functional relationship between the child and family members is a major factor in emotional and physical health, family assessment is discussed separately and in greater detail apart from the more traditional health history.


Family assessment is the collection of data about the composition of the family and the relationships among its members. In its broadest sense, family refers to all those individuals who are considered by the family member to be significant to the nuclear unit, including relatives, friends, and social groups such as the school and church. Although family assessment is not family therapy, it can and frequently is therapeutic. Involving family members in discussing family characteristics and activities can provide insight into family dynamics and relationships.


Because of the time involved in performing an in-depth family assessment as presented here, be selective in deciding when knowledge of family function may facilitate nursing care (see Nursing Care Guidelines box). During brief contacts with families, a full assessment is not appropriate, and screening with one or two questions from each category may reflect the health of the family system or the need for additional assessment.
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Initiating a Comprehensive Family Assessment


Perform a comprehensive assessment on:




• Children receiving comprehensive well-child care


• Children experiencing major stressful life events (e.g., chronic illness, disability, parental divorce, death of a family member)


• Children requiring extensive home care


• Children with developmental delays


• Children with repeated accidental injuries and those with suspected child abuse


• Children with behavioral or physical problems that could be caused by family dysfunction








The most common method of eliciting information on the family structure is to interview family members. The principal areas of concern are family composition, home and community environment, occupation and education of family members, and cultural and religious traditions (Box 4-7).





Box 4-7   Family Assessment Interview





General Guidelines







Schedule the interview with the family at a time that is most convenient for all parties; include as many family members as possible; clearly state the purpose of the interview.


Begin the interview by asking each person's name and their relationship to one another.


Restate the purpose of the interview and the objective.


Keep the initial conversation general to put members at ease and to learn the “big picture” of the family.


Identify major concerns and reflect these back to the family to be certain that all parties receive the same message.


Terminate the interview with a summary of what was discussed and a plan for additional sessions if needed.











Structural Assessment Areas





Family Composition







Immediate members of the household (names, ages, and relationships)


Significant extended family members


Previous marriages, separations, death of spouses, or divorces











Home and Community Environment







Type of dwelling, number of rooms, occupants


Sleeping arrangements


Number of floors, accessibility of stairs and elevators


Adequacy of utilities


Safety features (fire escape, smoke and carbon monoxide detectors, guardrails on windows, use of car restraint)


Environmental hazards (e.g., chipped paint, poor sanitation, pollution, heavy street traffic)


Availability and location of health care facilities, schools, play areas


Relationship with neighbors


Recent crises or changes in home


Child's reaction and adjustment to recent stresses











Occupation and Education of Family Members







Types of employment


Work schedules


Work satisfaction


Exposure to environmental or industrial hazards


Sources of income and adequacy


Effect of illness on financial status


Highest degree or grade level attained











Cultural and Religious Traditions







Religious beliefs and practices


Cultural and ethnic beliefs and practices


Language spoken in home


Assessment questions include:




• Does the family identify with a particular religious or ethnic group? Are both parents from that group?


• How is religious or ethnic background part of family life?


• What special religious or cultural traditions are practiced in the home (e.g., food choices and preparation)?


• Where were family members born, and how long have they lived in this country?


• What language does the family speak most frequently?


• Do they speak and understand English?


• What do they believe causes health or illness?


• What religious or ethnic beliefs influence the family's perception of illness and its treatment?


• What methods are used to prevent or treat illness?


• How does the family know when a health problem needs medical attention?


• Whom does the family contact when a member is ill?


• Does the family rely on cultural or religious healers or remedies? If so, ask them to describe the type of healer or remedy.


• Whom does the family go to for support (clergy, medical healer, relatives)?


• Does the family experience discrimination because of their race, beliefs, or practices? Ask them to describe.

















Functional Assessment Areas





Family Interactions and Roles







Interactions refer to ways family members relate to each other. Chief concern is the amount of intimacy and closeness among the members, especially spouses.


Roles refer to behaviors of people as they assume a different status or position.


Observations include:




• Family members' responses to each other (cordial, hostile, cool, loving, patient, short tempered)


• Obvious roles of leadership versus submission


• Support and attention shown to various members





Assessment questions include:




• What activities does the family perform together?


• Whom do family members talk to when something is bothering them?


• What are members' household chores?


• Who usually oversees what is happening with the children, such as at school or health care?


• How easy or difficult is it for the family to change or accept new responsibilities for household tasks?














Power, Decision Making, and Problem Solving







Power refers to individual member's control over others in family; it is manifested through family decision making and problem solving.


Chief concern is clarity of boundaries of power between parents and children.


One method of assessment involves offering a hypothetical conflict or problem, such as a child failing school, and asking family how they would handle this situation.


Assessment questions include:




• Who usually makes the decisions in the family?


• If one parent makes a decision, can the child appeal to the other parent to change it?


• What input do children have in making decisions or discussing rules?


• Who makes and enforces the rules?


• What happens when a rule is broken?














Communication







Communication is concerned with clarity and directness of communication patterns.


Further assessment includes periodically asking family members if they understood what was just said and to repeat the message.


Observations include:




• Who speaks to whom


• If one person speaks for another or interrupts


• If members appear uninterested when certain individuals speak


• If there is agreement between verbal and nonverbal messages





Assessment questions include:




• How often do family members wait until others are through talking before “having their say”?


• Do parents or older siblings tend to lecture and preach?


• Do parents tend to “talk down” to the children?














Expression of Feelings and Individuality







Expressions are concerned with personal space and freedom to grow, with limits and structure needed for guidance.


Observing patterns of communication offers clues to how freely feelings are expressed.


Assessment questions include:




• Is it OK for family members to get angry or sad?


• Who gets angry most of the time? What do they do?


• If someone is upset, how do other family members try to comfort this person?


• Who comforts specific family members?


• When someone wants to do something, such as try out for a new sport or get a job, what is the family's response (offer assistance, discouragement, or no advice)?





























Psychosocial History


The traditional medical history includes a personal and social section that concentrates on children's personal status, such as school adjustment and any unusual habits, and the family and home environment. Since several personal aspects are covered under development and habits, only those issues related to children's ability to cope and their self-concept are presented here.


Through observation, obtain a general idea of how children handle themselves in terms of confidence in dealing with others, answering questions, and coping with new situations. Observe the parent-child relationship for the types of messages sent to children about their coping skills and self-worth. Do the parents treat the child with respect, focusing on strengths, or is the interaction one of constant reprimands, with emphasis on weaknesses and faults? Do the parents help the child learn new coping strategies or support the ones the child uses?


Parent-child interactions also convey messages about body image. Do the parents label the child and body parts, such as “bad boy,” “skinny legs,” or “ugly scar”? Do the parents handle the child gently, using soothing touch to calm an anxious child, or do they treat the child roughly, using slaps or restraint to make the child obey? If the child touches certain parts of the body, such as the genitalia, do the parents make comments that suggest a negative connotation?


With older children many of the communication strategies discussed earlier in the chapter are useful in eliciting more definitive information about their coping and self-concept. Children can write down five things they like and dislike about themselves. The nurse can use sentence completion statements, such as “The thing I like best (or worst) about myself is ____________”; “If I could change one thing about myself, it would be ____________”; or “When I am scared, I ____________.”














Review of Systems


The review of systems is a specific review of each body system, following an order similar to that of the physical examination (see Nursing Care Guidelines box). Often the history of the present illness provides a complete review of the system involved in the chief complaint. Since asking questions about other body systems may appear irrelevant to the parents or child, precede the questioning with an explanation of why the data are necessary (similar to the explanation concerning the relevance of the birth history) and reassure the parents that the child's main problem has not been forgotten.
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Review of Systems







General—Overall state of health, fatigue, recent or unexplained weight gain or loss (period of time for either), contributing factors (change of diet, illness, altered appetite), exercise tolerance, fevers (time of day), chills, night sweats (unrelated to climatic conditions), frequent infections, general ability to carry out activities of daily living


Integument—Pruritus, pigment or other color changes, acne, eruptions, rashes (location), tendency for bruising, petechiae, excessive dryness, general texture, disorders or deformities of nails, hair growth or loss, hair color change (for adolescent, use of hair dyes or other potentially toxic substances, such as hair straighteners)


Head—Headaches, dizziness, injury (specific details)


Eyes—Visual problems (behaviors indicative of blurred vision, such as bumping into objects, clumsiness, sitting close to television, holding a book close to face, writing with head near desk, squinting, rubbing the eyes, bending head in an awkward position), cross-eyes (strabismus), eye infections, edema of lids, excessive tearing, use of glasses or contact lenses, date of last optic examination


Ears—Earaches, discharge, evidence of hearing loss (ask about behaviors, such as need to repeat requests, loud speech, inattentive behavior), results of any previous auditory testing


Nose—Nosebleeds (epistaxis), constant or frequent runny or stuffy nose, nasal obstruction (difficulty breathing), alteration or loss of sense of smell


Mouth—Mouth breathing, gum bleeding, toothaches, toothbrushing, use of fluoride, difficulty with teething (symptoms), last visit to dentist (especially if temporary dentition is complete), response to dentist


Throat—Sore throats, difficulty swallowing, choking (especially when chewing food; may be from poor chewing habits), hoarseness or other voice irregularities


Neck—Pain, limitation of movement, stiffness, difficulty holding head straight (torticollis), thyroid enlargement, enlarged nodes or other masses


Chest—Breast enlargement, discharge, masses, enlarged axillary nodes (for adolescent girl, ask about breast self-examination)


Respiratory—Chronic cough, frequent colds (number per year), wheezing, shortness of breath at rest or on exertion, difficulty breathing, sputum production, infections (pneumonia, tuberculosis), date of last chest x-ray examination, skin reaction from tuberculin testing


Cardiovascular—Cyanosis or fatigue on exertion, history of heart murmur or rheumatic fever, anemia, date of last blood count, blood type, recent transfusion


Gastrointestinal (questions in regard to appetite, food tolerance, and elimination habits are asked elsewhere)—Nausea, vomiting (not associated with eating, may be indicative of brain tumor or increased intracranial pressure), jaundice or yellowing skin or sclera, belching, flatulence, recent change in bowel habits (blood in stools, change of color, diarrhea or constipation)


Genitourinary—Pain on urination, frequency, hesitancy, urgency, hematuria, nocturia, polyuria, unpleasant odor to urine, force of stream, discharge, change in size of scrotum, date of last urinalysis (for adolescent, sexually transmitted infection, type of treatment; for male adolescent, ask about testicular self-examination)


Gynecologic—Menarche, date of last menstrual period, regularity or problems with menstruation, vaginal discharge, pruritus, date and result of last Papanicolaou (Pap) smear (include obstetric history, as discussed under birth history, when applicable); if sexually active, type of contraception, sexually transmitted infection and type of treatment


Musculoskeletal—Weakness, clumsiness, lack of coordination, unusual movements, back or joint stiffness, muscle pains or cramps, abnormal gait, deformity, fractures, serious sprains, activity level


Neurologic—Seizures, tremors, dizziness, loss of memory, general affect, fears, nightmares, speech problems, any unusual habits


Endocrine—Intolerance to weather changes, excessive thirst or urination, excessive sweating, salty taste to skin, signs of early puberty








Begin the review of a specific system with a broad statement such as “How has your child's general health been?” or “Has your child had any problems with his eyes?” If the parent states that the child has had problems with some body function, pursue this with an encouraging statement such as “Tell me more about that.” If the parent denies any problems, query for specific symptoms (e.g., “No headaches, bumping into objects, or squinting?”). If the parent reconfirms the absence of such symptoms, record positive statements in the history, such as “Mother denies headaches, bumping into objects, or squinting.” In this way, anyone who reviews the health history is aware of exactly what symptoms were investigated.





















Nutritional Assessment



Dietary Intake





Knowledge of the child's dietary intake is an essential component of a nutritional assessment. However, it is also one of the most difficult factors to assess. Individuals' recall of food consumption, especially amounts eaten, is frequently unreliable. The food intake history of children and adolescents is prone to reporting error, mostly in the form of underreporting. People from different cultures may have difficulty adequately describing the types of food they eat. Despite these obstacles, a dietary evaluation is an important component of the child's assessment. Fig 4-4 illustrates Choose My Plate for Kids, which describes the five food groups forming the foundation for a healthy diet. Specific questions used to conduct a nutritional assessment are given in Box 4-8. Every nutritional assessment should begin with a dietary history. The exact questions used to elicit a dietary history vary with the child's age. In general, the younger the child, the more specific and detailed the history should be. The overview elicited from the dietary history can be helpful in evaluating food frequency records. The history is also concerned with financial and cultural factors that influence food selection and preparation (see Cultural Competence box).





Box 4-8


Dietary Reference Intakes for an Individual







Estimated average requirement (EAR)—Used to examine the possibility of inadequacy.


Recommended dietary allowance (RDA)—Dietary intake at or above this level usually has a low probability of inadequacy.


Adequate intake (AI)—Dietary intake at or above this level usually has a low probability of inadequacy.


Tolerable upper intake level (UL)—Dietary intake above this level usually places an individual at risk of adverse effects from excessive nutrient intake.








Dietary History







What are the family's usual mealtimes?


Do family members eat together or at separate times?


Who does the family grocery shopping and meal preparation?


How much money is spent to buy food each week?


How are most foods prepared—baked, broiled, fried, other?


How often does the family or your child eat out?




• What kinds of restaurants do you go to?


• What kinds of food does your child typically eat at restaurants?





Does your child eat breakfast regularly?


Where does your child eat lunch?


What are your child's favorite foods, beverages, and snacks?




• What are the average amounts eaten per day?


• What foods are artificially sweetened?


• What are your child's snacking habits?


• When are sweet foods usually eaten?


• What are your child's toothbrushing habits?





What special cultural practices are followed? What ethnic foods are eaten?


What foods and beverages does your child dislike?


How would you describe your child's usual appetite (hearty eater, picky eater)?


What are your child's feeding habits (breast, bottle, cup, spoon, eats by self, needs assistance, any special devices)?


Does your child take vitamins or other supplements? Do they contain iron or fluoride?


Does your child have any known or suspected food allergies? Is your child on a special diet?


Has your child lost or gained weight recently?


Are there any feeding problems (excessive fussiness, spitting up, colic, difficulty sucking or swallowing)? Are there any dental problems or appliances, such as braces, that affect eating?


What types of exercise does your child do regularly?


Is there a family history of cancer, diabetes, heart disease, high blood pressure, or obesity?











Additional Questions for Infants







What was the infant's birth weight? When did it double? Triple?


Was the infant premature?


Are you breastfeeding or have you breastfed your infant? For how long?


If you use a formula, what is the brand?




• How long has the infant been taking it?


• How many ounces does the infant drink a day?





Are you giving the infant cow's milk (whole, low fat, skim)?




• When did you start?


• How many ounces does the infant drink a day?





Do you give your infant extra fluids (water, juice)?


If the infant takes a bottle to bed at nap or nighttime, what is in the bottle?


At what age did the child start on cereal, vegetables, meat or other protein sources, fruit or juice, finger food, table food?


Do you make your own baby food or use commercial foods, such as infant cereal?


Does the infant take a vitamin or mineral supplement? If so, what type?


Has the infant had an allergic reaction to any food(s)? If so, list the foods and describe the reaction.


Does the infant spit up frequently; have unusually loose stools; or have hard, dry stools? If so, how often?


How often do you feed your infant?


How would you describe your infant's appetite?








Modified from Murphy SP, Poos MI: Dietary reference intakes: summary of applications in dietary assessment, Pub Health Nutr 5(6A):843-849, 2002.
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FIG. 4-4 Choose My Plate for Kids. (Available at www.choosemyplate.gov/kids (accessed February 18, 2014))
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Food Practices


Because cultural practices are prevalent in food preparation, consider carefully the kinds of questions that are asked and the judgments made during counseling. For example, some cultures, such as Hispanic, African-American, and Native American, include many vegetables, legumes, and starches in their diet that together provide sufficient essential amino acids, even though the actual amount of meat or dairy protein is low. (See Food Customs, Chapter 2.)





The most common and probably easiest method of assessing daily intake is the 24-hour recall. The child or parent recalls every item eaten in the past 24 hours and the approximate amounts. The 24-hour recall is most beneficial when it represents a typical day's intake. Some of the difficulties with a daily recall are the family's inability to remember exactly what was eaten and inaccurate estimation of portion size. To increase accuracy of reporting portion sizes, the use of food models and additional questions are recommended. In general, this method is most useful in providing qualitative information about the child's diet.


To improve the reliability of the daily recall, the family can complete a food diary by recording every food and liquid consumed for a certain number of days. A 3-day record consisting of 2 weekdays and 1 weekend day is representative for most people. Providing specific charts to record intake can improve compliance. The family should record items immediately after eating.








Clinical Examination of Nutrition


A significant amount of information regarding nutritional deficiencies comes from a clinical examination, especially from assessing the skin, hair, teeth, gums, lips, tongue, and eyes. Hair, skin, and mouth are vulnerable because of the rapid turnover of epithelial and mucosal tissue. Table 4-1 summarizes clinical signs of possible nutritional deficiency or excess. Few are diagnostic for a specific nutrient, and if suspicious signs are found, they must be confirmed with dietary and biochemical data. Generally, the clinical examination does not reveal children at risk for a deficiency or excess.




TABLE 4-1


CLINICAL ASSESSMENT OF NUTRITIONAL STATUS










	EVIDENCE OF ADEQUATE NUTRITION

	EVIDENCE OF DEFICIENT OR EXCESS NUTRITION

	DEFICIENCY OR EXCESS*











	General Growth






	Between 5th and 95th percentiles for height, weight, and head circumference

	<5th or >95th percentile for growth

	Protein, calories, fats, and other essential nutrients, especially vitamin A, pyridoxine, niacin, calcium, iodine, manganese, zinc






	Steady gain with expected growth spurts during infancy and adolescence

	Absence of or delayed growth spurts; poor weight gain

	 






	Sexual development appropriate for age

	Delayed sexual development

	Excess vitamins A, D






	Skin






	Smooth, slightly dry to touch
Elastic and firm
Absence of lesions
Color appropriate to genetic background

	Hardening and scaling

	Vitamin A






	Seborrheic dermatitis

	Excess niacin






	Dry, rough, petechiae

	Riboflavin






	Delayed wound healing

	Vitamin C






	Scaly dermatitis on exposed surfaces

	Riboflavin, vitamin C, zinc






	Wrinkled, flabby

	Niacin






	Crusted lesions around orifices, especially nares

	Protein, calories, zinc






	Pruritus

	Excess vitamin A, riboflavin, niacin






	Poor turgor

	Water, sodium






	Edema

	Protein, thiamine
Excess sodium






	Yellow tinge (jaundice)

	Vitamin B12
Excess vitamin A, niacin






	Depigmentation

	Protein, calories






	Pallor (anemia)

	Pyridoxine, folic acid, vitamins B12, C, E (in premature infants), iron
Excess vitamin C, zinc






	Paresthesia

	Excess riboflavin






	Hair






	Lustrous, silky, strong, elastic

	Stringy, friable, dull, dry, thin

	Protein, calories






	Alopecia

	Protein, calories, zinc






	Depigmentation

	Protein, calories, copper






	Raised areas around hair follicles

	Vitamin C






	Head






	Even molding, occipital prominence, symmetric facial features
Fused sutures after 18 months

	Softening of cranial bones, prominence of frontal bones, skull flat and depressed toward middle

	Vitamin D






	Delayed fusion of sutures

	Vitamin D






	Hard, tender lumps in occiput

	Excess vitamin A






	Headache

	Excess thiamine






	Neck






	Thyroid not visible, palpable in midline

	Thyroid enlarged, may be grossly visible

	Iodine






	Eyes






	Clear, bright

	Hardening and scaling of cornea and conjunctiva

	Vitamin A






	Good night vision

	Night blindness

	Vitamin A






	Conjunctiva—Pink, glossy

	Burning, itching, photophobia, cataracts, corneal vascularization

	Riboflavin






	Ears






	Tympanic membrane—Pliable

	Calcified (hearing loss)

	Excess vitamin D






	Nose






	Smooth, intact nasal angle

	Irritation and cracks at nasal angle

	Riboflavin
Excess vitamin A






	Mouth






	Lips—Smooth, moist, darker color than skin

	Fissures and inflammation at corners

	Riboflavin
Excess vitamin A






	Gums—Firm, coral pink, stippled

	Spongy, friable, swollen, bluish red or black, bleed easily

	Vitamin C






	
Mucous membranes—Bright pink, smooth, moist

	Stomatitis

	Niacin






	Tongue—Rough texture, no lesions, taste sensation

	Glossitis

	Niacin, riboflavin, folic acid






	Diminished taste sensation

	Zinc






	Teeth—Uniform white color, smooth, intact

	Brown mottling, pits, fissures

	Excess fluoride






	Defective enamel

	Vitamins A, C, D, calcium, phosphorus






	Caries

	Excess carbohydrates






	Chest

	 

	 






	In infants, shape almost circular

	Depressed lower portion of rib cage

	Vitamin D






	In children, lateral diameter increased in proportion to anteroposterior diameter

	Sharp protrusion of sternum

	Vitamin D






	Smooth costochondral junctions

	Enlarged costochondral junctions

	Vitamins C, D






	Breast development—Normal for age

	Delayed development

	See under General Growth; especially zinc






	Cardiovascular System






	Pulse and blood pressure (BP) within normal limits

	Palpitations

	Thiamine






	Rapid pulse

	Potassium
Excess thiamine






	Arrhythmias

	Magnesium, potassium
Excess niacin, potassium






	Increased BP

	Excess sodium






	Decreased BP

	Thiamine
Excess niacin






	Abdomen






	In young children, cylindric and prominent

	Distended, flabby, poor musculature

	Protein, calories






	Prominent, large

	Excess calories






	In older children, flat

	Potbelly, constipation

	Vitamin D






	Normal bowel habits

	Diarrhea

	Niacin
Excess vitamin C






	Constipation

	Excess calcium, potassium






	Musculoskeletal System






	Muscles—Firm, well-developed, equal strength bilaterally

	Flabby, weak, generalized wasting

	Protein, calories






	Weakness, pain, cramps

	Thiamine, sodium, chloride, potassium, phosphorus, magnesium
Excess thiamine






	Muscle twitching, tremors

	Magnesium






	Muscular paralysis

	Excess potassium






	Spine—Cervical and lumbar curves (double S curve)

	Kyphosis, lordosis, scoliosis

	Vitamin D






	Extremities—Symmetric; legs straight with minimum bowing

	Bowing of extremities, knock-knees

	Vitamin D, calcium, phosphorus






	Epiphyseal enlargement

	Vitamins A, D






	Bleeding into joints and muscles, joint swelling, pain

	Vitamin C






	Joints—Flexible, full range of motion, no pain or stiffness

	Thickening of cortex of long bones with pain and fragility, hard tender lumps in extremities

	Excess vitamin A






	Osteoporosis of long bones

	Calcium
Excess vitamin D






	Neurologic System






	Behavior—Alert, responsive, emotionally stable

	Listless, irritable, lethargic, apathetic (sometimes apprehensive, anxious, drowsy, mentally slow, confused)

	Thiamine, niacin, pyridoxine, vitamin C, potassium, magnesium, iron, protein, calories
Excess vitamins A, D, thiamine, folic acid, calcium






	Absence of tetany, convulsions

	Masklike facial expression, blurred speech, involuntary laughing

	Excess manganese






	Convulsions

	Thiamine, pyridoxine, vitamin D, calcium, magnesium
Excess phosphorus (in relation to calcium)






	Intact peripheral nervous system

	Peripheral nervous system toxicity (unsteady gait, numb feet and hands, fine motor clumsiness)

	Excess pyridoxine






	Intact reflexes

	Diminished or absent tendon reflexes

	Thiamine, vitamin E
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*Nutrients listed are deficient unless specified as excess.





Anthropometry, an essential parameter of nutritional status, is the measurement of height, weight, head circumference, proportions, skinfold thickness, and arm circumference in young children. Height and head circumference reflect past nutrition, whereas weight, skinfold thickness, and arm circumference reflect present nutritional status, especially of protein and fat reserves. Skinfold thickness is a measurement of the body's fat content because approximately half the body's total fat stores are directly beneath the skin. The upper arm muscle circumference is correlated with measurements of total muscle mass. Since muscle serves as the body's major protein reserve, this measurement is considered an index of the body's protein stores. Ideally, growth measurements are recorded over time, and comparisons are made regarding the velocity of growth based on previous and present values.




Numerous biochemical tests are available for assessing nutritional status and include analysis of plasma; blood cells; urine; and tissues from liver, bone, hair, and fingernails. Many of these tests are complicated and are not performed routinely. Common laboratory procedures for nutritional status include measurement of hemoglobin, hematocrit, transferrin, albumin, creatinine, and nitrogen.














Evaluation of Nutritional Assessment


After collecting the data needed for a thorough nutritional assessment, evaluate the findings to plan appropriate counseling. From the data, assess whether the child is malnourished, at risk for becoming malnourished, well nourished with adequate reserves, or overweight or obese.


Analyze the daily food diary for the variety and amounts of foods suggested in Choose My Plate for Kids (see Fig. 4-4). For example, if the list includes no vegetables, inquire about this rather than assuming that the child dislikes vegetables, since it is possible that none were served that day. Also, evaluate the information in terms of the family's ethnic practices and financial resources. Encouraging increased protein intake with additional meat is not always feasible for families on a limited budget and may conflict with food practices that use meat sparingly, such as in Asian meal preparation.





















General Approaches Toward Examining the Child



Sequence of the Examination





Ordinarily, the sequence for examining patients follows a head-to-toe direction. The main function of such a systematic approach is to provide a general guideline for assessment of each body area to avoid omitting segments of the examination. The standard recording of data also facilitates exchange of information among different professionals. The typical organization of a physical examination is in the chapter outline. In examining children, this orderly sequence is frequently altered to accommodate the child's developmental needs, although the examination is recorded following the head-to-toe model. Using developmental and chronologic age as the main criteria for assessing each body system accomplishes several goals:




• Minimizes stress and anxiety associated with assessment of various body parts


• Fosters a trusting nurse-child-parent relationship


• Allows for maximum preparation of the child


• Preserves the essential security of the parent-child relationship, especially with young children


• Maximizes the accuracy and reliability of assessment findings











Preparation of the Child


Although the physical examination consists of painless procedures, for some children the use of a tight arm cuff, probes in the ears and mouth, pressure on the abdomen, or a cold piece of metal to listen to the chest is stressful. Therefore, the nurse should use the same considerations discussed in Chapter 23 for preparing children for procedures. In addition to that discussion, general guidelines related to the examining process are given in the Nursing Care Guidelines box.
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Performing Pediatric Physical Examination







Perform the examination in an appropriate, nonthreatening area:




• Have room well lit and decorated with neutral colors.


• Have room temperature comfortably warm.


• Place all strange and potentially frightening equipment out of sight.


• Have some toys, dolls, stuffed animals, and games available for child.


• If possible, have rooms decorated and equipped for different-age children.


• Provide privacy, especially for school-age children and adolescents.


• Provide time for play and becoming acquainted.





Observe behaviors that signal child's readiness to cooperate:




• Talking to the nurse


• Making eye contact


• Accepting the offered equipment


• Allowing physical touching


• Choosing to sit on examining table rather than parent's lap





If signs of readiness are not observed, use the following techniques:




• Talk to parent while essentially “ignoring” child; gradually focus on child or a favorite object, such as a doll.


• Make complimentary remarks about child, such as appearance, dress, or a favorite object.


• Tell a funny story or play a simple magic trick.


• Have a nonthreatening “friend” available, such as a hand puppet to “talk” to child for the nurse (see Fig. 4-26, A).





If child refuses to cooperate, use the following techniques:




• Assess reason for uncooperative behavior; consider that a child who is unduly afraid may have had a traumatic experience.


• Try to involve child and parent in process.


• Avoid prolonged explanations about examining procedure.


• Use a firm, direct approach regarding expected behavior.


• Perform examination as quickly as possible.


• Have attendant gently restrain child.


• Minimize any disruptions or stimulation.


• Limit number of people in room.


• Use isolated room.


• Use quiet, calm, confident voice.





Begin examination in a nonthreatening manner for young children or children who are fearful:




• Use activities that can be presented as games, such as test for cranial nerves (see Table 4-11) or parts of developmental screening tests (p. 149).


• Use approaches such as Simon Says to encourage child to make a face, squeeze a hand, stand on one foot, and so on.


• Use paper-doll technique:




1. Lay child supine on an examining table or floor that is covered with a large sheet of paper.


2. Trace around child's body outline.


3. Use body outline to demonstrate what will be examined, such as drawing a heart and listening with stethoscope before performing activity on child.








If several children in the family will be examined, begin with most cooperative child to model desired behavior.


Involve child in examination process:




• Provide choices, such as sitting on table or in parent's lap.


• Allow child to handle or hold equipment.


• Encourage child to use equipment on a doll, family member, or examiner.


• Explain each step of the procedure in simple language.





Examine child in a comfortable and secure position:




• Sitting in parent's lap


• Sitting upright if in respiratory distress





Proceed to examine the body in an organized sequence (usually head to toe) with the following exceptions:




• Alter sequence to accommodate needs of different-age children (see Table 4-2).




TABLE 4-2


AGE-SPECIFIC APPROACHES TO PHYSICAL EXAMINATION DURING CHILDHOOD










	POSITION

	SEQUENCE

	PREPARATION










	Infant






	Before able to sit alone—Supine or prone, preferably in parent's lap; before 4-6 months, can place on examining table
After able to sit alone—Sitting in parent's lap whenever possible; if on table, place with parent in full view

	If quiet, auscultate heart, lungs, abdomen.
Record heart and respiratory rates.
Palpate and percuss same areas.
Proceed in usual head-to-toe direction.
Perform traumatic procedures last (eyes, ears, mouth [while crying]).
Elicit reflexes as body part is examined.
Elicit Moro reflex last.

	Completely undress if room temperature permits.
Leave diaper on male infant.
Gain cooperation with distraction, bright objects, rattles, talking.
Smile at infant; use soft, gentle voice.
Pacify with bottle of sugar water or feeding.
Enlist parent's aid for restraining to examine ears, mouth.
Avoid abrupt, jerky movements.






	Toddler






	Sitting or standing on or by parent
Prone or supine in parent's lap

	Inspect body area through play: “count fingers,” “tickle toes.”
Use minimum physical contact initially.
Introduce equipment slowly.
Auscultate, percuss, palpate whenever quiet.
Perform traumatic procedures last (same as for infant).

	Have parent remove outer clothing.
Remove underwear as body part is examined.
Allow to inspect equipment; demonstrating use of equipment is usually ineffective.
If uncooperative, perform procedures quickly.
Use restraint when appropriate; request parent's assistance.
Talk about examination if cooperative; use short phrases.
Praise for cooperative behavior.






	Preschool Child






	Prefer standing or sitting
Usually cooperative prone or supine
Prefer parent's closeness

	If cooperative, proceed in head-to-toe direction.
If uncooperative, proceed as with toddler.

	Request self-undressing.
Allow to wear underpants if shy.
Offer equipment for inspection; briefly demonstrate use.
Make up story about procedure (e.g., “I'm seeing how strong your muscles are” [blood pressure]).
Use paper-doll technique.
Give choices when possible.
Expect cooperation; use positive statements (e.g., “Open your mouth”).






	School-Age Child






	Prefer sitting
Cooperative in most positions
Younger child prefers parent's presence
Older child may prefer privacy

	Proceed in head-to-toe direction.
May examine genitalia last in older child.

	Respect need for privacy.
Request self-undressing.
Allow to wear underpants.
Give gown to wear.
Explain purpose of equipment and significance of procedure, such as otoscope to see eardrum, which is necessary for hearing.
Teach about body function and care.






	Adolescent






	Same as for school-age child
Offer option of parent's presence

	Same as older school-age child.
May examine genitalia last.

	Allow to undress in private.
Give gown.
Expose only area to be examined.
Respect need for privacy.
Explain findings during examination: “Your muscles are firm and strong.”
Matter-of-factly comment about sexual development: “Your breasts are developing as they should be.”
Emphasize normalcy of development.
Examine genitalia as any other body part; may leave to end.
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• Examine painful areas last.


• In emergency situation, examine vital functions (airway, breathing, and circulation) and injured area first.





Reassure child throughout the examination, especially about bodily concerns that arise during puberty.


Discuss findings with family at the end of the examination.


Praise child for cooperation during the examination; give a reward such as a small toy or sticker.








The physical examination should be as pleasant as possible, as well as educational. The paper-doll technique is a useful approach to teaching children about the body part that is being examined (Fig. 4-5). At the conclusion of the visit, the child can bring home the paper doll as a memento.
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FIG. 4-5 Using paper-doll technique to prepare child for physical examination.








Table 4-2 summarizes guidelines for positioning, preparing, and examining children at various ages. Because no child fits precisely into one age category, it may be necessary to vary the approach after a preliminary assessment of the child's developmental achievements and needs. Even with the best approach, many toddlers are uncooperative and inconsolable for much of the physical examination. However, some seem intrigued by the new surroundings and unusual equipment and respond more like preschoolers than toddlers. Likewise, some early preschoolers may require more of the “security measures” employed with younger children, such as continued parent-child contact, and less of the preparatory measures used with preschoolers, such as playing with the equipment before and during the actual examination (Fig. 4-6).
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FIG. 4-6 Preparing children for physical examination.


































Physical Examination


Although the approach to and sequence of the physical examination differ according to the child's age, the following discussion outlines the traditional model for physical assessment. The focus includes all pediatric age-groups; however, see Chapter 7 for a detailed discussion of a newborn assessment. Because the physical examination is a vital part of preventive pediatric care, Fig. 4-7 gives a schedule for periodic health visits.
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FIG. 4-7 Child preventive care timeline. STI, Sexually transmitted infection. (Adapted from American Academy of Pediatrics Committee on Practice and Ambulatory Medicine and Bright Futures Steering Committee: recommendations for preventive pediatric health care. Pediatrics 120(6):1376, 2007).














Growth Measurements


Measurement of physical growth in children is a key element in evaluating their health status. Physical growth parameters include weight, height (length), skinfold thickness, arm circumference, and head circumference. Values for these growth parameters are plotted on percentile charts, and the child's measurements in percentiles are compared with those of the general population.








Growth Charts


Growth charts use a series of percentile curves to demonstrate the distribution of body measurements in children. The Centers for Disease Control (CDC) recommend that the World Health Organization (WHO) growth standards be used to monitor growth for infants and children between the ages of 0 and 2. The CDC growth charts are used for children age 2 years and older (CDC, 2013).*




Children whose growth may be questionable include:




• Children whose height and weight percentiles are widely disparate (e.g., height in the 10th percentile and weight in the 90th percentile, especially with above-average skinfold thickness)


• Children who fail to follow the expected growth velocity in height and weight, especially during the rapid growth periods of infancy and adolescence


• Children who show a sudden increase (except during puberty), decrease, or no change in a previously steady growth pattern





Because growth is a continuous but uneven process, the most reliable evaluation lies in comparing growth measurements over time. It is important to remember that normal growth patterns vary among children the same age (Fig. 4-8).
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FIG. 4-8 These children of identical age (8 years) are markedly different in size. Child on left, of Asian descent, is at 5th percentile for height and weight. Child on right is above 95th percentile for height and weight. However, both children demonstrate normal growth patterns.














Breast- and Formula-Fed Infants


Since breastfeeding is the recommended standard for infant feeding, the WHO growth charts are used because they reflect growth patterns among children who were predominantly breastfed for at least 4 months and are still breastfeeding at 12 months.























Length*



The term length refers to measurements taken when children are supine (also referred to as recumbent length). Until children are 24 months old (or 36 months if using the chart for birth to 36 months), measure recumbent length using a length board (see Fig. 4-9 and the Translating Evidence into Practice box: Linear Growth Measurement of Children). Because of the normally flexed position during infancy, fully extend the body by (1) holding the head in midline, (2) grasping the knees together gently, and (3) pushing down on the knees until the legs are fully extended and flat against the table. When using a length board, place the head firmly at the top of the board and the heels of the feet firmly against the footboard. A tape measure should not be used to measure the length of infants and children (Foote, Brady, Burke, et al, 2009).
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FIG. 4-9 Measurement of height. A, Infant. B, Child. (From See How They Grow in LENGTH and See How They Grow in HEIGHT posters; Courtesy of Jan M Foote DNP, ARNP, CPNP.)











Translating Evidence Into Practice


Linear Growth Measurement of Children





Ask the Question





PICOT Question


In children, what are the best instruments and techniques to measure linear growth (length and height)?











Search for the Evidence





Search Strategies


Search selection criteria: English language, research-based and review articles and expert opinion from databases, anthropometric and endocrinology textbooks, contact with experts in the field, and informal discovery. Key terms: length, height, stature, infants, children, adolescents, measurement, instruments, length boards, stadiometers, calibration, techniques, accuracy, reliability, diurnal variation. Search exclusion criteria: other anthropometric measurements (e.g., weight, head circumference, segmental lengths), adults.








Databases Used


MEDLINE, CINAHL, COCHRANE, EMBASE, OCLC, ERIC, National Guideline Clearinghouse (AHRQ)











Critical Appraisal of the Evidence







An interdisciplinary team systematically and critically appraised the evidence to develop these clinical practice recommendations using an evidence-based practice rating scheme (US Preventive Services Task Force, 1996).


Measure recumbent length in children under 24-36 months of age and children who cannot stand alone (Foote, Brady, Burke, et al, 2009; 2011) (see Fig. 4-11).




• Use a length board with these components: flat, horizontal surface with stationary headboard and smoothly movable footboard, both at 90-degree angles to the horizontal surface, and attached ruler marked in millimeter increments. Tape measures should never be used.


• Cover length board with soft, thin cloth or paper.


• Remove all clothing and shoes. Remove or loosen diaper. Remove hair ornaments on crown of head.


• Two measurers are required to accomplish correct positioning; one measurer (assistant) can be a parent or other caregiver when procedures are explained and understood.


• Place child supine on length board. Never leave unattended.


• Assistant holds crown of head against headboard, compressing the hair.


• Position head in the Frankfort vertical plane (imaginary line from the lower border of the orbit through the highest point of the auditory meatus; the line is parallel to the headboard and perpendicular to the length board).


• Lead measurer positions the body on length board with one hand placed on both legs to fully extend the body.


• Ensure that head remains against headboard, shoulders and hips are not rotated, back is not arched, and legs are not bent. Reposition as necessary.


• Using the other hand, lead measurer moves footboard against heels of both feet with toes pointing upward.


• Read measurement to the last completed millimeter.


• Reposition the child and repeat procedure. Measure at least twice (ideally three times). Average the measurements for the final value. Record immediately.





Measure height in children 24-36 months of age and older who can stand well alone (Foote, Brady, Burke, et al, 2009; 2011) (see Fig. 4-11).




• Use a stadiometer with these components: vertical surface to stand against, footboard or firm surface to stand on, movable horizontal headboard at 90-degree angle to the vertical surface, and attached ruler marked in millimeter increments. Wall charts and flip-up horizontal bars (floppy-arm devices) mounted to weighing scales should never be used.


• Remove shoes and heavy outer clothing. Remove hair ornaments on crown of head.


• Stand child on flat surface with back against vertical surface of stadiometer.


• Weight is evenly distributed on both feet with heels together.


• Occiput, scapulae, buttocks, and heels are in contact with vertical surface.


• Encourage child to maintain fully erect position with positional lordosis minimized, knees fully extended, and heels flat. Reposition as necessary.


• Child continues normal breathing with shoulders relaxed and arms hanging down freely.


• Position head in the horizontal Frankfort plane (imaginary line from the lower border of the orbit through the highest point of the auditory meatus; the line is parallel to the headboard and perpendicular to the vertical surface).


• Move headboard down to crown of head, compressing the hair.


• Read measurement at eye level to the last completed millimeter to avoid a parallax error.


• Reposition the child and repeat procedure. Measure at least twice (ideally three times). Average the measurements for the final value. Record immediately.





Quality control measures (Foote, Brady, Burke, et al, 2009; 2011).




• Personnel who measure the growth of infants, children, and adolescents need proper education. Competency should be demonstrated. Refresher sessions should occur when a lack of standardization occurs.


• Length boards and stadiometers must be installed properly and calibrated at regular intervals (ideally daily, at least monthly, and every time they are moved) due to frequent inaccuracy and the variability between different instruments. Calibration can be performed by measuring a rod of known length and adjusting the instrument accordingly.


• All children should be measured at least twice (ideally three times) during each encounter. The measurements should agree within 0.5 cm (ideally 0.3 cm). Use the mean value. If the variation exceeds the limit of agreement, measure again and use the mean of the measures in closest agreement. If none of the measures are within the limit of agreement, then (1) have another measurer assist, (2) check technique, and (3) consider another education session.


• Children between 24 and 36 months of age may have length and/or height measured. Standing height is greater than recumbent length due to gravity and compression of the spine. Plot length measurements on a length curve and height measurements on a height curve to avoid misinterpreting the growth pattern.





Special considerations (Foote, Brady, Burke, et al, 2009; Lohman, Roche, and Martorell, 1988).




• Some children, such as those who are obese, may not be able to place their occiput, scapulae, buttocks, and heels all in one vertical plane while maintaining their balance, so use at least two of the four contact points.


• If a child has a leg length discrepancy, place a block or wedge of suitable height under the shortest leg until the pelvis is level and both knees are fully extended before measuring height. To measure length, keep the legs together and measure to the heel of the longest leg.


• Children with special health care needs may have alternative measurements taken, such as arm span, crown-rump length, sitting height, knee height, or other segmental lengths. In general, when recumbent length is measured in a child with spasticity or contractures, measure the side of the body that is unaffected or less affected.


• Always document the presence of any condition that may interfere with accurate and reliable linear growth measurement.














Apply the Evidence: Nursing Implications


Growth is well established as an important and sensitive indicator of health in children. Abnormal growth is a common consequence of many conditions; therefore, its measurement can be a useful warning of possible pathology. In a study of 55 primary care practices within eight geographic areas in the United States, only 30% of children were measured accurately due to faulty instruments and casual techniques; an educational intervention increased measurement accuracy to 70% (Lipman, Hench, Benyi, et al, 2004). Measurement error influences growth assessment and can result in delayed evaluation and treatment of some children, as well as apparent growth deviation in others who are actually growing normally (Foote, Brady, Burke, et al, 2011). There is good evidence with strong recommendations for using length boards and stadiometers, the described measurement techniques, and the quality control measures. There is fair evidence to recommend procedures for children with special needs (Foote, Brady, Burke, et al, 2009; Lohman, Roche, and Martorell, 1988).








Quality and Safety Competencies: Evidence-Based Practice*





Knowledge







• Differentiate clinical opinion from research and evidence-based summaries.


• Describe the appropriate instruments and techniques to obtain accurate and reliable linear growth measurements of children.











Skills







• Base individualized care plan on patient values, clinical expertise, and evidence.


• Integrate evidence into practice by using the instruments and techniques for linear growth measurement in clinical care.











Attitudes







• Value the concept of evidence-based practice (EBP) as integral to determining best clinical practice.


• Appreciate strengths and weakness of evidence for measuring the linear growth of children.





Jan M. Foote DNP, ARNP, CPNP
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Height


The term height (or stature) refers to the measurement taken when a child is standing upright. Wall charts and flip-up horizontal bars (floopy-arm devices) mounted to weighing scales should not be used to measure the height of children (Foote, Brady, Burke, et al, 2009). These devices are not steady and do not maintain a right angle to the vertical ruler, preventing an accurate and reliable height (Foote, Brady, Burke, et al, 2009). Measure height by having the child, with shoes removed, stand as tall and straight as possible, with the head in midline and the line of vision parallel to the ceiling and floor. Be certain the child's back is to the wall or other vertical flat surface, with the heels, buttocks, and back of the shoulders touching the wall and the medial malleoli touching if possible (Fig. 4-9). Check for and correct bending of the knees, slumping of the shoulders, or raising of the heels.





Nursing Tip


Normally, height is less if measured in the afternoon than in the morning. The time of day should be recorded when measurements are taken (Foote, Brady, Burke, et al, 2009). For children in whom there are concerns about growth, serial measurements should be taken at the same time of day to establish an accurate growth velocity.





For the most accurate measurement, use a wall-mounted unit (stadiometer; see Fig. 4-9). The movable measuring rod of platform scales is accurate only if it remains parallel to the floor and rests securely on the topmost part of the head. To improvise a flat surface for measuring length, attach a paper or metal tape or yardstick to the wall, position the child adjacent to the tape, and place a three-dimensional object, such as a thick book or box, on top of the head. Rest the side of the object firmly against the wall to form a right angle. Measure length or stature to the nearest 1 mm or [image: image] inch.














Weight


Weight is measured with an appropriately sized balance beam scale, which measures weight to the nearest 10 g (0.35 oz) for infants and 100 g (0.22 lb) for children. Before weighing the child, balance the scale by setting it at 0 and noting if the balance registers exactly in the middle of the mark. If the end of the balance beam rises to the top or bottom of the mark, more or less weight, respectively, is needed. Some scales are designed to self-correct, but others need to be recalibrated by the manufacturer. Scales vary in their accuracy; infant scales tend to be more accurate than adult platform scales, and newer scales tend to be more accurate than older ones, especially at the upper levels of weight measurement. When precise measurements are necessary, two nurses should take the weight independently; if there is a discrepancy, take a third reading.


Take measurements in a comfortably warm room. When birth–to–36 months growth charts are used, children should be weighed nude. Older children are usually weighed while wearing their underpants or a light gown. However, always respect the privacy of all children. If the child must be weighed wearing some article of clothing or some type of special device, such as a prosthesis or an armboard for an intravenous device, note this when recording the weight. Children who are measured for recumbent length are usually weighed on an infant platform scale and placed in a lying or sitting position. When weighing a child, place your hand lightly above the infant to prevent him or her from accidentally falling off the scale (Fig. 4-10, A) or stand close to the toddler, ready to prevent a fall (Fig. 4-10, B). For maximum asepsis, cover the scale with a clean sheet of paper between each child's measurement.




[image: image]


FIG. 4-10 A, Infant on scale. B, Toddler on scale. Note presence of nurse to prevent falls. (B, Courtesy Paul Vincent Kuntz, Texas Children's Hospital, Houston.)








Nurses need to become familiar with determining BMI, which only requires information about the child's weight and height.* With the increasing number of overweight children in the United States, the BMI charts are a critical component of children's physical assessment.


*BMI=[Weight in pounds÷(Height in inches × Height in inches)]×703.




[image: image]








[image: image] Nursing Alert


BMI-for-age may be used to identify children and adolescents at the upper end of the distribution who are either overweight (≥95th percentile) or at risk for being overweight (≥85th and <95th percentile).

















Skinfold Thickness and Arm Circumference


Measures of relative weight and stature cannot distinguish between adipose (fat) tissue and muscle. One convenient measure of body fat is skinfold thickness, which is increasingly recommended as a routine measurement. Measure skinfold thickness with special calipers, such as the Lange calipers. The most common sites for measuring skinfold thickness are the triceps (most practical for routine clinical use), subscapula, suprailiac, abdomen, and upper thigh. For greatest reliability, follow the exact procedure for measurement, and record the average of at least two measurements of one site.


Arm circumference is an indirect measure of muscle mass. Measurement of arm circumference follows the same procedure as for skinfold thickness, except the midpoint is measured with a paper or steel tape. Place the tape vertically along the posterior aspect of the upper arm to the acromial process and to the olecranon process; half the measured length is the midpoint.














Head Circumference


Measure head circumference in children up to 36 months of age and in any child whose head size is questionable. Measure the head at its greatest circumference, usually slightly above the eyebrows and pinna of the ears and around the occipital prominence at the back of the skull (Fig. 4-11). Because head shape can affect the location of the maximum circumference, more than one measurement at points above the eyebrows are necessary to obtain the most accurate measure. Use a paper or metal tape, since a cloth tape can stretch and give a falsely small measurement. For greatest accuracy, use devices marked with tenths of a centimeter, since the percentile charts have only 0.5-cm increments.




[image: image]


FIG. 4-11 Measurement of head, chest, and abdominal circumference and crown-to-heel (recumbent) length. (From Price DL: Pediatric nursing: an introductory text, ed 10, St. Louis, 2007, Saunders.)








Plot the head size on the appropriate growth chart under head circumference. Generally, head and chest circumferences are equal at about 1 to 2 years of age. During childhood, chest circumference exceeds head size by about 5 to 7 cm (2 to 2.75 inches). (For newborns see Physical Assessment, Chapter 7.)




















Physiologic Measurements


Physiologic measurements, key elements in evaluating physical status of vital functions, include temperature, pulse, respiration, and blood pressure. Compare each physiologic recording with normal values for that age-group (see inside back cover). In addition, compare the values taken on preceding health visits with present recordings. For example, a falsely elevated blood pressure reading may not indicate hypertension if previous recent readings have been within normal limits. The isolated recording may indicate some stressful event in the child's life.


As in most procedures carried out with children, treat older children and adolescents much the same as adults. However, give special consideration to preschool children (see Atraumatic Care box). For best results in taking vital signs of infants, count respirations first (before the infant is disturbed), take the pulse next, and measure temperature last. If vital signs cannot be taken without disturbing the child, record the child's behavior (e.g., crying) along with the measurement.





Atraumatic Care


Reducing Young Children's Fears


Young children, especially preschoolers, fear intrusive procedures because of their poorly defined body boundaries. Therefore, avoid invasive procedures, such as measuring rectal temperature, whenever possible. Also, avoid using the word “take” when measuring vital signs, since young children interpret words literally and may think that their temperature or other function will be taken away. Instead, say, “I want to know how warm you are.”











Temperature


Temperature is the measure of heat content within an individual's body. The core temperature most closely reflects the temperature of the blood flow through the carotid arteries to the hypothalamus. Core temperature is relatively constant despite wide fluctuations in the external environment. When a child's temperature is altered, receptors in the skin, spinal cord, and brain respond in an attempt to achieve normothermia, a normal temperature state. In pediatrics, there is a lack of consensus regarding what temperature constitutes normothermia for every child. For rectal temperatures in children, a value of 37° to 37.5° C (98.6° to 99.5° F) is an acceptable range, where heat loss and heat production are balanced. For neonates, a core body temperature between 36.5° and 37.6° C (97.7° and 99.7° F) is a desirable range. In the neonate, obtain temperature measurements for monitoring adequacy of thermoregulation, not fever; therefore, temperature measurements in each infant should be carefully considered in the context of the purpose and the environment.


The nurse can measure temperature in healthy children at several body sites via oral, rectal, axillary, ear canal, tympanic membrane, temporal artery, or skin route. For the ill child, other sites for temperature measurement have been investigated. The pulmonary artery is the closest to the hypothalamus and best reflects the core temperature (Batra, Faridi, and Saha, 2012). Other sites used are the distal esophagus, urinary bladder, and nasopharynx. All these methods are invasive and difficult to use in clinical practice. Among the noninvasive methods, rectal thermometry is considered to be the closest to core temperature, but it has some drawbacks. With the current evidence available, tympanic artery thermometry for children older than 2 years of age and temporal artery thermometry in all age groups are taking precedence over other methods (Batra and Goyal, 2013; Batra, Faridi, and Saha, 2012). One of the most important influences on the accuracy of temperature is improper temperature-taking technique. Detailed discussions of temperature-taking methods and visual examples of proper techniques are given in Table 4-3. For a critical review of the evidence on temperature-taking methods, see the Translating Evidence into Practice box.




TABLE 4-3


TEMPERATURE MEASUREMENT LOCATIONS FOR INFANTS AND CHILDREN










	TEMPERATURE SITE

	 










	Oral

	 






	Place tip under tongue in right or left posterior sublingual pocket, not in front of tongue. Have child keep mouth closed, without biting on thermometer.
Pacifier thermometers measure intraoral or supralingual temperature and are available but lack support in the literature.
Several factors affect mouth temperature: eating and mastication, hot or cold beverages, open-mouth breathing, ambient temperature.

	



[image: image]












	Axillary

	 






	Place tip under arm in center of axilla and keep close to skin, not clothing. Hold child's arm firmly against side. Temperature may be affected by poor peripheral perfusion (results in lower value), clothing or swaddling, use of radiant warmer, or amount of brown fat in cold-stressed neonate (results in higher value).
Advantage—Avoids intrusive procedure and eliminates risk of rectal perforation.

	



[image: image]












	Ear Based (Aural)

	 






	Insert small infrared probe deeply into canal to allow sensor to obtain measurement. Size of probe (most are 8 mm) may influence accuracy of result. In young children this may be a problem because of small diameter of canal. Proper placement of ear is controversial related to whether the pinna should be pulled in manner similar to that used during otoscopy (see p. 131).

	



[image: image]












	Rectal

	 






	Place well-lubricated tip at maximum 2.5 cm (1 inch) into rectum for children and 1.5 cm (0.6 inch) for infants; securely hold thermometer close to anus.
Child may be placed in side-lying, supine, or prone position (i.e., supine with knees flexed toward abdomen); cover penis, since procedure may stimulate urination. A small child may be placed prone across parent's lap.

	



[image: image]












	Temporal Artery

	 






	An infrared sensor probe scans across forehead, capturing heat from arterial blood flow. Temporal artery is only artery close enough to skin's surface to provide access for accurate temperature measurement.
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Data from Martin SA, Kline AM: Can there be a standard for temperature measurement in the pediatric intensive care unit? AACN Clin Issues 15(2):254-266, 2004; and Falzon A, Grech V, Caruana B, et al: How reliable is axillary temperature measurement? Acta Paediatr 92(3):309-313, 2003. Oral, axillary, rectal, and temporal artery images courtesy Paul Vincent Kuntz, Texas Children's Hospital, Houston.








Translating Evidence Into Practice


Temperature Measurement in Pediatrics





Ask the Question


In infants and children, what is the most accurate method for measuring temperature in febrile children?








Search for the Evidence





Search Strategies


Clinical research studies related to this issue were identified by searching for English publications within past 15 years for infant and child populations; comparisons to gold standard: rectal thermometry.








Databases Used


PubMed, Cochrane Collaboration, MD Consult, Joanna Briggs Institute, National Guideline Clearinghouse (AHRQ), TRIP Database Plus, PedsCCM, BestBETs











Critically Analyze the Evidence







Rectal temperature—Rectal measurement remains the clinical gold standard for the precise diagnosis of fever in infants and children compared to other methods (Fortuna, Carney, Macy, et al, 2010; Holzhauer, Reith, Sawin, et al, 2009). However, this procedure is more invasive and is contraindicated for infants less than 1 month old due to risk of rectal perforation (Batra, Faridi, and Saha, 2012). Children with recent rectal surgery, diarrhea, or anorectal lesions, or who are receiving chemotherapy (cancer treatment usually affects mucosa and causes neutropenia) should not undergo rectal thermometry.


Oral temperature (OT)—OT indicates rapid changes in core body temperature, but accuracy may be an issue when compared with the rectal site (Batra, Faridi, and Saha, 2012). OTs are considered the standard for temperature measurement (Gilbert, Barton, and Counsell, 2002), but they are contraindicated in children who have an altered level of consciousness, are receiving oxygen, are mouth breathing, are experiencing mucositis, had recent oral surgery or trauma, or are under 5 years of age (El-Radhi and Barry, 2006). Limitations of OTs include the effects of ambient room temperature and recent oral intake (Martin and Kline, 2004).


Axillary temperature—There is inconsistent and insensitive axillary temperature measurements in infants and children over 1 month old (Stine, Flook, and Vincze, 2012; Falzon, Grech, Caruana, et al, 2003; Jean-Mary, Dicanzio, Shaw, et al, 2002). A systematic review of 20 studies concluded that axillary thermometers showed wide variation in findings and are not a good method for accurate temperature assessment (Craig, Lancaster, Williamson, et al, 2005). In neonates with fever, the axillary temperature should not be used interchangeably with rectal measurement (Muller, van Berkel, and de Beaufort, 2008). It can be used as a screening tool for fever in young infants (Batra, Faridi, and Saha, 2012).


Ear (aural) temperature—This is not a precise measurement of body temperature. A metaanalysis of 101 studies comparing tympanic membrane temperatures with rectal temperatures in children concluded that the tympanic method demonstrated a wide range of variability, limiting its application in a pediatric setting (Craig, Lancaster, Taylor, et al, 2002). Other published reviews continue to find poor sensitivity using infrared ear thermometry (Devrim, Ates, Ceyhan, et al, 2007; Dodd, Lancaster, Craig, et al, 2006). Diagnosis of fever without a focus should not be made based on tympanic thermometry, since it is not an accurate measure of core temperature (Batra, Faridi, and Saha, 2012; Devrim, Ates, Ceyhan, et al, 2007; Dodd, Lancaster, Craig, et al, 2006).


Temporal artery temperature (TAT)—TAT is not predictable for fever in young children but can be used as a screening tool for detecting fever less than 38° C (100.4° F) in children 3 months to 4 years of age (Al-Mukhaizeem, Allen, Komar, et al, 2004; Callanan, 2003; Fortuna, Carney, Macy, et al, 2010; Hebbar, Fortenberry, Rogers, et al, 2005; Hoffman, Etwaru, Dreisinger, et al, 2013; Holzhauer, Reith, Sawin, et al, 2009; Schuh, Komar, Stephens, et al, 2004; Siberry, Diener-West, Schappell, et al, 2002; Titus, Hulsey, Heckman, et al, 2009). However, a study by Batra and Goyal (2013) found that temporal artery temperature correlated better with rectal temperature than axillary and tympanic measures in a group of 50 febrile and 50 afebrile children between the ages of 2 and 12 years.











Apply the Evidence: Nursing Implications







• No single site used for temperature assessment provides unequivocal estimates of core body temperature.


• Studies show that the axillary and tympanic measures demonstrate poor agreement when these modes are compared with more accurate core temperature methods. The differences are more evident as temperature increases, regardless of age.


• TAT is not predictable for fever and should be only used as a screening tool in young children.


• When an accurate method for obtaining a correct reflection of core temperature is needed, the rectal temperature is recommended in younger children and the oral route in older children.


• For infants less than 1 month of age axillary temperatures are recommended for screening.











Quality and Safety Competencies: Evidence-Based Practice*





Knowledge







• Differentiate clinical opinion from research and evidence-based summaries.


• Demonstrate understanding of thermometry selection based on the developmental age of the child.











Skills







• Base individualized care plan on patient values, clinical expertise, and evidence.


• Integrate evidence into practice by using the correct type of thermometry to screen for fever compared to measures used for accurate determination of the degree of fever.











Attitudes







• Value the concept of EBP as integral to determining best clinical practice.


• Recognize strengths and weakness of evidence for the most accurate method for measuring fever in infants and children.
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*Based on Quality and Safety Education for Nurses at www.qsen.org.





The most frequently used temperature measurement devices in infants and children include:




• Electronic intermittent thermometers—Measure the patient's temperature at oral, rectal, and axillary sites and are used as primary diagnostic indicators


• Infrared thermometers—Measure the patient's temperature by collecting emitted thermal radiation from a particular site (e.g., ear canal)


• Electronic continuous thermometers—Measure the patient's temperature during the administration of general anesthesia, treatment of hypothermia or hyperthermia, and other situations that require continuous monitoring








[image: image] Nursing Alert


The belief that core temperature can be estimated by adding 1° C to the temperature taken in the axilla is incorrect. Do not add a degree to the finding obtained by taking a temperature by the axillary route.

















Pulse


A satisfactory pulse can be taken radially in children older than 2 years of age. However, in infants and young children, the apical impulse (heard through a stethoscope held to the chest at the apex of the heart) is more reliable (see Fig. 4-33 for location of pulses, p. 138). Count the pulse for 1 full minute in infants and young children because of possible irregularities in rhythm. However, when frequent apical rates are necessary, use shorter counting times (e.g., 15- or 30-second intervals). For greater accuracy, measure the apical rate while the child is asleep; record the child's behavior along with the rate. Grade pulses according to the criteria in Table 4-4. Compare radial and femoral pulses at least once during infancy to detect the presence of circulatory impairment, such as coarctation of the aorta. (See inside back cover for normal rates for pediatric age-groups.)




TABLE 4-4


GRADING OF PULSES








	GRADE

	DESCRIPTION










	0

	Not palpable






	+1

	Difficult to palpate, thready, weak, easily obliterated with pressure






	+2

	Difficult to palpate, may be obliterated with pressure






	+3

	Easy to palpate, not easily obliterated with pressure (normal)






	+4

	Strong, bounding, not obliterated with pressure
























Respiration


Count the respiratory rate in children in the same manner as for the adult patient. However, in infants, observe abdominal movements, since respirations are primarily diaphragmatic. Because the movements are irregular, count them for 1 full minute for accuracy (see also p. 136). (See inside back cover for normal respiratory rates in children.)














Blood Pressure


Blood pressure (BP) should be measured annually in children 3 years of age through adolescence and in children with symptoms of hypertension, children in emergency departments and intensive care units, and high-risk infants (National High Blood Pressure Education Program Working Group on High Blood Pressure in Children and Adolescents, 2005). Auscultation remains the recommended method of BP measurement in children, under most circumstances. Use of the automated devices is preferred for BP measurement in newborns and young infants, in whom auscultation is difficult, and in the intensive care setting where frequent BP measurement is needed.




Oscillometric devices measure mean arterial BP and then calculate systolic and diastolic values. The algorithms used by companies are proprietary and differ from company to company and device to device. These devices can yield results that vary widely when one is compared with another, and they do not always closely match BP values obtained by auscultation. An elevated BP reading obtained with an oscillometric device should be repeated using auscultation.


BP readings using oscillometry, such as Dinamap, are generally higher (10 mm Hg higher) than measurements using auscultation (Park, Menard, and Schoolfield, 2005). Differences between Dinamap and auscultatory readings prevent the interchange of the readings by the two methods.








Selection of Cuff


No matter what type of noninvasive technique is used, the most important factor in accurately measuring BP is the use of an appropriately sized cuff (cuff size refers only to the inner inflatable bladder, not the cloth covering). A technique to establish an appropriate cuff size is to choose a cuff with a bladder width that is approximately 40% of the arm circumference midway between the olecranon and the acromion (see Research Focus box). This will usually be a cuff bladder that covers 80% to 100% of the circumference of the arm (Fig. 4-12). Cuffs that are either too narrow or too wide affect the accuracy of BP measurements. If the cuff size is too small, the reading on the device is falsely high. If the cuff size is too large, the reading is falsely low.




[image: image]


FIG. 4-12 Determination of proper cuff size. A, Cuff bladder width should be approximately 40% of circumference of arm measured at a point midway between olecranon and acromion. B, Cuff bladder length should cover 80% to 100% of circumference of arm. C, Blood pressure should be measured with cubital fossa at heart level. Arm should be supported. Stethoscope bell is placed over brachial artery pulse, proximal and medial to cubital fossa and below bottom edge of cuff. (From National Institutes of Health, National Heart, Lung, and Blood Institute: Update on the Task Force Report [1987] on high blood pressure in children and adolescents: a working group report from the National High Blood Pressure Education Program, NIH Pub No 96-3790, Bethesda, Md, September 1996, The Institutes.)











[image: image] Research Focus Box


Selection of a Blood Pressure Cuff


Researchers have found that selection of a cuff with a bladder width equal to 40% of the upper arm circumference most accurately reflects directly measured radial arterial pressure (Clark, Kieh-Lai, Sarnaik, et al, 2002).





Using limb circumference for selecting cuff width more accurately reflects direct arterial BP than using limb length, since this method takes into account variations in arm thickness and the amount of pressure required to compress the artery. For measurement on sites other than the upper arms, use the limb circumference, although the shape of the limb (e.g., conical shape of the thigh) may prevent appropriate placement of the cuff and inaccurately reflect intraarterial BP (Table 4-5).




TABLE 4-5


RECOMMENDED DIMENSIONS FOR BLOOD PRESSURE CUFF BLADDERS










	AGE

	WIDTH (cm)

	LENGTH (cm)

	MAXIMUM ARM CIRCUMFERENCE (cm)*











	Newborn

	4

	8

	10






	Infant

	6

	12

	15






	Child

	9

	18

	22






	Small adult

	10

	24

	26






	Adult

	13

	30

	34






	Large adult

	16

	38

	44






	Thigh

	20

	42

	52














[image: image]





*Calculated so that largest arm would still allow bladder to encircle arm by at least 80%.


From Pickering TG, Hall JE, Appel LJ, Falkner BE, et al: Recommendations for blood pressure measurement in humans and experimental animals: Part 1: blood pressure measurement in humans: a statement for professionals from the Subcommittee of Professional and Public Education of the American Heart Association Council on High Blood Pressure Research, Hypertension. 2005 Jan;45(1):142-161.





When using a site other than the arm, BP measurements using noninvasive techniques may differ. Generally, systolic pressure in the lower extremities (thigh or calf) is greater than pressure in the upper extremities, and systolic BP in the calf is higher than that in the thigh (Schell, Briening, Lebet, et al, 2011) (Fig. 4-13).




[image: image]


FIG. 4-13 Sites for measuring blood pressure. A, Upper arm. B, Lower arm or forearm. C, Thigh. D, Calf or ankle.











[image: image] Nursing Alert


When taking BP, use an appropriately sized cuff. When the correct size is not available, use an oversized cuff rather than an undersized one, or use another site that more appropriately fits the cuff size. Do not choose a cuff based on the name of the cuff (e.g., an “infant” cuff may be too small for some infants).








[image: image] Nursing Alert


Compare BP in the upper and lower extremities to detect abnormalities, such as coarctation of the aorta, in which the lower-extremity pressure is less than the upper-extremity pressure.

















Measurement and Interpretation


Measuring and interpreting BP in infants and children requires attention to correct procedure because (1) limb sizes vary and cuff selection must accommodate the circumference; (2) excessive pressure on the antecubital fossa affects the Korotkoff sounds; (3) children easily become anxious, which can elevate BP; and (4) BP values change with age and growth. In children and adolescents, determine the normal range of BP by body size and age. BP standards that are based on gender, age, and height provide a more precise classification of BP according to body size. This approach avoids misclassifying children who are very tall or very short. The revised BP tables now include the 50th, 90th, 95th, and 99th percentiles (with standard deviations) by gender, age, and height (see inside back cover).


To use the tables in a clinical setting, determine the height percentile by using the newly revised Centers for Disease Control and Prevention growth charts (www.cdc.gov/growthcharts). The child's measured systolic BP and diastolic BP are compared with the numbers provided in the table (boys or girls) according to the child's age and height percentile. The child is normotensive if the BP is below the 90th percentile. If the BP is at or above the 90th percentile, repeat the BP measurement at that visit to verify an elevated BP. BP measurements between the 90th and 95th percentiles indicate prehypertension and necessitate reassessment and consideration of other risk factors. In addition, if an adolescent's BP is more than 120/80 mm Hg, consider the patient prehypertensive even if this value is below the 90th percentile. This BP level typically occurs for systolic BP at 12 years old and for diastolic BP at 16 years old. If the child's BP (systolic or diastolic) is at or above the 95th percentile, the child may be hypertensive, and the measurement must be repeated on at least two occasions to confirm diagnosis (National High Blood Pressure Education Program Working Group on High Blood Pressure in Children and Adolescents, 2005) (see Nursing Care Guidelines box).





Applying Evidence to Practice


Using the Blood Pressure Tables







1. Use the standard height charts to determine the height percentile.


2. Measure and record the child's systolic blood pressure (SBP) and diastolic blood pressure (DBP).


3. Use the correct gender table for SBP and DBP.


4. Find the child's age on the left side of the table. Follow the age row horizontally across the table to the intersection of the line for the height percentile (vertical column).


5. There, find the 50th, 90th, 95th, and 99th percentiles for SBP in the left columns and for DBP in the right columns.




• BP less than 90th percentile is normal.


• BP between the 90th and 95th percentiles is prehypertension. In adolescents, BP of 120/80 mm Hg or greater is prehypertension, even if this figure is less than the 90th percentile.


• BP over the 95th percentile may be hypertension.





6. If the BP is over the 90th percentile, the BP should be repeated twice at the same office visit, and an average SBP and DBP should be used.


7. If the BP is over the 95th percentile, BP should be staged. If BP is stage 1 (95th to 99th percentile plus 5 mm Hg), BP measurements should be repeated on two more occasions. If hypertension is confirmed, evaluation should proceed. If BP is stage 2 (>99th percentile plus 5 mm Hg), prompt referral should be made for evaluation and therapy. If the patient is symptomatic, immediate referral and treatment are indicated.





From National High Blood Pressure Education Program Working Group on High Blood Pressure in Children and Adolescents: The fourth report on the diagnosis, evaluation, and treatment of high blood pressure in children and adolescents, Pediatrics 114(2 Suppl 4th Rep):555-576, 2004.

















Orthostatic Hypotension


Orthostatic hypotension (OH), also called postural hypotension or orthostatic intolerance, often manifests as syncope (fainting), vertigo (dizziness), or lightheadedness and is caused by decreased blood flow to the brain (cerebral hypoperfusion). Normally blood flow to the brain is maintained at a constant level by a number of compensating mechanisms that regulate systemic BP. When one assumes a sitting or standing position from a supine or recumbent position, peripheral capillary vasoconstriction occurs, and blood that was pooling in the lower vasculature is returned to the heart for redistribution to the head and remainder of the body. When this mechanism fails or is slow to respond, the person may experience vertigo or syncope. One of the most common causes of OH is hypovolemia, which may be induced by medications such as diuretics, vasodilator medications, and prolonged immobility or bed rest. Other causes of OH include dehydration, diarrhea, emesis, fluid loss from sweating and exertion, alcohol intake, dysrhythmias, diabetes mellitus, sepsis, and hemorrhage.


BP measurements taken with the child first supine and then standing (at least 2 minutes in each position) may demonstrate variability and assist in the diagnosis of OH. The child with a sustained drop in systolic pressure of more than 20 mm Hg or in diastolic pressure of more than 10 mm Hg after standing for 2 minutes without an increase in heart rate of more than 15 beats/min most likely has an autonomic deficit. Nonneurogenic causes of OH have a compensatory increase in pulse of more than 15 beats/min, as well as a drop in BP, as noted previously. For the child or adolescent with vertigo, lightheadedness, nausea, syncope, diaphoresis, and pallor, it is important to monitor BP and heart rate to determine the original cause. BP is an important diagnostic measurement in children and adolescents and must be a part of the routine monitoring of vital signs.
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Published norms for BP, such as those on the inside back cover, are valid only if you use the same method of measurement (auscultation and cuff size determination) in clinical practice.





























General Appearance


The child's general appearance is a cumulative, subjective impression of the child's physical appearance, state of nutrition, behavior, personality, interactions with parents and nurse (also siblings if present), posture, development, and speech. Although the nurse records general appearance at the beginning of the physical examination, it encompasses all the observations of the child during the interview and physical assessment.


Note the facies, the child's facial expression and appearance. For example, the facies may give clues to children who are in pain; have difficulty breathing; feel frightened, discontented, or unhappy; are mentally delayed; or are acutely ill.


Observe the posture, position, and types of body movement. The child with hearing or vision loss may characteristically tilt the head in an awkward position to hear or see better. The child in pain may favor a body part. The child with low self-esteem or a feeling of rejection may assume a slumped, careless, and apathetic pose. Likewise, a child with confidence, a feeling of self-worth, and a sense of security usually demonstrates a tall, straight, well-balanced posture. While observing such body language, do not interpret too freely but rather record objectively.


Note the child's hygiene in terms of cleanliness; unusual body odor; the condition of the hair, neck, nails, teeth, and feet; and the condition of the clothing. Such observations are excellent clues to possible instances of neglect, inadequate financial resources, housing difficulties (e.g., no running water), or lack of knowledge concerning children's needs.


Behavior includes the child's personality, activity level, reaction to stress, requests, frustration, interactions with others (primarily the parent and nurse), degree of alertness, and response to stimuli. Some mental questions that serve as reminders for observing behavior include: What is the child's overall personality? Does the child have a long attention span, or is he or she easily distracted? Can the child follow two or three commands in succession without the need for repetition? What is the youngster's response to delayed gratification or frustration? Does the child use eye contact during conversation? What is the child's reaction to the nurse and family members? Is the child quick or slow to grasp explanations?














Skin


Assess skin for color, texture, temperature, moisture, turgor, lesions, and rashes. Examination of the skin and its accessory organs primarily involves inspection and palpation. Touch allows the nurse to assess the texture, turgor, and temperature of the skin. The normal color in light-skinned children varies from a milky white and rose to a deeply hued pink. Dark-skinned children, such as those of Native American, Hispanic, or African descent, have inherited various brown, red, yellow, olive green, and bluish tones in their skin. Asian persons have skin that is normally of a yellow tone. Several variations in skin color can occur, some of which warrant further investigation. The types of color change and their appearance in children with light or dark skin are summarized in Table 4-6.




TABLE 4-6


DIFFERENCES IN COLOR CHANGES OF RACIAL GROUPS








	DESCRIPTION

	APPEARANCE IN LIGHT SKIN

	APPEARANCE IN DARK SKIN










	
Cyanosis—Bluish tone through skin; reflects reduced (deoxygenated) hemoglobin

	Bluish tinge, especially in palpebral conjunctiva (lower eyelid), nail beds, earlobes, lips, oral membranes, soles, and palms

	Ashen gray lips and tongue






	
Pallor—Paleness; may be sign of anemia, chronic disease, edema, or shock

	Loss of rosy glow in skin, especially face

	Ashen gray appearance in black skin
More yellowish brown color in brown skin






	
Erythema—Redness; may be result of increased blood flow from climatic conditions, local inflammation, infection, skin irritation, allergy, or other dermatoses, or may be caused by increased numbers of red blood cells as compensatory response to chronic hypoxia

	Redness easily seen anywhere on body

	Much more difficult to assess; rely on palpation for warmth or edema






	
Ecchymosis—Large, diffuse areas, usually black and blue, caused by hemorrhage of blood into skin; typically result of injuries

	Purplish to yellow-green areas; may be seen anywhere on skin

	Very difficult to see unless in mouth or conjunctiva






	
Petechiae—Same as ecchymosis except for size: small, distinct, pinpoint hemorrhages ≤2 mm in size; can denote some type of blood disorder, such as leukemia

	Purplish pinpoints most easily seen on buttocks, abdomen, and inner surfaces of arms or legs

	Usually invisible except in oral mucosa, conjunctiva of eyelids, and conjunctiva covering eyeball






	
Jaundice—Yellow staining of skin usually caused by bile pigments

	Yellow staining seen in sclerae of eyes, skin, fingernails, soles, palms, and oral mucosa

	Most reliably assessed in sclerae, hard palate, palms, and soles












Normally the skin texture of young children is smooth, slightly dry, and not oily or clammy. Evaluate skin temperature by symmetrically feeling each part of the body and comparing upper areas with lower ones. Note any difference in temperature.


Determine tissue turgor, or elasticity in the skin, by grasping the skin on the abdomen between the thumb and index finger, pulling it taut, and quickly releasing it. Elastic tissue immediately resumes its normal position without residual marks or creases. In children with poor skin turgor, the skin remains suspended or tented for a few seconds before slowly falling back on the abdomen. Skin turgor is one of the best estimates of adequate hydration and nutrition.








Accessory Structures


Inspection of the accessory structures of the skin may be performed while examining the skin, scalp, or extremities. Inspect the hair for color, texture, quality, distribution, and elasticity. Children's scalp hair is usually lustrous, silky, strong, and elastic. Genetic factors affect the appearance of hair. For example, the hair of African-American children is usually curlier and coarser than that of Caucasian children. Hair that is stringy, dull, brittle, dry, friable, and depigmented may suggest poor nutrition. Record any bald or thinning spots. Loss of hair in infants may indicate lying in the same position and may be a cue to counsel parents concerning the child's stimulation needs.


Inspect the hair and scalp for general cleanliness. Persons in some ethnic groups condition their hair with oils or lubricants that, if not thoroughly washed from the scalp, clog the sebaceous glands, causing scalp infections. Also examine the area for lesions; scaliness; evidence of infestation, such as lice or ticks; and signs of trauma, such as ecchymosis, masses, or scars.


In children who are approaching puberty, look for growth of secondary hair as a sign of normally progressing pubertal changes. Note precocious or delayed appearance of hair growth because, although not always suggestive of hormonal dysfunction, it may be of great concern to the early- or late-maturing adolescent.


Inspect the nails for color, shape, texture, and quality. Normally the nails are pink, convex, smooth, and hard but flexible (not brittle). The edges, which are usually white, should extend over the fingers. Dark-skinned individuals may have more deeply pigmented nail beds. Short, ragged nails are typical of habitual biting. Uncut, dirty nails are a sign of poor hygiene.


The palm normally shows three flexion creases (Fig. 4-14, A). In some situations such as Down syndrome, the two distal horizontal creases are fused to form a single horizontal crease (the single palmar crease, or transpalmar crease) (Fig. 4-14, B). If grossly abnormal lines or folds are observed, sketch a picture to describe them and refer the finding to a specialist for further investigation.
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FIG. 4-14 Examples of flexion creases on palm. A, Normal. B, Transpalmar crease.


























Lymph Nodes


Lymph nodes are usually assessed during examination of the part of the body in which they are located. The body's lymphatic drainage system is extensive. Fig. 4-15 shows the usual sites for palpating accessible lymph nodes.
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FIG. 4-15 Location of superficial lymph nodes. Arrows indicate directional flow of lymph.








Palpate nodes using the distal portion of the fingers and gently but firmly pressing in a circular motion along the regions where nodes are normally present. During assessment of the nodes in the head and neck, tilt the child's head upward slightly but without tensing the sternocleidomastoid or trapezius muscles. This position facilitates palpation of the submental, submandibular, tonsillar, and cervical nodes. Palpate the axillary nodes with the child's arms relaxed at the sides but slightly abducted. Assess the inguinal nodes with the child in the supine position. Note size, mobility, temperature, and tenderness, as well as reports by the parents regarding any visible change of enlarged nodes. In children, small, nontender, movable nodes are usually normal. Tender, enlarged, warm, erythematous lymph nodes generally indicate infection or inflammation close to their location. Report such findings for further investigation.














Head and Neck


Observe the head for general shape and symmetry. A flattening of one part of the head, such as the occiput, may indicate that the child continually lies in this position. Marked asymmetry is usually abnormal and may indicate premature closure of the sutures (craniosynostosis).
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Significant head lag after 6 months of age strongly indicates cerebral injury and is referred for further evaluation.





Note head control in infants and head posture in older children. Most infants by 4 months of age should be able to hold the head erect and in midline when in a vertical position.


Evaluate range of motion by asking the older child to look in each direction (to either side, up, and down) or by manually putting the younger child through each position. Limited range of motion may indicate wryneck, or torticollis, in which the child holds the head to one side with the chin pointing toward the opposite side a result of injury to the sternocleidomastoid muscle.
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Hyperextension of the head (opisthotonos) with pain on flexion is a serious indication of meningeal irritation and is referred for immediate medical evaluation.





Palpate the skull for patent sutures, fontanels, fractures, and swellings. Normally the posterior fontanel closes by the second month of life, and the anterior fontanel fuses between 12 and 18 months. Early or late closure is noted, since either may be a sign of a pathologic condition. While examining the head, observe the face for symmetry, movement, and general appearance. Ask the child to “make a face” to assess symmetric movement and disclose any degree of paralysis. Note any unusual facial proportion, such as an unusually high or low forehead; wide- or close-set eyes; or a small, receding chin.


In addition to assessment of the head and neck for movement, inspect the neck for size and palpate its associated structures. The neck is normally short, with skinfolds between the head and shoulders during infancy; however, it lengthens during the next 3 to 4 years.
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If any masses are detected in the neck, report them for further investigation. Large masses can block the airway.


















Eyes



Inspection of External Structures





Inspect the lids for proper placement on the eye. When the eye is open, the upper lid should fall near the upper iris. When the eyes are closed, the lids should completely cover the cornea and sclera (Fig. 4-16).
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FIG. 4-16 External structures of eye.








Determine the general slant of the palpebral fissures or lids by drawing an imaginary line through the two points of the medial canthus and across the outer orbit of the eyes and aligning each eye on the line. Usually the palpebral fissures lie horizontally. However, in Asians the slant is normally upward.


Also inspect the inside lining of the lids, the palpebral conjunctivae. To examine the lower conjunctival sac, pull the lid down while the patient looks up. To evert the upper lid, hold the upper lashes and gently pull down and forward as the child looks down. Normally the conjunctiva appears pink and glossy. Vertical yellow striations along the edge are the meibomian glands, or sebaceous glands, near the hair follicle. Located in the inner or medial canthus and situated on the inner edge of the upper and lower lids is a tiny opening, the lacrimal punctum. Note any excessive tearing, discharge, or inflammation of the lacrimal apparatus.


The bulbar conjunctiva, which covers the eye up to the limbus, or junction of the cornea and sclera, should be transparent. The sclera, or white covering of the eyeball, should be clear. Tiny black marks in the sclera of heavily pigmented individuals are normal.


The cornea, or covering of the iris and pupil, should be clear and transparent. Record opacities because they can be signs of scarring or ulceration, which can interfere with vision. The best way to test for opacities is to illuminate the eyeball by shining a light at an angle (obliquely) toward the cornea.


Compare the pupils for size, shape, and movement. They should be round, clear, and equal. Test their reaction to light by quickly shining a light toward the eye and removing it. As the light approaches, the pupils should constrict; as the light fades, the pupils should dilate. Test the pupil for any response of accommodation by having the child look at a bright, shiny object at a distance and quickly moving the object toward the face. The pupils should constrict as the object is brought near the eye. Record normal findings on examination of the pupils as PERRLA, which stands for “Pupils Equal, Round, React to Light, and Accommodation.”


Inspect the iris and pupil for color, size, shape, and clarity. Permanent eye color is usually established by 6 to 12 months of age. While inspecting the iris and pupil, look for the lens. Normally the lens is not visible through the pupil.








Inspection of Internal Structures


The ophthalmoscope permits visualization of the interior of the eyeball with a system of lenses and a high-intensity light. The lenses permit clear visualization of eye structures at different distances from the nurse's eye and correct visual acuity differences in the examiner and child. Use of the ophthalmoscope requires practice to know which lens setting produces the clearest image.


The ophthalmic and otic heads are usually interchangeable on one “body” or handle, which encloses the power source—either disposable or rechargeable batteries. The nurse should practice changing the heads, which snap on and are secured with a quarter turn, and replacing the batteries and lightbulbs. Nurses who are not directly involved in physical assessment are often responsible for ensuring that the equipment functions properly.








Preparing the Child


The nurse can prepare the child for the ophthalmoscopic examination by showing the child the instrument, demonstrating the light source and how it shines in the eye, and explaining the reason for darkening the room. For infants and young children who do not respond to such explanations, it is best to use distraction to encourage them to keep their eyes open. Forcibly parting the lids results in an uncooperative, watery-eyed child and a frustrated nurse. Usually, with some practice, the nurse can elicit a red reflex almost instantly while approaching the child and may also gain a momentary inspection of the blood vessels, macula, or optic disc.














Funduscopic Examination


Fig. 4-17 shows the structures of the back of the eyeball, or the fundus. The fundus is immediately apparent as the red reflex. The intensity of the color increases in darkly pigmented individuals.
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FIG. 4-17 Structures of fundus. (From Seidel HM, Ball JW, Dains JE, et al: Mosby's guide to physical examination, ed 7, St. Louis, 2011, Mosby.)
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A brilliant, uniform red reflex is an important sign because it rules out many serious defects of the cornea, aqueous chamber, lens, and vitreous chamber. Any dark shadows or opacities are recorded because they indicate some abnormality in any of these structures.





As the ophthalmoscope is brought closer to the eye, the most conspicuous feature of the fundus is the optic disc, the area where the blood vessels and optic nerve fibers enter and exit the eye. The disc is creamy pink and lighter in color than the surrounding fundus. Normally it is round or vertically oval.


After locating the optic disc, inspect the area for blood vessels. The central retinal artery and vein appear in the depths of the disc and emanate outward with visible branching. The veins are darker and about one fourth larger than the arteries. Normally the branches of the arteries and veins cross one another.


Other structures that are common are the macula, the area of the fundus with the greatest concentration of visual receptors, and, in the center of the macula, a minute glistening spot of reflected light called the fovea centralis; this is the area of most perfect vision.




















Vision Testing


The U.S. Preventive Services Task Force recommends vision screening for the presence of amblyopia and its risk factors for all children 3 to 5 years of age (US Preventive Services Task Force, 2011). Several tests are available for assessing vision. This discussion focuses on ocular alignment, visual acuity, and peripheral vision. Chapter 21 discusses behavioral and physical signs of visual impairment. Nurses can provide accurate vision screening with appropriate training (Mathers, Keyes, and Wright, 2010).
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An evidence-based review by the U.S. Preventive Services Task Force (2011) found limited evidence regarding harms of screening, including psychosocial effects, for children age 3 and over. Evidence did provide information on false-positive screening results that could lead to overprescribing of corrective lenses. Adequate evidence from this review suggests that the harms of treatment of amblyopia for children age 3 and older are limited to reversible loss of visual acuity resulting from patching of the nonaffected eye. The U.S. Preventive Services Task Force found inadequate evidence of the harms of screening and treatment for children less than 3 years of age.











Ocular Alignment


Normally, by the age of 3 to 4 months, children are able to fixate on one visual field with both eyes simultaneously (binocularity). In strabismus, or cross-eye, one eye deviates from the point of fixation. If the misalignment is constant, the weak eye becomes “lazy,” and the brain eventually suppresses the image produced by that eye. If strabismus is not detected and corrected by ages 4 to 6 years, blindness from disuse, known as amblyopia, may result.


Tests commonly used to detect misalignment are the corneal light reflex and the cover tests. To perform the corneal light reflex test, or Hirschberg test, shine a flashlight or the light of the ophthalmoscope directly into the patient's eyes from a distance of about 40.5 cm (16 inches). If the eyes are orthophoric, or normal, the light falls symmetrically within each pupil (Fig. 4-18, A). If the light falls off-center in one eye, the eyes are misaligned. Epicanthal folds, excess folds of skin that extend from the roof of the nose to the inner termination of the eyebrow and that partially or completely overlap the inner canthus of the eye, may give a false impression of misalignment (pseudostrabismus) (Fig. 4-18, B). Epicanthal folds are often found in Asian children.
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FIG. 4-18 A, Corneal light reflex test demonstrating orthophoric eyes. B, Pseudostrabismus. Inner epicanthal folds cause eyes to appear misaligned; however, corneal light reflexes fall perfectly symmetrically.








In the cover test, one eye is covered, and the movement of the uncovered eye is observed while the child looks at a near (33 cm [13 inches] away) or distant (6 m [20 feet] away) object. If the uncovered eye does not move, it is aligned. If the uncovered eye moves, a misalignment is present because when the stronger eye is temporarily covered, the misaligned eye attempts to fixate on the object.


In the alternate cover test, occlusion shifts back and forth from one eye to the other, and movement of the eye that was covered is observed as soon as the occluder is removed while the child focuses on a certain point (Fig. 4-19). If normal alignment is present, shifting the cover from one eye to the other will not cause the eye to move. If misalignment is present, eye movement will occur when the cover is moved. This test takes more practice than the other cover test because the occluder must be moved back and forth quickly and accurately to see the eye move. Because deviations can occur at different ranges, it is important to perform the cover tests at both close and far distances.
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FIG. 4-19 Alternate cover test to detect amblyopia in patient with strabismus. A, Eye is occluded, and child is fixating on light source. B, If eye does not move when uncovered, eyes are aligned.
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The cover test is usually easier to perform if the examiner uses his or her hand rather than a card-type occluder (see Fig. 4-19). Attractive occluders fashioned like an ice cream cone or happy-face lollipop cut from cardboard are also well received by young children.

















Visual Acuity Testing in Children


The most common test for measuring visual acuity is the Snellen letter chart, which consists of lines of letters of decreasing size. The child stands with his or her heels at a line 10 feet away from the chart. When screening for visual acuity in children, the nurse tests the child's right eye first by covering the left. Children who wear glasses should be screened with them on. Tell the child to keep both eyes open during the examination. If the child fails to read the current line, move up the chart to the next larger line. Continue up the chart until the child is able to read the line. Then begin moving down the chart again until the child fails to read the line. To pass each line, the child must correctly identify four of six symbols on the line. Repeat the procedure, covering the right eye. Table 4-7 provides a list of visual screening tests for children and guidelines for referral.




TABLE 4-7


EYE EXAMINATION TESTS










	RECOMMENDED TESTS

	REFERRAL CRITERIA










	



Distance visual acuity




• Snellen letters


• Snellen numbers


• Tumbling E


• HOTV


• Picture test




• Allen figures


• LEA symbols












	



<4 of 6 correct on 20-foot (6-m) line with either eye tested at 10 foot (3 m) monocularly (i.e., <10/20 or 20/40)


    Or


Two-line difference between eyes, even within passing range (i.e., 10/12.5 and 10/20 or 20/25 and 20/40)











	



Ocular alignment




• Cross cover test at 10 feet (3m)


• Random dot E stereo test at 18 inches (40 cm)


• Simultaneous red reflex test (Bruckner test)









	



Any eye movement


<4 of 6 correct on the Random dot E stereo test


Any asymmetry of pupil color, size, brightness











	



Ocular media clarity




• Red reflex









	



White pupil, dark spots, absent reflex
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For children unable to read letters and numbers, the tumbling E or HOTV test is useful. The tumbling E test uses the capital letter E pointing in four different directions. The child is asked to point in the direction the E is facing. The HOTV test consists of a wall chart composed of the letters H, O, T, and V. The child is given a board containing a large H, O, T, and V. The examiner points to a letter on the wall chart, and the child matches the correct letter on the board held in his or her hand. The tumbling E and HOTV are excellent tests for preschool-age children.














Visual Acuity Testing in Infants and Difficult-to-Test Children


In newborns, vision is tested mainly by checking for light perception by shining a light into the eyes and noting responses such as pupillary constriction, blinking, following the light to midline, increased alertness, or refusal to open the eyes after exposure to the light. Although the simple maneuver of checking light perception and eliciting the pupillary light reflex indicates that the anterior half of the visual apparatus is intact, it does not confirm that the infant can see. In other words, this test does not assess whether the brain receives the visual message and interprets the signals.


Another test of visual acuity is the infant's ability to fix on and follow a target. Although any brightly colored or patterned object can be used, the human face is excellent. Hold the infant upright while moving your face slowly from side to side. Other signs that may indicate visual loss or other serious eye problems include fixed pupils, strabismus, constant nystagmus, the setting-sun sign, and slow lateral movements. Unfortunately, it is difficult to test each eye separately; the presence of such signs in one eye could indicate unilateral blindness.


Special tests are available for testing infants and other difficult-to-test children to assess acuity or confirm blindness. For example, in visually evoked potentials, the eyes are stimulated with a bright light or pattern, and electrical activity to the visual cortex is recorded through scalp electrodes.
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If visual fixation and following are not present by 3 to 4 months of age, further ophthalmologic evaluation is necessary.
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In children less than 3 years of age, new evidence supports the view that the preferred method for photoscreening and autorefraction is instrument-based detection. This technique uses optical images of the eye's red reflect to estimate refractive error, media opacity, ocular alignment, and other factors (American Academy of Pediatrics, 2012). The American Academy of Pediatrics (2012) recommends that photoscreening and handheld autorefraction may be electively performed in children 6 months to 3 years of age, allowing early detection of amblyopia. It is also recommended in older children who are unable or unwilling to cooperate with routine acuity screening. However, adoption of this new technique is highly dependent on third-party payment policies that could prove to be significant barriers to using this technique.

















Peripheral Vision


In children who are old enough to cooperate, estimate peripheral vision, or the visual field of each eye, by having the children fixate on a specific point directly in front of them while an object, such as a finger or a pencil, is moved from beyond the field of vision into the range of peripheral vision. As soon as children see the object, have them say “Stop.” At that point measure the angle from the anteroposterior axis of the eye (straight line of vision) to the peripheral axis (point at which the object is first seen). Check each eye separately and for each quadrant of vision. Normally children see about 50 degrees upward, 70 degrees downward, 60 degrees nasalward, and 90 degrees temporally. Limitations in peripheral vision may indicate blindness from damage to structures within the eye or to any of the visual pathways.





























Ears



Inspection of External Structures





The entire external earlobe is called the pinna, or auricle; one is located on each side of the head. Measure the height alignment of the pinna by drawing an imaginary line from the outer orbit of the eye to the occiput, or most prominent protuberance of the skull. The top of the pinna should meet or cross this line. Low-set ears are commonly associated with renal anomalies or cognitive impairment. Measure the angle of the pinna by drawing a perpendicular line from the imaginary horizontal line and aligning the pinna next to this mark. Normally the pinna lies within a 10-degree angle of the vertical line (Fig. 4-20). If it falls outside this area, record the deviation and look for other anomalies.
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FIG. 4-20 Ear alignment.








Normally the pinna extends slightly outward from the skull. Except in newborn infants, ears that are flat against the head or protruding away from the scalp may indicate problems. Flattened ears in an infant may suggest a frequent side-lying position and, just as with isolated areas of hair loss, may be a clue to investigate parents' understanding of the child's stimulation needs.


Inspect the skin surface around the ear for small openings, extra tags of skin, or sinuses. If a sinus is found, note this because it may represent a fistula that drains into some area of the neck or ear. Cutaneous tags represent no pathologic process but may cause parents' concern in terms of the child's appearance.


Also assess the ear for hygiene. An otoscope is not necessary for looking into the external canal to note the presence of cerumen, a waxy substance produced by the ceruminous glands in the outer portion of the canal. Cerumen is usually yellow-brown and soft. If an otoscope is used and any discharge is visible, note its color and odor. Avoid transmitting potentially infectious material to the other ear or to another child through hand washing and using disposable specula or sterilizing reusable specula between each examination.








Inspection of Internal Structures


The head of the otoscope permits visualization of the tympanic membrane by use of a bright light, a magnifying glass, and a speculum. Some otoscopes have an attachment for a pneumonic device to insert air into the canal to determine membrane compliance (movement). The speculum, which is inserted into the external canal, comes in a variety of sizes to accommodate different canal widths. The largest speculum that fits comfortably into the ear is used to achieve the greatest area of visualization. The lens, or magnifying glass, is movable, allowing the examiner to insert an object, such as a curette, into the ear canal through the speculum while still viewing the structures through the lens.








Positioning the Child


Before beginning the otoscopic examination, position the child properly and gently restrain (sit on parent's lap and hold parent's hand) if necessary. Older children usually cooperate and do not need restraint. However, prepare them for the procedure by allowing them to play with the instrument, demonstrating how it works, and stressing the importance of remaining still. A helpful suggestion is to let them observe you examining the parent's ear. Restraint is needed for younger children because the ear examination upsets them (see Atraumatic Care box).





Atraumatic Care


Reducing Distress from Otoscopy in Young Children


Make examining the ear a game by explaining that you are looking for a “big elephant” in the ear. This kind of make-believe is an absorbing distraction and usually elicits cooperation. After examining the ear, clarify that “looking for elephants” was only pretend and thank the child for letting you look in his or her ear. Another great distraction technique is asking the child to put a finger on the opposite ear to keep the light from getting out.





As you insert the speculum into the meatus, move it around the outer rim to accustom the child to the feel of something entering the ear. If examining a painful ear, touch a nonpainful part of the affected ear first, examine the unaffected ear, and then return to the painful ear. By this time the child is usually less fearful of anything causing discomfort to the ear and will cooperate more.


For their protection and safety, restrain infants and toddlers for the otoscopic examination. There are two general positions of restraint. In one the child is seated sideways in the parent's lap with one arm hugging the parent and the other arm at the side. The ear to be examined is toward the nurse. With one arm the parent holds the child's head firmly against his or her chest and hugs the child with the other arm, thereby securing the child's free arm (Fig. 4-21, A). Examine the ear using the same procedure for holding the otoscope as described later.
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FIG. 4-21 Position for restraining child (A) and infant (B) during otoscopic examination.








The other position involves placing the child on the side, back, or abdomen with the arms at the side and the head turned so that the ear to be examined points toward the ceiling. Lean over the child, use the upper part of the body to restrain the arms and upper trunk movements, and use the examining hand to stabilize the head. This position is practical for young infants or for older children who need minimum restraint, but it may not be feasible for other children who protest vigorously. For safety, enlist the parent's or an assistant's help in immobilizing the head by firmly placing one hand above the ear and the other on the child's side, abdomen, or back (Fig. 4-21, B).


With cooperative children, examine the ear with the child in a side-lying, sitting, or standing position. One disadvantage to standing is that the child may “walk away” as the otoscope enters the canal. If the child is standing or sitting, tilt the head slightly toward the child's opposite shoulder to achieve a better view of the drum (Fig. 4-22).
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FIG. 4-22 Positioning head by tilting it toward opposite shoulder for full view of tympanic membrane.








With the thumb and forefinger of the free (usually nondominant) hand, grasp the auricle. For the two positions of restraint, hold the otoscope upside down at the junction of its head and handle with the thumb and index finger. Place the other fingers against the skull to allow the otoscope to move with the child in case of sudden movement. In examining a cooperative child, hold the handle with the otic head upright or upside down. Use the dominant hand to examine both ears or reverse hands for each ear, whichever is more comfortable.


Before using the otoscope, visualize the external ear and the tympanic membrane as being superimposed on a clock (Fig. 4-23). The numbers are important geographic landmarks. Introduce the speculum into the meatus between the 3 o'clock and 9 o'clock positions in a downward and forward position. Because the canal is curved, the speculum does not permit a panoramic view of the tympanic membrane unless the canal is straightened. In infants the canal curves upward. Therefore, pull the pinna down and back to the 6 to 9 o'clock range to straighten the canal (Fig. 4-24, A). With older children, usually those older than 3 years of age, the canal curves downward and forward. Therefore, pull the pinna up and back toward a 10 o'clock position (Fig. 4-24, B). If you have difficulty visualizing the membrane, try repositioning the head, introducing the speculum at a different angle, and pulling the pinna in a slightly different direction. Do not insert the speculum past the cartilaginous (outermost) portion of the canal, usually a distance of 0.60 to 1.25 cm (0.23 to 0.5 inch) in older children. Insertion of the speculum into the posterior or bony portion of the canal causes pain.
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FIG. 4-23 Landmarks of tympanic membrane. (From Rothrock JC: Alexander's care of the patient in surgery, ed 13, St. Louis, 2006, Mosby.)
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FIG. 4-24 Positioning for visualizing eardrum in infant (A) and in child older than 3 years of age (B).








In neonates and young infants the walls of the canal are pliable and floppy because of the underdeveloped cartilaginous and bony structures. Therefore, the very small 2-mm speculum usually needs to be inserted deeper into the canal than in older children. Exercise great care not to damage the walls or drum. For this reason, only an experienced examiner should insert an otoscope into the ears of very young infants.














Otoscopic Examination


As you introduce the speculum into the external canal, inspect the walls of the canal, the color of the tympanic membrane, the light reflex, and the usual landmarks of the bony prominences of the middle ear. The walls of the external auditory canal are pink, although they are more pigmented in dark-skinned children. Minute hairs are evident in the outermost portion, where cerumen is produced. Note signs of irritation, foreign bodies, or infection.


Foreign bodies in the ear are not uncommon in children and range from erasers to beans. Symptoms may include pain, discharge, and affected hearing. Remove soft objects, such as paper or insects, with forceps. Remove small, hard objects, such as pebbles, with a suction tip, a hook, or irrigation. However, irrigation is contraindicated if the object is vegetative matter, such as beans or pasta, which swells when in contact with fluid.





[image: image] Nursing Alert


If there is any doubt about the type of object in the ear and the appropriate method to remove it, refer the child to the appropriate practitioner.





The tympanic membrane is a translucent, light pearly pink or gray. Note marked erythema (which may indicate suppurative otitis media); a dull, nontransparent grayish color (sometimes suggestive of serous otitis media); or ashen gray areas (signs of scarring from a previous perforation). A black area usually suggests a perforation of the membrane that has not healed.


The characteristic tenseness and slope of the tympanic membrane cause the light of the otoscope to reflect at about the 5 or 7 o'clock position. The light reflex is a fairly well-defined, cone-shaped reflection, which normally points away from the face.


The bony landmarks of the drum are formed by the umbo, or tip of the malleus. It appears as a small, round, opaque, concave spot near the center of the drum. The manubrium (long process or handle) of the malleus appears to be a whitish line extending from the umbo upward to the margin of the membrane. At the upper end of the long process near the 1 o'clock position (in the right ear) is a sharp, knoblike protuberance, representing the short process of the malleus. Note the absence of the light reflex or loss or abnormal prominence of any of these landmarks.




















Auditory Testing


Several types of hearing tests are available and recommended for screening in infants and children (Table 4-8). The American Academy of Pediatrics recommends pure tone audiometry testing screening at 0.5, 1, 2, and 4 kH, with children failing if they cannot hear the tones at 20 dB HL (Harlor, Bower, and Committee on Practice and Ambulatory Medicine, Section on Otolaryngology Head and Neck Surgery, 2009). Universal newborn hearing screening is available in almost every state in the United States. The nurse must operate under a high index of suspicion for those children who may have conditions associated with hearing loss, whose parents are concerned about hearing loss, and who may have developed behaviors that indicate auditory impairment. Chapter 21 discusses types of hearing loss, causes, clinical manifestations, and appropriate treatment.




TABLE 4-8


AUDITORY TESTS FOR INFANTS AND CHILDREN










	AGE

	AUDITORY TEST

	TYPE OF MEASUREMENT

	PROCEDURE










	Newborns

	Auditory brainstem response (ABR)

	Electrophysiologic measurement of activity in auditory nerve and brainstem pathways

	Placement of electrodes on child's head detects auditory stimuli presented though earphones one ear at a time.






	Infants

	Behavioral Audiometry

	Used to observe their behavior in response to certain sounds heard through speakers or earphones

	The child's responses are observed to the sounds heard






	Toddlers

	Play Audiometry

	Uses an audiometer to transmit sounds at different volumes and pitches

	The toddler is asked to do something with a toy (i.e., touch a toy, move a toy) every time the sound is heard






	Children and adolescents

	Pure Tone Audiometry

	Uses an audiometer that produces sounds at different volumes and pitches in the child's ears

	The child is asked to respond in some way when the tone is heard in the earphone






	Tympanometry (also called impedance or admittance)

	Determines how the middle ear is functioning and detects any changes in pressure in the middle ear

	A soft plastic tip is placed over the ear canal and the tympanometer measures eardrum movement when the pressure changes






	All ages

	Evoked otoacoustic emissions (EOAE)

	Physiologic test specifically measuring cochlear (outer hair cell) response to presentation of stimulus

	Small probe containing sensitive microphone is placed in ear canal for stimulus delivery and response detection.
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[image: image] Research Focus Box


The prevalence of hearing loss has increased among U.S. children, and failure to identify students even with mild high-frequency hearing loss may have long-term consequences (Sekhar, Zalewski, and Paul, 2013). Unilateral or bilateral hearing impairment within the speech frequencies is found in 3.1% of children and youth (Mehra, Eavey, and Keamy, 2009). The importance of asking children and their parents about the presence of hearing problems should be a part of every clinical visit.
























Nose



Inspection of External Structures





The nose is located in the middle of the face just below the eyes and above the lips. Compare its placement and alignment by drawing an imaginary vertical line from the center point between the eyes down to the notch of the upper lip. The nose should lie exactly vertical to this line, with each side exactly symmetric. Note its location, any deviation to one side, and asymmetry in overall size and in diameter of the nares (nostrils). The bridge of the nose is sometimes flat in Asian and African-American children. Observe the alae nasi for any sign of flaring, which indicates respiratory difficulty. Always report any flaring of the alae nasi. Fig. 4-25 illustrates the landmarks used in describing the external structures of the nose.
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FIG. 4-25 External landmarks and internal structures of nose.














Inspection of Internal Structures


Inspect the anterior vestibule of the nose by pushing the tip upward, tilting the head backward, and illuminating the cavity with a flashlight or otoscope without the attached ear speculum. Note the color of the mucosal lining, which is normally redder than the oral membranes, as well as any swelling, discharge, dryness, or bleeding. There should be no discharge from the nose.


On looking deeper into the nose, inspect the turbinates, or concha, plates of bone that jut into the nasal cavity and are enveloped by mucous membrane. The turbinates greatly increase the surface area of the nasal cavity as air is inhaled. The spaces or channels between the turbinates are called the meatus and correspond to each of the three turbinates. Normally the front end of the inferior and middle turbinate and the middle meatus are seen. They should be the same color as the lining of the vestibule.


Inspect the septum, which should divide the vestibules equally. Note any deviation, especially if it causes an occlusion of one side of the nose. A perforation may be evident within the septum. If this is suspected, shine the light of the otoscope into one naris and look for admittance of light to the other. Because olfaction is an important function of the nose, testing for smell may be done at this point or as part of cranial nerve assessment.




















Mouth and Throat


With a cooperative child, the nurse can accomplish almost the entire examination of the mouth and throat without the use of a tongue blade. Ask the child to open the mouth wide; to move the tongue in different directions for full visualization; and to say “ahh,” which depresses the tongue for full view of the back of the mouth (tonsils, uvula, and oropharynx). For a closer look at the buccal mucosa, or lining of the cheeks, ask children to use their fingers to move the outer lip and cheek to one side (see Atraumatic Care box).





Atraumatic Care


Encouraging Opening the Mouth for Examination







• Perform the examination in front of a mirror.


• Let child first examine someone else's mouth, such as the parent, the nurse, or a puppet (Fig. 4-26, A), and then examine child's mouth.
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FIG. 4-26 A, Encouraging child to cooperate. B, Positioning child for examination of mouth.








• Instruct child to tilt the head back slightly, breathe deeply through the mouth, and hold the breath; this action lowers the tongue to the floor of the mouth without the use of a tongue blade.


• Lightly brushing the palate with a cotton swab also may open the mouth for assessment.








Infants and toddlers usually resist attempts to keep the mouth open. Because inspecting the mouth is upsetting, leave it for the end of the physical examination (along with examination of the ears) or do it during episodes of crying. However, the use of a tongue blade (preferably flavored) to depress the tongue may be needed. Place the tongue blade along the side of the tongue, not in the center back area where the gag reflex is elicited. Fig. 4-26, B, illustrates proper positioning of the child for the oral examination.


The major structure of the exterior of the mouth is the lips. The lips should be moist, soft, smooth, and pink, or a deeper hue than the surrounding skin. The lips should be symmetric when relaxed or tensed. Assess symmetry when the child talks or cries.








Inspection of Internal Structures


The major structures that are visible within the oral cavity and oropharynx are the mucosal lining of the lips and cheeks, gums (or gingiva), teeth, tongue, palate, uvula, tonsils, and posterior oropharynx (Fig. 4-27). Inspect all areas lined with mucous membranes (inside the lips and cheeks, gingiva, underside of the tongue, palate, and back of the pharynx) for color, any areas of white patches or ulceration, bleeding, sensitivity, and moisture. The membranes should be bright pink, smooth, glistening, uniform, and moist.
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FIG. 4-27 Interior structures of mouth.








Inspect the teeth for number in each dental arch, for hygiene, and for occlusion or bite (see also Teething, Chapter 8). Discoloration of tooth enamel with obvious plaque (whitish coating on the surface of the teeth) is a sign of poor dental hygiene and indicates a need for counseling. Brown spots in the crevices of the crown of the tooth or between the teeth may be caries (cavities). Chalky white to yellow or brown areas on the enamel may indicate fluorosis (excessive fluoride ingestion). Teeth that appear greenish-black may be stained temporarily from ingestion of supplemental iron.


Examine the gums (gingiva) surrounding the teeth. The color is normally coral pink, and the surface texture is stippled, similar to the appearance of an orange peel. In dark-skinned children the gums are more deeply colored, and a brownish area is often observed along the gum line.


Inspect the tongue for papillae, small projections that contain several taste buds and give the tongue its characteristic rough appearance. Note the size and mobility of the tongue. Normally the tip of the tongue should extend to the lips or beyond.


The roof of the mouth consists of the hard palate, which is located near the front of the oral cavity, and the soft palate, which is located toward the back of the pharynx and has a small midline protrusion called the uvula. Carefully inspect the palates to ensure they are intact. The arch of the palate should be dome shaped. A narrow, flat roof or a high, arched palate affects the placement of the tongue and can cause feeding and speech problems. Test movement of the uvula by eliciting a gag reflex. It should move upward to close off the nasopharynx from the oropharynx.


Examine the oropharynx and note the size and color of the palatine tonsils. They are normally the same color as the surrounding mucosa; glandular, rather than smooth in appearance; and barely visible over the edge of the palatoglossal arches. The size of the tonsils varies considerably during childhood. However, report any swelling, redness, or white areas on the tonsils.




















Chest


Inspect the chest for size, shape, symmetry, movement, breast development, and the bony landmarks formed by the ribs and sternum. The rib cage consists of 12 ribs on each side and the sternum, or breast bone, located in the midline of the trunk (Fig. 4-28). The sternum is composed of three main parts. The manubrium, the uppermost portion, can be felt at the base of the neck at the suprasternal notch. The largest segment of the sternum is the body, which forms the sternal angle (angle of Louis) as it articulates with the manubrium. At the end of the body is a small, movable process called the xiphoid. The angle of the costal margin as it attaches to the sternum is called the costal angle and is normally about 45 to 50 degrees. These bony structures are important landmarks in the location of ribs and intercostal spaces (ICSs), which are the spaces between the ribs. They are numbered according to the rib directly above the space. For example, the space immediately below the second rib is the second ICS.
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FIG. 4-28 Rib cage.








The thoracic cavity is also divided into segments by drawing imaginary lines on the chest and back. Fig. 4-29 illustrates the anterior, lateral, and posterior divisions.
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FIG. 4-29 Imaginary landmarks of chest. A, Anterior. B, Right lateral. C, Posterior.








Measure the size of the chest by placing the measuring tape around the rib cage at the nipple line (see Fig. 4-9). For greatest accuracy, take two measurements—one during inspiration and the other during expiration—and record the average. Chest size is important mainly in relation to head circumference (see p. 116). Always report marked disproportions because most are caused by abnormal head growth, although some may be a result of altered chest shape, such as barrel chest (chest is round) or pigeon chest (sternum protrudes outward).


During infancy the chest's shape is almost circular, with the anteroposterior (front-to-back) diameter equaling the transverse, or lateral (side-to-side), diameter. As the child grows, the chest normally increases in the transverse direction, causing the anteroposterior diameter to be less than the lateral diameter. Note the angle made by the lower costal margin and the sternum, and palpate the junction of the ribs with the costal cartilage (costochondral junction) and sternum, which should be fairly smooth.


Movement of the chest wall should be symmetric bilaterally and coordinated with breathing. During inspiration the chest rises and expands, the diaphragm descends, and the costal angle increases. During expiration the chest falls and decreases in size, the diaphragm rises, and the costal angle narrows (Fig. 4-30). In children younger than 6 or 7 years of age, respiratory movement is principally abdominal or diaphragmatic. In older children, particularly girls, respirations are chiefly thoracic. In either case the chest and abdomen should rise and fall together. Always report any asymmetry of movement.
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FIG. 4-30 Movement of chest during respiration.








While inspecting the skin surface of the chest, observe the position of the nipples and any evidence of breast development. Normally the nipples are located slightly lateral to the midclavicular line between the fourth and fifth ribs. Note symmetry of nipple placement and normal configuration of a darker pigmented areola surrounding a flat nipple in the prepubertal child.


Pubertal breast development usually begins in girls between 10 and 14 years of age (see Chapter 17). Record early (precocious) or delayed breast development, as well as evidence of any other secondary sexual characteristics. In males breast enlargement (gynecomastia) may be caused by hormonal or systemic disorders, but more commonly it is a result of adipose tissue from obesity or a transitory body change during early puberty. In either situation investigate the child's feelings regarding breast enlargement.


In adolescent girls who have achieved sexual maturity, palpate the breasts for evidence of any masses or hard nodules. Use this opportunity to discuss the importance of routine breast self-examination. Emphasize that most palpable masses are benign to decrease any fear or concern that results when a mass is felt.














Lungs


The lungs are situated inside the thoracic cavity, with one lung on each side of the sternum. Each lung is divided into an apex, which is slightly pointed and rises above the first rib; a base, which is wide and concave and rides on the dome-shaped diaphragm; and a body, which is divided into lobes. The right lung has three lobes: the upper, middle, and lower. The left lung has only two lobes, the upper and lower, because of the space occupied by the heart (Fig. 4-31).
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FIG. 4-31 Location of lobes of lungs within thoracic cavity. (From Patton KT: Anatomy and physiology, ed 7, St. Louis, 2010, Mosby.)








Inspection of the lungs primarily involves observation of respiratory movements. Evaluate respirations for (1) rate (number per minute), (2) rhythm (regular, irregular, or periodic), (3) depth (deep or shallow), and (4) quality (effortless, automatic, difficult, or labored). Note the character of breath sounds, such as noisy, grunting, snoring, or heavy.


Evaluate respiratory movements by placing each hand flat against the back or chest with the thumbs in midline along the lower costal margin of the lungs. The child should be sitting during this procedure and, if cooperative, should take several deep breaths. During respiration your hands will move with the chest wall. Assess the amount and speed of respiratory excursion and note any asymmetry of movement.


Experienced examiners may percuss the lungs. Percuss the anterior lung from apex to base, usually with the child in the supine or sitting position. Percuss each side of the chest in sequence to compare the sounds. When percussing the posterior lung, the procedure and sequence are the same, although the child should be sitting. Resonance is heard over all the lobes of the lungs that are not adjacent to other organs. Record and report any deviation from the expected sound.








Auscultation


Auscultation involves using the stethoscope to evaluate breath sounds (see Nursing Care Guidelines box). Breath sounds are best heard if the child inspires deeply (see Atraumatic Care box). In the lungs breath sounds are classified as vesicular, bronchovesicular, or bronchial (Box 4-9).





Box 4-9   Classification of Normal Breath Sounds





Vesicular Breath Sounds







Heard over entire surface of lungs, with exception of upper intrascapular area and area beneath manubrium.


Inspiration is louder, longer, and higher pitched than expiration.


Sound is soft, swishing noise.











Bronchovesicular Breath Sounds







Heard over manubrium and in upper intrascapular regions where trachea and bronchi bifurcate.


Inspiration is louder and higher pitched than in vesicular breathing.











Bronchial Breath Sounds







Heard only over trachea near suprasternal notch.


Inspiratory phase is short, and expiratory phase is long.














[image: image] Nursing Care Guidelines


Effective Auscultation







• Make certain child is relaxed and not crying, talking, or laughing. Record if child is crying.


• Check that room is comfortable and quiet.


• Warm stethoscope before placing it against skin.


• Apply firm pressure on chest piece but not enough to prevent vibrations and transmission of sound.


• Avoid placing stethoscope over hair or clothing, moving it against skin, breathing on tubing, or sliding fingers over chest piece, which may cause sounds that falsely resemble pathologic findings.


• Use a symmetric and orderly approach to compare sounds.











Atraumatic Care


Encouraging Deep Breaths







• Ask child to “blow out” the light on an otoscope or pocket flashlight; discreetly turn off the light on the last try so that the child feels successful.


• Place a cotton ball in child's palm; ask child to blow the ball into the air and have parent catch it.


• Place a small tissue on the top of a pencil and ask child to blow the tissue off.


• Have child blow a pinwheel, a party horn, or bubbles.








Absent or diminished breath sounds are always an abnormal finding warranting investigation. Fluid, air, or solid masses in the pleural space all interfere with the conduction of breath sounds. Diminished breath sounds in certain segments of the lung can alert the nurse to pulmonary areas that may benefit from chest physiotherapy. Increased breath sounds after pulmonary therapy indicates improved passage of air through the respiratory tract. Box 4-10 lists terms used to describe various respiration patterns.





Box 4-10   Various Patterns of Respiration







• Tachypnea—Increased rate


• Bradypnea—Decreased rate


• Dyspnea—Distress during breathing


• Apnea—Cessation of breathing


• Hyperpnea—Increased depth


• Hypoventilation—Decreased depth (shallow) and irregular rhythm


• Hyperventilation—Increased rate and depth


• Kussmaul respiration—Hyperventilation, gasping and labored respiration; usually seen in diabetic coma or other states of respiratory acidosis


• Cheyne-Stokes respiration—Gradually increasing rate and depth with periods of apnea


• Biot respiration—Periods of hyperpnea alternating with apnea (similar to Cheyne-Stokes except that depth remains constant)


• Seesaw (paradoxic) respirations—Chest falls on inspiration and rises on expiration


• Agonal—Last gasping breaths before death








Various pulmonary abnormalities produce adventitious sounds that are not normally heard over the chest. These sounds occur in addition to normal or abnormal breath sounds. They are classified into two main groups: crackles, which result from the passage of air through fluid or moisture, and wheezes, which are produced as air passes through narrowed passageways, regardless of the cause, such as exudate, inflammation, spasm, or tumor. Considerable practice with an experienced tutor is necessary to differentiate the various types of lung sounds. Often it is best to describe the type of sound heard in the lungs rather than trying to label it. Always report any abnormal sounds for further medical evaluation.




















Heart


The heart is situated in the thoracic cavity between the lungs in the mediastinum and above the diaphragm (Fig. 4-32). About two thirds of the heart lies within the left side of the rib cage, with the other third on the right side as it crosses the sternum. The heart is positioned in the thorax like a trapezoid:
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FIG. 4-32 Position of heart within thorax. (From Seidel HM: Mosby's guide to physical examination, ed 7, St. Louis, 2011, Mosby.)










• Vertically along the right sternal border (RSB) from the second to the fifth rib


• Horizontally (long side) from the lower right sternum to the fifth rib at the left midclavicular line (LMCL)


• Diagonally from the left sternal border (LSB) at the second rib to the LMCL at the fifth rib


• Horizontally (short side) from the RSB and LSB at the second ICS—base of the heart





Inspection is easiest when the child is sitting in a semi-Fowler position. Look at the anterior chest wall from an angle, comparing both sides of the rib cage with each other. Normally they should be symmetric. In children with thin chest walls, a pulsation may be visible. Because comprehensive evaluation of cardiac function is not limited to the heart, also consider other findings such as the presence of all pulses (especially the femoral pulses) (Fig. 4-33), distended neck veins, clubbing of the fingers, peripheral cyanosis, edema, blood pressure, and respiratory status.
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FIG. 4-33 Location of pulses.








Use palpation to determine the location of the apical impulse (AI), the most lateral cardiac impulse that may correspond to the apex. The AI is found:




• Just lateral to the LMCL and fifth ICS in children over 7 years of age


• At the LMCL and fourth ICS in children less than 7 years of age





Although the AI gives a general idea of the size of the heart (with enlargement, the apex is lower and more lateral), its normal location is variable, making it an unreliable indicator of heart size.


The point of maximum intensity (PMI), as the name implies, is the area of most intense pulsation. Usually the PMI is located at the same site as the AI, but it can occur elsewhere. For this reason, the two terms should not be used synonymously.


Assess capillary refill time, an important test for circulation and hydration, by pressing the skin lightly on a central site, such as the forehead, or a peripheral site, such as the top of the hand, to produce a slight blanching. The time it takes for the blanched area to return to its original color is the capillary refill time.





[image: image] Nursing Alert


Capillary refill should be brisk—less than 2 seconds. Prolonged refill may be associated with poor systemic perfusion or a cool ambient temperature.











Auscultation








Origin of Heart Sounds


The heart sounds are produced by the opening and closing of the valves and the vibration of blood against the walls of the heart and vessels. Normally two sounds—S1 and S2—are heard, which correspond, respectively, to the familiar “lub dub” often used to describe the sounds. S1 is caused by closure of the tricuspid and mitral valves (sometimes called the atrioventricular valves). S2 is the result of closure of the pulmonic and aortic valves (sometimes called semilunar valves). Normally the split of the two sounds in S2 is distinguishable and widens during inspiration. Physiologic splitting is a significant normal finding.





[image: image] Nursing Alert


Fixed splitting, in which the split in S2 does not change during inspiration, is an important diagnostic sign of atrial septal defect.





Two other heart sounds, S3 and S4, may be produced. S3 is normally heard in some children; S4 is rarely heard as a normal heart sound; it usually indicates the need for further cardiac evaluation.














Differentiating Normal Heart Sounds


Fig. 4-34 illustrates the approximate anatomic position of the valves within the heart chambers. Note that the anatomic location of valves does not correspond to the area where the sounds are heard best. The auscultatory sites are located in the direction of the blood flow through the valves.
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FIG. 4-34 Direction of heart sounds for anatomic valve sites and areas (circled) for auscultation.








Normally S1 is louder at the apex of the heart in the mitral and tricuspid area, and S2 is louder near the base of the heart in the pulmonic and aortic area (Table 4-9). Listen to each sound by inching down the chest. Auscultate the following areas for sounds, such as murmurs, which may radiate to these sites: sternoclavicular area above the clavicles and manubrium, area along the sternal border, area along the left midaxillary line, and area below the scapulae.




TABLE 4-9


SEQUENCE OF AUSCULTATING HEART SOUNDS*








	AUSCULTATORY SITE

	CHEST LOCATION

	CHARACTERISTICS OF HEART SOUNDS










	Aortic area

	Second right intercostal space close to sternum

	S2 heard louder than S1; aortic closure heard loudest






	Pulmonic area

	Second left intercostal space close to sternum

	Splitting of S2 heard best, normally widens on inspiration; pulmonic closure heard best






	Erb point

	Second and third left intercostal spaces close to sternum

	Frequent site of innocent murmurs and those of aortic or pulmonic origin






	Tricuspid area

	Fifth right and left intercostal spaces close to sternum

	S1 heard as louder sound preceding S2 (S1 synchronous with carotid pulse)






	Mitral or apical area

	Fifth intercostal space, left midclavicular line (third to fourth intercostal space and lateral to left midclavicular line in infants)

	S1 heard loudest; splitting of S1 may be audible because mitral closure is louder than tricuspid closure
S1 heard best at beginning of expiration with child in recumbent or left side-lying position; occurs immediately after S2; sounds like word S1 S2 S3: “Ken-tuc-ky”
S4 heard best during expiration with child in recumbent position (left side-lying position decreases sound); occurs immediately before S1; sounds like word S4 S1 S2: “Ten-nes-see”









*Use both diaphragm and bell chest pieces when auscultating heart sounds. Bell chest piece is necessary for low-pitched sounds of murmurs, S3, and S4.








Nursing Tip


To distinguish between S1 and S2 heart sounds, simultaneously palpate the carotid pulse with the index and middle fingers and listen to the heart sounds; S1 is synchronous with the carotid pulse.





Auscultate the heart with the child in at least two positions: sitting and reclining. If adventitious sounds are detected, further evaluate them with the child standing, sitting and leaning forward, and lying on the left side. For example, atrial sounds such as S4 are heard best with the person in a recumbent position and usually fade if the person sits or stands.


Evaluate heart sounds for quality (they should be clear and distinct, not muffled, diffuse, or distant); intensity, especially in relation to the location or auscultatory site (they should not be weak or pounding); rate (they should have the same rate as the radial pulse); and rhythm (they should be regular and even). A particular arrhythmia that occurs normally in many children is sinus arrhythmia, in which the heart rate increases with inspiration and decreases with expiration. Differentiate this rhythm from a truly abnormal arrhythmia by having children hold their breath. In sinus arrhythmia, cessation of breathing causes the heart rate to remain steady.














Heart Murmurs


Another important category of the heart sounds is murmurs, which are produced by vibrations within the heart chambers or in the major arteries from the back-and-forth flow of blood. (For a more detailed discussion, see Assessment of Cardiac Function, Chapter 29.) Murmurs are classified as:




• Innocent—No anatomic or physiologic abnormality exists.


• Functional—No anatomic cardiac defect exists, but a physiologic abnormality such as anemia is present.


• Organic—A cardiac defect with or without a physiologic abnormality exists.





The description and classification of murmurs are skills that require considerable practice and training. In general, recognize murmurs as distinct swishing sounds that occur in addition to the normal heart sounds and record the (1) location, or the area of the heart in which the murmur is heard best; (2) time of the occurrence of the murmur within the S1-S2 cycle; (3) intensity (evaluate in relationship to the child's position); and (4) loudness. Table 4-10 lists the usual subjective method of grading the loudness or intensity of a murmur.




TABLE 4-10


GRADING THE INTENSITY OF HEART MURMURS








	GRADE

	DESCRIPTION










	I

	Very faint; often not heard if child sits up






	II

	Usually readily heard; slightly louder than grade I; audible in all positions






	III

	Loud, but not accompanied by a thrill






	IV

	Loud, accompanied by a thrill






	V

	Loud enough to be heard with a stethoscope barely touching the chest; accompanied by a thrill






	VI

	Loud enough to be heard with the stethoscope not touching the chest; often heard with the human ear close to the chest; accompanied by a thrill




































Abdomen


Examination of the abdomen involves inspection, followed by auscultation and then palpation. Perform palpation last because it may distort the normal abdominal sounds. Knowledge of the anatomic placement of the abdominal organs is essential to differentiate normal, expected findings from abnormal ones (Fig. 4-35).




[image: image]


FIG. 4-35 Location of structures in abdomen. (From Drake RL, Vogl W, Mitchell AWM: Gray's anatomy for students, New York, 2005, Churchill Livingstone.)








For descriptive purposes, the abdominal cavity is divided into four quadrants by drawing a vertical line midway from the sternum to the symphysis pubis and a horizontal line across the abdomen through the umbilicus. The sections are named:




• Left upper quadrant


• Left lower quadrant


• Right upper quadrant


• Right lower quadrant











Inspection


Inspect the contour of the abdomen with the child erect and supine. Normally the abdomen of infants and young children is cylindric and, in the erect position, fairly prominent because of the physiologic lordosis of the spine. In the supine position the abdomen appears flat. A midline protrusion from the xiphoid to the umbilicus or symphysis pubis is usually diastasis recti, or failure of the rectus abdominis muscles to join in utero. In a healthy child a midline protrusion is usually a variation of normal muscular development.





[image: image] Nursing Alert


A tense, boardlike abdomen is a serious sign of paralytic ileus and intestinal obstruction.





The skin covering the abdomen should be uniformly taut, without wrinkles or creases. Sometimes silvery, whitish striae (“stretch marks”) are seen, especially if the skin has been stretched as in obesity. Superficial veins are usually visible in light-skinned, thin infants, but distended veins are an abnormal finding.


Observe movement of the abdomen. Normally chest and abdominal movements are synchronous. In infants and thin children peristaltic waves may be visible through the abdominal wall; they are best observed by standing at eye level to and across from the abdomen. Always report this finding.


Examine the umbilicus for size, hygiene, and evidence of any abnormalities, such as hernias. The umbilicus should be flat or only slightly protruding. If a herniation is present, palpate the sac for abdominal contents and estimate the approximate size of the opening. Umbilical hernias are common in infants, especially in African-American children.


Hernias may exist elsewhere on the abdominal wall (Fig. 4-36). An inguinal hernia is a protrusion of peritoneum through the abdominal wall in the inguinal canal. It occurs mostly in males, is frequently bilateral, and may be visible as a mass in the scrotum. To locate a hernia, slide the little finger into the external inguinal ring at the base of the scrotum and ask the child to cough. If a hernia is present, it will hit the tip of the finger.
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FIG. 4-36 Location of hernias.











Nursing Tip


If the child is too young to cough, have the child blow up a balloon or laugh to raise the intraabdominal pressure sufficiently to demonstrate the presence of an inguinal hernia.





A femoral hernia, which occurs more frequently in girls, is felt or seen as a small mass on the anterior surface of the thigh just below the inguinal ligament in the femoral canal (a potential space medial to the femoral artery). Feel for a hernia by placing the index finger of your right hand on the child's right femoral pulse (left hand for left pulse) and the middle finger flat against the skin toward the midline. The ring finger lies over the femoral canal, where the herniation occurs. Palpation of hernias in the pelvic region is often part of the genital examination.














Auscultation


The most important finding to listen for is peristalsis, or bowel sounds, which sound like short metallic clicks and gurgles. Record their frequency per minute (e.g., 5 sounds/min). Stimulate bowel sounds by stroking the abdominal surface with a fingernail. Report absence of bowel sounds or hyperperistalsis, since either usually denotes an abdominal disorder.














Palpation


There are two types of palpation: superficial and deep. For superficial palpation, lightly place your hand against the skin and feel each quadrant, noting any areas of tenderness, muscle tone, and superficial lesions such as cysts. Because superficial palpation is often perceived as tickling, use several techniques to minimize this sensation and relax the child (see Atraumatic Care box). Admonishing the child to stop laughing only draws attention to the sensation and decreases cooperation.





Atraumatic Care


Promoting Relaxation during Abdominal Palpation







• Position child comfortably, such as in a semireclining position in the parent's lap, with knees flexed.


• Warm your hands before touching the skin.


• Use distraction, such as telling stories or talking to child.


• Teach child to use deep breathing and to concentrate on an object.


• Give infant a bottle or pacifier.


• Begin with light, superficial palpation and gradually progress to deeper palpation.


• Palpate any tender or painful areas last.


• Have child hold the parent's hand and squeeze it if palpation is uncomfortable.


• Use the nonpalpating hand to comfort child, such as placing the free hand on the child's shoulder while palpating the abdomen.





To minimize sensation of tickling during palpation:




• Have children “help” with palpation by placing a hand over the palpating hand.


• Have them place a hand on the abdomen with the fingers spread wide apart, and palpate between their fingers.








Deep palpation is for palpating organs and large blood vessels and for detecting masses and tenderness that were not discovered during superficial palpation. Palpation usually begins in the lower quadrants and proceeds upward to avoid missing the edge of an enlarged liver or spleen. Except for palpating the liver, successful identification of other organs, such as the spleen, kidney, and part of the colon, requires considerable practice with tutored supervision. Report any questionable mass. The lower edge of the liver is sometimes felt in infants and young children as a superficial mass 1 to 2 cm (0.4 to 0.8 inch) below the right costal margin (the distance is sometimes measured in fingerbreadths). Normally, the liver descends during inspiration as the diaphragm moves downward. Do not mistake this downward displacement as a sign of liver enlargement.





[image: image] Nursing Alert


If the liver is palpable 3 cm (1.2 inch) below the right costal margin or the spleen is palpable more than 2 cm (0.8 inch) below the left costal margin, these organs are enlarged—a finding that is always reported for further medical investigation.





Palpate the femoral pulses by placing the tips of two or three fingers (index, middle, or ring) along the inguinal ligament about midway between the iliac crest and symphysis pubis. Feel both pulses simultaneously to make certain that they are equal and strong (Fig. 4-37).
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FIG. 4-37 Palpating for femoral pulses.











[image: image] Nursing Alert


Absence of femoral pulses is a significant sign of coarctation of the aorta and is referred for medical evaluation.























Genitalia


Examination of genitalia conveniently follows assessment of the abdomen while the child is still supine. In adolescents inspection of the genitalia may be left to the end of the examination. The best approach is to examine the genitalia matter-of-factly, placing no more emphasis on this part of the assessment than on any other segment. It helps to relieve children's and parents' anxiety by telling them the results of the findings; for example, the nurse might say, “Everything looks fine here.”


If it is necessary to ask questions, such as about discharge or difficulty urinating, respect the child's privacy by covering the lower abdomen with the gown or underpants. To prevent embarrassing interruptions, keep the door or curtain closed and post a “do not disturb” sign. Have a drape ready to cover the genitalia if someone enters the room.


In examining the genitalia, wear gloves when touching body substances. It might be helpful for the adolescent to know that wearing gloves also prevents skin-to-skin contact.


The genital examination is an excellent time for eliciting questions or concern about body function or sexual activity. Also use this opportunity to increase or reinforce the child's knowledge of reproductive anatomy by naming each body part and explaining its function. This part of the health assessment is an opportune time to teach testicular self-examination to boys.








Male Genitalia


Note the external appearance of the glans and shaft of the penis, the prepuce, the urethral meatus, and the scrotum (Fig. 4-38). The penis is generally small in infants and young boys until puberty, when it begins to increase in both length and width. In an obese child the penis often looks abnormally small because of the folds of skin partially covering it at the base. Be familiar with normal pubertal growth of the external male genitalia to compare the findings with the expected sequence of maturation (see Chapter 17).
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FIG. 4-38 Major structures of genitalia in uncircumcised postpubertal male. (From Black JM: Medical-surgical nursing: clinical management for positive outcomes, ed 8, St. Louis, 2008, Saunders.)








Examine the glans (head of the penis) and shaft (portion between the perineum and prepuce) for signs of swelling, skin lesions, inflammation, or other irregularities. Any of these signs may indicate underlying disorders, especially sexually transmitted infections.


Carefully inspect the urethral meatus for location and evidence of discharge. Normally it is centered at the tip of the glans. Also note hair distribution. Normally, before puberty, no pubic hair is present. Soft, downy hair at the base of the penis is an early sign of pubertal maturation. In older adolescents hair distribution is diamond-shaped from the umbilicus to the anus.


Note the location and size of the scrotum. The scrota hang freely from the perineum behind the penis, and the left scrotum normally hangs lower than the right. In infants the scrota appear large in relation to the rest of the genitalia. The skin of the scrotum is loose and highly rugated (wrinkled). During early adolescence the skin normally becomes redder and coarser. In dark-skinned children the scrota are usually more deeply pigmented.


Palpation of the scrotum includes identification of the testes, epididymis, and, if present, inguinal hernias. The two testes are felt as small, ovoid bodies about 1.5 to 2 cm (0.6 to 0.8 inch) long—one in each scrotal sac. They do not enlarge until puberty, when they approximately double in size.


When palpating for the presence of the testes, avoid stimulating the cremasteric reflex, which is stimulated by cold, touch, emotional excitement, or exercise. This reflex pulls the testes higher into the pelvic cavity. Several measures are useful in preventing the cremasteric reflex during palpation of the scrotum. First, warm the hands. Second, if the child is old enough, examine him in a tailor or “Indian” position, which stretches the muscle, preventing its contraction (Fig. 4-39, A). Third, block the normal pathway of ascent of the testes by placing the thumb and index finger over the upper part of the scrotal sac along the inguinal canal (Fig. 4-39, B). If there is any question concerning the existence of two testes, place the index and middle fingers in a scissors fashion to separate the right and left scrota. If, after using these techniques, you have not palpated the testes, feel along the inguinal canal and perineum to locate masses that may be undescended testes. Although undescended testes may descend at any time during childhood and are checked at each visit, report any failure to palpate the testes.
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FIG. 4-39 A, Preventing cremasteric reflex by having child sit in tailor position. B, Blocking inguinal canal during palpation of scrotum for descended testes.






















Female Genitalia


The examination of female genitalia is limited to inspection and palpation of external structures. If a vaginal examination is required, the nurse should make an appropriate referral unless he or she is qualified to perform the procedure.


A convenient position for examination of the genitalia involves placing the young child supine on the examining table or in a semireclining position on the parent's lap with the feet supported on your knees as you sit facing the child. Divert the child's attention from the examination by instructing her to try to keep the soles of her feet pressed against each other. Separate the labia majora with the thumb and index finger and retract outward to expose the labia minora, urethral meatus, and vaginal orifice.


Examine the female genitalia for size and location of the structures of the vulva, or pudendum (Fig. 4-40). The mons pubis is a pad of adipose tissue over the symphysis pubis. At puberty the mons is covered with hair, which extends along the labia. The usual pattern of female hair distribution is an inverted triangle. The appearance of soft, downy hair along the labia majora is an early sign of sexual maturation. Note the size and location of the clitoris, a small, erectile organ located at the anterior end of the labia minora. It is covered by a small flap of skin, the prepuce.
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FIG. 4-40 External structures of genitalia in postpubertal female. Labia are spread to reveal deeper structures. (From Applegate E: The anatomy and physiology learning system, ed 3, St. Louis, 2006, Saunders.)








The labia majora are two thick folds of skin running posteriorly from the mons to the posterior commissure of the vagina. Internal to the labia majora are two folds of skin called the labia minora. Although the labia minora are usually prominent in the newborn, they gradually atrophy, which makes them almost invisible until their enlargement during puberty. The inner surface of the labia should be pink and moist. Note the size of the labia and any evidence of fusion, which may suggest male scrota. Normally no masses are palpable within the labia.


The urethral meatus is located posterior to the clitoris and is surrounded by the Skene glands and ducts. Although not a prominent structure, the meatus appears as a small V-shaped slit. Note its location, especially if it opens from the clitoris or inside the vagina. Gently palpate the glands, which are common sites of cysts and sexually transmitted lesions.


The vaginal orifice is located posterior to the urethral meatus. Its appearance varies depending on individual anatomy and sexual activity. Ordinarily, examination of the vagina is limited to inspection. In virgins a thin crescent-shaped or circular membrane, called the hymen, may cover part of the vaginal opening. In some instances it completely occludes the orifice. After rupture, small rounded pieces of tissue called caruncles remain. Although an imperforate hymen denotes lack of penile intercourse, a perforate one does not necessarily indicate sexual activity (see also Sexual Abuse, Chapter 16).





[image: image] Nursing Alert


In girls who have been circumcised, the genitalia will appear different. Do not show surprise or disgust, but note the appearance and discuss the procedure with the young woman (see also Cultural Competence box, p. 93).





Surrounding the vaginal opening are Bartholin glands, which secrete a clear, mucoid fluid into the vagina for lubrication during intercourse. Palpate the ducts for cysts. Also note the discharge from the vagina, which is usually clear or white.




















Anus


After examination of the genitalia, it is easy to identify the anal area, although the child should be placed on the abdomen. Note the general firmness of the buttocks and symmetry of the gluteal folds. Assess the tone of the anal sphincter by eliciting the anal reflex (anal wink). Gently scratching the anal area results in an obvious quick contraction of the external anal sphincter.















Back and Extremities



Spine





Note the general curvature of the spine. Normally the back of a newborn is rounded or C shaped from the thoracic and pelvic curves. The development of the cervical and lumbar curves approximates development of various motor skills, such as cervical curvature with head control, and gives the older child the typical double S curve.


Marked curvatures in posture are abnormal. Scoliosis, lateral curvature of the spine, is an important childhood problem, especially in girls. Although scoliosis may be identified by observing and palpating the spine and noting a sideways displacement, more objective tests include:




• With the child standing erect, clothed only in underpants (and bra if older girl), observe from behind, noting asymmetry of the shoulders and hips.


• With the child bending forward so that the back is parallel to the floor, observe from the side, noting asymmetry or prominence of the rib cage.


• A slight limp, a crooked hemline, or complaints of a sore back are other signs and symptoms of scoliosis.





Inspect the back, especially along the spine, for any tufts of hair, dimples, or discoloration. Mobility of the vertebral column is easy to assess in most children because of their tendency to be in constant motion during the examination. However, you can test mobility by asking the child to sit up from a prone position or to do a modified sit-up exercise.


Movement of the cervical spine is an important diagnostic sign of neurologic problems, such as meningitis. Normally movement of the head in all directions is effortless.





[image: image] Nursing Alert


Hyperextension of the neck and spine, or opisthotonos, which is accompanied by pain when the head is flexed, is always referred for immediate medical evaluation.











Extremities


Inspect each extremity for symmetry of length and size; refer any deviation for orthopedic evaluation. Count the fingers and toes to be certain of the normal number. This is so often taken for granted that an extra digit (polydactyly) or fusion of digits (syndactyly) may go unnoticed.


Inspect the arms and legs for temperature and color, which should be equal in each extremity, although the feet may normally be colder than the hands.


Assess the shape of bones. There are several variations of bone shape in children. Although many of them cause parents concern, most are benign and require no treatment. Bowleg, or genu varum, is lateral bowing of the tibia. It is clinically present when the child stands with an outward bowing of the legs, giving the appearance of a bow. Usually there is an outward curvature of both femur and tibia (Fig. 4-41, A). Toddlers are usually bowlegged after beginning to walk until all their lower back and leg muscles are well developed. Unilateral or asymmetric bowlegs that are present beyond the age of 2 to 3 years, particularly in African-American children, may represent pathologic conditions requiring further investigation.
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FIG. 4-41 A, Bowleg. B, Knock-knee.








Knock-knee, or genu valgum, appears as the opposite of bowleg, in that the knees are close together but the feet are spread apart. It is determined clinically by using the same method as for genu varum but by measuring the distance between the malleoli, which normally should be less than 7.5 cm (3 inches) (Fig. 4-41, B). Knock-knee is normally present in children from about 2 to 7 years of age. Knock-knee that is excessive, asymmetric, accompanied by short stature, or evident in a child nearing puberty requires further evaluation.


Next inspect the feet. Infants' and toddlers' feet appear flat because the foot is normally wide and the arch is covered by a fat pad. Development of the arch occurs naturally from the action of walking. Normally, at birth the feet are held in a valgus (outward) or varus (inward) position. To determine whether a foot deformity at birth is a result of intrauterine position or development, scratch the outer, then inner, side of the sole. If the foot position is self-correctable, it will assume a right angle to the leg. As the child begins to walk, the feet turn outward less than 30 degrees and inward less than 10 degrees.


Toddlers have a “toddling” or broad-based gait, which facilitates walking by lowering the center of gravity. As the child reaches preschool age, the legs are brought closer together. By school age the walking posture is much more graceful and balanced.


The most common gait problem in young children is pigeon toe, or toeing in, which usually results from torsional deformities, such as internal tibial torsion (abnormal rotation or bowing of the tibia). Tests for tibial torsion include measuring the thigh-foot angle, which requires considerable practice for accuracy.


Elicit the plantar or grasp reflex by exerting firm but gentle pressure with the tip of the thumb against the lateral sole of the foot from the heel upward to the little toe and then across to the big toe. The normal response in children who are walking is flexion of the toes. Babinski sign, dorsiflexion of the big toe and fanning of the other toes, is normal during infancy but abnormal after about 1 year of age or when locomotion begins (see Fig. 7-10).














Joints


Evaluate the joints for range of motion. Normally this requires no specific testing if you have observed the child's movements during the examination. However, routinely investigate the hips in infants for congenital dislocation. Report any evidence of joint immobility or hyperflexibility. Palpate the joints for heat, tenderness, and swelling. These signs, as well as redness over the joint, warrant further investigation.














Muscles


Note symmetry and quality of muscle development, tone, and strength. Observe development by looking at the shape and contour of the body in both a relaxed and a tensed state. Estimate tone by grasping the muscle and feeling its firmness when it is relaxed and contracted. A common site for testing tone is the biceps muscle of the arm. Children are usually willing to “make a muscle” by clenching their fist.


Estimate strength by having the child use an extremity to push or pull against resistance, as in the following examples:




• Arm strength—Child holds the arms outstretched in front of the body and tries to raise the arms while downward pressure is applied.


• Hand strength—Child shakes hands with nurse and squeezes one or two fingers of the nurse's hand.


• Leg strength—Child sits on a table or chair with the legs dangling and tries to raise the legs while downward pressure is applied.





Note symmetry of strength in the extremities, hands, and fingers, and report evidence of paresis, or weakness.




















Neurologic Assessment


The assessment of the nervous system is the broadest and most diverse part of the examination process, since every human function, both physical and emotional, is controlled by neurologic impulses. Much of the neurologic examination has already been discussed, such as assessment of behavior, sensory testing, and motor function. The following focuses on a general appraisal of cerebellar function, deep tendon reflexes, and the cranial nerves.








Cerebellar Function


The cerebellum controls balance and coordination. Much of the assessment of cerebellar function is included in observing the child's posture, body movements, gait, and development of fine and gross motor skills. Tests such as balancing on one foot and the heel-to-toe walk assess balance. Test coordination by asking the child to reach for a toy, button clothes, tie shoes, or draw a straight line on a piece of paper (provided the child is old enough to do these activities). Coordination can also be tested by any sequence of rapid, successive movements, such as quickly touching each finger with the thumb of the same hand.


Several tests for cerebellar function can be performed as games (Box 4-11). When a Romberg test is done, stay beside the child if there is a possibility that he or she might fall. School-age children should be able to perform these tests, although in the finger-to-nose test preschoolers normally can only bring the finger within 5 to 7.5 cm (2 to 3 inches) of the nose. Difficulty in performing these exercises indicates poor sense of position (especially with the eyes closed) and incoordination (especially with the eyes opened).





Box 4-11   Tests for Cerebellar Function







• Finger-to-nose test—With child's arm extended, ask child to touch the nose with the index finger with eyes open and then closed.


• Heel-to-shin test—Have child stand and run the heel of one foot down the shin or anterior aspect of the tibia of the other leg, both with eyes opened and then closed.


• Romberg test—Have child stand with eyes closed and heels together; falling or leaning to one side is abnormal and is called Romberg sign.




















Reflexes


Testing reflexes is an important part of the neurologic examination. Persistence of primitive reflexes, loss of reflexes, or hyperactivity of deep tendon reflexes is usually a result of a cerebral insult.


Elicit reflexes by using the rubber head of the reflex hammer, flat of the finger, or side of the hand. If the child is easily frightened by equipment, use your hand or finger. Although testing reflexes is a simple procedure, the child may inhibit the reflex by unconsciously tensing the muscle. To avoid tensing, distract younger children with toys or talk to them. Older children can concentrate on the exercise of grasping their two hands in front of them and trying to pull them apart. This diverts their attention from the testing and causes involuntary relaxation of the muscles.


Deep tendon reflexes are stretch reflexes of a muscle. The most common deep tendon reflex is the knee jerk reflex, or patellar reflex (sometimes called the quadriceps reflex). Figs. 4-42 to 4-45 illustrate the reflexes normally elicited. Report any diminished or hyperreflexive response for further evaluation.
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FIG. 4-42 Testing for triceps reflex. Child is placed supine, with forearm resting over chest, and triceps tendon is struck. Alternate procedure: child's arm is abducted, with upper arm supported and forearm allowed to hang freely. Triceps tendon is struck. Normal response is partial extension of forearm.










[image: image]


FIG. 4-43 Testing for biceps reflex. Child's arm is held by placing partially flexed elbow in examiner's hand with thumb over antecubital space. Examiner's thumbnail is struck with hammer. Normal response is partial flexion of forearm.
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FIG. 4-44 Testing for patellar, or knee jerk, reflex, using distraction. Child sits on edge of examining table (or on parent's lap) with lower legs flexed at knee and dangling freely. Patellar tendon is tapped just below kneecap. Normal response is partial extension of lower leg.
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FIG. 4-45 Testing for Achilles reflex. Child should be in same position as for knee jerk reflex. Foot is supported lightly in examiner's hand, and Achilles tendon is struck. Normal response is plantar flexion of foot (foot pointing downward).




















Cranial Nerves


Assessment of the cranial nerves is an important area of neurologic assessment (Fig. 4-46; Table 4-11). With young children, present the tests as games to foster trust and security at the beginning of the examination. Also include the cranial nerve test when examining each system, such as tongue movement and strength, gag reflex, swallowing, cardinal positions of gaze (Fig. 4-47), and position of the uvula during examination of the mouth.




TABLE 4-11


ASSESSMENT OF CRANIAL NERVES










	DESCRIPTION AND FUNCTION

	TESTS










	I—Olfactory Nerve

	 






	Olfactory mucosa of nasal cavity
Smell

	With eyes closed, have child identify odors such as coffee, alcohol from a swab, or other smells; test each nostril separately.






	II—Optic Nerve

	 






	Rods and cones of retina, optic nerve
Vision

	Check for perception of light, visual acuity, peripheral vision, color vision, and normal optic disc.






	III—Oculomotor Nerve

	 






	Extraocular muscles of eye:
Superior rectus—moves eyeball up and in
Inferior rectus—moves eyeball down and in
Medial rectus—moves eyeball nasally
Inferior oblique—moves eyeball up and out

	Have child follow an object (toy) or light in six cardinal positions of gaze (see Fig. 4-47).






	Pupil constriction and accommodation

	Perform PERRLA (Pupils Equal, Round, React to Light, and Accommodation).






	Eyelid closing

	Check for proper placement of lid.






	IV—Trochlear Nerve

	 






	Superior oblique muscle (SO)—moves eye down and out

	Have child look down and in (see Fig. 4-47).






	V—Trigeminal Nerve

	 






	Muscles of mastication

	Have child bite down hard and open jaw; test symmetry and strength.






	Sensory—face, scalp, nasal and buccal mucosa

	With child's eyes closed, see if child can detect light touch in mandibular and maxillary regions.
Test corneal and blink reflex by touching cornea lightly (approach from side so that child does not blink before cornea is touched).






	VI—Abducens Nerve

	 






	Lateral rectus (LR) muscle—moves eye temporally

	Have child look toward temporal side (see Fig. 4-47).






	VII—Facial Nerve

	 






	Muscles for facial expression

	Have child smile, make funny face, or show teeth to see symmetry of expression.






	Anterior two thirds of tongue (sensory)

	Have child identify sweet or salty solution; place each taste on anterior section and sides of protruding tongue; if child retracts tongue, solution will dissolve toward posterior part of tongue.






	VIII—Auditory, Acoustic, or Vestibulocochlear Nerve






	Internal ear
Hearing and balance

	Test hearing; note any loss of equilibrium or presence of vertigo.






	IX—Glossopharyngeal Nerve






	Pharynx, tongue

	Stimulate posterior pharynx with a tongue blade; child should gag.






	Posterior third of tongue
Sensory

	Test sense of sour or bitter taste on posterior segment of tongue.






	X—Vagus Nerve

	 






	Muscles of larynx, pharynx, some organs of gastrointestinal system, sensory fibers of root of tongue, heart, and lung

	Note hoarseness of voice, gag reflex, and ability to swallow.
Check that uvula is in midline; when stimulated with tongue blade, it should deviate upward and to stimulated side.






	XI—Accessory Nerve

	 






	Sternocleidomastoid and trapezius muscles of shoulder

	Have child shrug shoulders while applying mild pressure; with examiner's hands placed on shoulders, have child turn head against opposing pressure on either side; note symmetry and strength.






	XII—Hypoglossal Nerve

	 






	Muscles of tongue

	Have child move tongue in all directions; have child protrude tongue as far as possible; note any midline deviation.
Test strength by placing tongue blade on one side of tongue and having child move it away.
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FIG. 4-46 Cranial nerves. (From Patton KT: Anatomy and physiology, ed 7, St. Louis, 2009, Mosby.)
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FIG. 4-47 Checking extraocular movements in the six cardinal positions indicates the functioning of cranial nerves III, IV, and VI. (From Ignatavicius DD: Medical-surgical nursing: patient-centered collaborative care, ed 6, St. Louis, 2009, Saunders.)


























Developmental Assessment


One of the most essential components of a complete health appraisal is assessment of developmental function. Screening procedures are designed to identify quickly and reliably children whose developmental level is below normal for their age and who therefore require further investigation. They also provide a means of recording objective measurements of present developmental function for future reference. Since the passage of Public Law 99-457, the Education of the Handicapped Act Amendments of 1986, much greater emphasis is placed on developmental assessment of children with disabilities, and nurses can play a vital role in providing this service. Specific timing for developmental screening and assessments is found in the Clinical Preventive Services care chart found on p. 113 (Fig. 4-7). Developmental assessments can be administered in a variety of settings: home, school, day care center, hospital, practitioner's office, or clinic.


In the past, the most widely used developmental screening tests for young children are the series of tests known as the Denver Developmental Screening Test (DDST) and its revision, the DDST-R, that have been revised, restandardized, and renamed the Denver II. The American Academy of Neurology and the Child Neurology Society state that research has found that the Denver-II is insensitive and lacks specificity, and neither the American Academy of Neurology nor the Child Neurology Society recommends use of the Denver-II for primary care developmental screening (Filipek, Accardo, Ashwal, et al, 2000). A comprehensive list of child development assessment tools has been developed by the National Early Childhood Technical Assistance Center as part of its cooperative agreement with the U.S. Office of Special Education Programs. The pediatric health promotion chapters include detailed information on developmental assessment that is unique to the age and each developmental stage of the child.








Ages and Stages


Ages and stages is a term used to broadly outline key periods in the human development timeline. During each stage, growth and development occur in the primary developmental domains, including physical, intellectual, language, and social-emotional. The Ages & Stages Questionnaires (ASQ)* are high-quality screening tools that include 19 age-specific surveys that ask parents about developmental skills common in daily life for children ages 1 month to [image: image] years (see Box 4-12). Parents or other caregivers answer questions regarding their child's abilities (e.g., Does your child climb on an object such as a chair to reach something he wants? When your child wants something, does she tell you by pointing at it?). Children whose development appears to fall significantly below results of other children their age are flagged for further evaluation The ASQ can be used as a universal screening tool in pediatric clinics to identify children at risk for social-emotional developmental delays (Briggs, Stettler, Silver, et al, 2012). Throughout this book each of the health promotion chapters include detailed information on development unique to the age and stage of the child.





Box 4-12   Ages & Stages*







• Type of screening: Developmental (ASQ-3) and social-emotional (ASQ:SE)


• Age range: 1-66 months for ASQ-3, 3-66 months for ASQ:SE


• Number of questionnaires: 21 for ASQ-3, 8 for ASQ:SE


• Number of items: About 30 per questionnaire


• Online components: Data management and questionnaire completion


• Reading level of items: 4th to 6th grade


• Who completes it: Parents


• Time to complete: 10-15 minutes


• Who scores it: Professionals


• Time to score: 2-3 minutes


• Languages: English and Spanish (for other languages, visit www.agesandstages.com)








*Information on the Ages & Stages Questionnaires can be found at www.agesandstages.com.

































NCLEX Review Questions







1. While interviewing parents who have just arrived in the health care clinic, the nurse begins the interview. Which statement below involves therapeutic communication techniques? Select all that apply.




A Allowing the parents to direct the conversation so they feel comfortable and in control


B Using broad, open-ended questions so that parents can feel open to discuss issues


C Redirecting by asking guided questions to keep the parents on task


D Careful listening, which relies on the use of clues and verbal leads to help move the conversation along


E Asking carefully worded, detailed questions to get accurate information





2. A nurse looks over her assignment for the day that includes an infant, a preschool-age child, a third-grader, and a sophomore in high school. Which techniques take into consideration developmental stages when working with pediatric patients?




A Being aware that infants will become agitated due to stranger anxiety around age 4 months


B When a preschooler is getting blood drawn, giving a detailed explanation will be helpful


C Explaining and demonstrating what the blood pressure machine does to the third-grader before taking her blood pressure


D Using a single consistent approach with the adolescent will help allay anger and hostility





3. These general approaches can be helpful when performing a physical exam. Select all that apply.




A With toddlers restraint may be necessary, and requesting a parent's assistance is appropriate.


B When examining a preschooler, giving a choice of which parts to examine may be helpful in gaining the child's cooperation.


C With a school-age child, it is always best to have the parents present when examining.


D Giving explanations about body systems can make adolescents nervous due to their egocentricities.


E An infant physical exam is done head to toe, similarly to the adult.





4. When assessing blood pressure in a child:




A Knowledge of normal mean is important: newborn, 65/41; 1 month to 2 years, 95/58; and 2 to 5 years, 101/57


B Cuff size is the most important variable and should be measured using limb length


C The child is considered normotensive if the blood pressure is below the 95th percentile


D Check upper- and lower-extremity blood pressure to look for abnormalities such as aortic stenosis, which causes lower-extremity blood pressure to be higher than upper





5. Growth measurement is a key element in children of their health status. One measurement for height is linear growth measurement. What should the nurse do to perfect this technique? Select all that apply.




A Understand the difference in measurement for children who can stand alone and for those who must lie recumbent.


B Use a length board and footboard or a standiometer, which is the best technique, or use a tape measure.


C Two measurers are usually required for a recumbent child, although one measurer may be sufficient for a cooperative child.


D Reposition the child and repeat the procedure. Measure at least twice (ideally three times). Average the measurements for the final value.


E Demonstrate competency when measuring the growth of infants, children, and adolescents. Refresher sessions should be taken when a lack of standardization occurs.













Correct Answers







1. B, C, D


2. C


3. A, B


4. A


5. A, D, E
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*The term illness is used in its broadest sense to denote any problem of a physical, emotional, or psychosocial nature. It is actually a history of the chief complaint.


*A sleep history and a sleep chart for the family to record the child's daily sleep and wake activities is available in Wilson D, Hockenberry M: Wong's clinical manual of pediatric nursing, ed 8, St. Louis, 2012, Mosby.


*Growth charts can be found on the Centers for Disease Control and Prevention website at http://www.cdc.gov/growthcharts/who_charts.htm.


*Jan M. Foote DNP, ARNP, CPNP, updated this section.


*The ASQ can be found at www.agesandstages.com.
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The evidence-based literature on pediatric pain assessment and management grows considerably each year. Treatment options for pediatric acute and chronic pain are continually being evaluated, and new technologies and administration options become available every day. Unfortunately, despite the advances in acute and chronic pediatric pain management, many children and adolescents continue to suffer from inadequately treated pain of all types. The undertreatment of pain in children is related to inconsistent practices in pain assessment, administration of analgesics at subtherapeutic levels, prolonged intervals in between medications, and lack of systematic monitoring and evaluation of relief (Jacob and Mueller, 2008). Effective management of pain in children requires a cyclical approach of assessment, pain intervention, and reassessment (Habich, Wilson, Thielk, et al, 2012).








Pain Assessment


The purpose of a pediatric pain assessment is to determine how much pain the child is feeling. Common responses to pain at various ages are found in Box 5-1. The Pediatric Initiative on Methods, Measurement, and Pain Assessment in Clinical Trials (PedIMMPACT) recommends specific core domains to assess pain in children that include pain intensity, global judgment of satisfaction with treatment, symptoms and adverse events, physical recovery, and emotional response (McGrath, Walco Turk, et al, 2008). While pain assessment includes more than a number rating, understanding the intensity of the pain experienced by the child is essential for effective pain management. Numerous pediatric pain scales exist and are most commonly identified as behavioral pain measures, self-report pain rating scales, and multidimensional pain assessment tools.





Box 5-1   Children's Responses to Pain at Various Ages





Newborn and Young Infant







• Uses crying


• Reveals facial appearance of pain (brows lowered and drawn together, eyes tightly closed, and mouth open and squarish)


• Exhibits generalized body response of rigidity or thrashing, possibly with local reflex withdrawal from what is causing the pain


• Shows no relationship between what is causing the pain and subsequent response











Older Infant







• Uses crying


• Shows a localized body response with deliberate withdrawal from what is causing the pain


• Reveals expression of pain or anger


• Demonstrates a physical struggle, especially pushing away from what is causing the pain











Young Child







• Uses crying and screaming


• Uses verbal expressions such as “Ow,” “Ouch,” “It hurts”


• Uses thrashing of arms and legs to combat pain


• Attempts to push what is causing the pain away before it is applied


• Displays lack of cooperation; need for physical restraint


• Begs for the procedure to end


• Clings to parent, nurse, or other significant person


• Requests physical comfort, such as hugs or other forms emotional support


• Becomes restless and irritable with ongoing pain


• Worries about the anticipation of the actual painful procedure











School-Age Child







• Demonstrates behaviors of the young child, especially during actual painful procedure, but less before the procedure


• Exhibits time-wasting behavior, such as “Wait a minute” or “I'm not ready”


• Displays muscular rigidity, such as clenched fists, white knuckles, gritted teeth, contracted limbs, body stiffness, closed eyes, wrinkled forehead











Adolescent







• Less vocal with less physical resistance


• More verbal in expressions, such as “It hurts” or “You're hurting me”


• Displays increased muscle tension and body control

















Behavioral Pain Measures


Behavioral measures of pain are generally used for children from infancy to age 4 years (Table 5-1). Behavioral pain assessment may provide a more complete picture of the total pain experience when administered in conjunction with a subjective self-report measure. Behavioral pain measurement tools may be more time consuming than self-reports because they depend on a trained observer to watch and record children's behaviors such as vocalization, facial expression, and body movements that suggest discomfort. Distress behaviors, such as vocalization of sounds associated with pain, changes in facial expression, and unexpected or unusual body movements, have been associated with pain (Figs. 5-1 and 5-2). Understanding that these behaviors are associated with pain makes assessing pain in small children with limited communication skills a little easier. However, discriminating between pain behaviors and reactions to other sources of distress, such as hunger, anxiety, or other types of discomfort, is not always easy. Behavioral pain measures are most reliable when used to measure short, sharp procedural pain, such as during injections or lumbar punctures, or when assessing pain in infants. They are less reliable when measuring recurrent or chronic pain and when assessing pain in older children, where pain scores on behavioral measures do not always correlate with the children's own reports of pain intensity.




TABLE 5-1


SUMMARY OF SELECTED BEHAVIORAL PAIN ASSESSMENT SCALES FOR YOUNG CHILDREN










	AGES OF USE

	RELIABILITY AND VALIDITY

	VARIABLES

	SCORING RANGE










	
Children's Hospital of Eastern Ontario Pain Scale (CHEOPS) (McGrath, Johnson, Goodman, et al, 1985)







	1-5 yr

	Interrater reliability: 90%-99.5%; Internal correlation: significant correlations between pairs of items
Concurrent validity between CHEOPS and visual analog scale (VAS): 0.91; between individual and total scores of CHEOPS and VAS: 0.50-0.86
Construct validity with preanalgesia and postanalgesia scores: 9.9-6.3

	Cry (1-3)
Facial (0-2)
Child verbal (0-2)
Torso (1-2)
Touch (1-2)
Legs (1-2)

	4 = no pain; 13 = worst pain






	
FLACC Postoperative Pain Tool (Merkel, Voepel-Lewis, Shayevitz, et al, 1997)







	2 mo-7 yr

	Validity using analysis of variance for repeated measures to compare FLACC scores before and after analgesia; preanalgesia FLACC scores significantly higher than postanalgesia scores at 10, 30, and 60 min (p <0.001 for each time)
Correlation coefficients used to compare FLACC pain scores and OPS pain scores; significant positive correlation between FLACC and OPS scores (r = 0.80; p <0.001); positive correlation also found between FLACC scores and nurses' global ratings of pain (r[47] = 0.41; p <0.005)

	Face (0-2)
Legs (0-2)
Activity (0-2)
Cry (0-2)
Consolability (0-2)

	0 = no pain; 10 = worst pain






	
FLACC Scale*







	 

	0

	1

	2






	Face

	No particular expression or smile

	Occasional grimace or frown, withdrawn, disinterested

	Frequent to constant frown, clenched jaw, quivering chin






	Legs

	Normal position or relaxed

	Uneasy, restless, tense

	Kicking, or legs drawn up






	Activity

	Lying quietly, normal position, moves easily

	Squirming, shifting back and forth, tense

	Arched, rigid, or jerking






	Cry

	No cry (awake or asleep)

	Moans or whimpers, occasional complaint

	Crying steadily, screams or sobs, frequent complaints






	Consolability

	Content, relaxed

	Reassured by occasional touching, hugging, or talking to; distractible

	Difficult to console or comfort














[image: image]





*From Merkel SI, Voepel-Lewis T, Shayevitz JR, et al: The FLACC: a behavioral scale for scoring postoperative pain in young children, Pediatr Nurs 23(3):293-297, 1997. © 2002, The Regents of the University of Michigan.
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FIG. 5-1 Full, robust crying of preterm infant after heel stick. (Courtesy Halbouty Premature Nursery, Texas Children's Hospital, Houston; photo by Paul Vincent Kuntz.)
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FIG. 5-2 The face of pain after heel stick. Note eye squeeze, brow bulge, nasolabial furrow, and wide-spread mouth. (Courtesy Halbouty Premature Nursery, Texas Children's Hospital, Houston; photo by Paul Vincent Kuntz.)










The FLACC Pain Assessment Tool is an interval scale that includes the five categories of behavior: facial expression (F), leg movement (L), activity (A), cry (C), and consolability (C) (Manworren and Hynan, 2003; Merkel, Voepel-Lewis, Shayevitz, et al, 1997). It measures each behavior on a 0 to 10 scale, with total scores ranging from 0 (no pain behaviors) to 10 (most possible pain behaviors).


The Children's Hospital of Eastern Ontario Pain Scale (CHEOPS) was developed in collaboration with experienced recovery room nurses who were queried as to what behaviors they most frequently observed to determine whether a child is in pain (McGrath, Johnson, Goodman, et al, 1985; Suraseranivongse, Montapaneewat, Manon, et al, 2005). Six categories of behaviors are identified: cry, facial, verbal, torso, touch, and legs. Scoring was devised so that 0 equals behavior that is the antithesis of pain, 1 means the behavior is not indicative of pain and is not the antithesis of pain, 2 indicates behavior consistent with mild or moderate pain, and 3 means the behavior is indicative of severe pain. The range of the total score is 4 to 13.


The only behavior pain measurement tool recommended for use with children in critical care settings is the COMFORT scale (Ambuel, Hamlett, Marx, et al, 1992). The COMFORT scale is a behavioral, unobtrusive method of measuring distress in unconscious and ventilated infants, children, and adolescents. This scale has eight indicators: alertness, calmness/agitation, respiratory response, physical movement, blood pressure, heart rate, muscle tone, and facial tension. Each indicator is scored between 1 and 5 based on the behaviors exhibited by the patient. The provider observes the patient unobtrusively for 2 minutes and derives the total score by adding the scores of each indicator. The total scores can range between 8 and 40. A score of 17 to 26 generally indicates adequate sedation and pain control. The COMFORT scale performed best when compared to the CHIPPS, CRIESS, and PIPP in assessing behavioral and physiologic components of pain in newborns following cardiac surgery (Franck, Ridout, Howard, et al, 2011).














Self-Report Pain Rating Scales


Self-report measures are most often used for children over 4 years of age (Table 5-2). There are many different “faces” scales for the measurement of pain intensity. Although children who are 4 or 5 years old are able to use self-report measures, cognitive characteristics of the preoperational stage influence their ability to use these scales. Simple, concrete anchor words, such as “no hurt” to “biggest hurt,” are more appropriate than “least pain sensation to worst intense pain imaginable.” The ability to discriminate degrees of pain in facial expressions appears to be reasonably established by 3 years of age (see Table 5-2). Faces scales provide a series of facial expressions depicting gradations of pain. The faces are appealing because children can simply point to the face that represents how they feel.




TABLE 5-2


PAIN RATING SCALES FOR CHILDREN










	PAIN SCALE, DESCRIPTION

	INSTRUCTIONS

	RECOMMENDED AGE, COMMENTS










	
FACES Pain Rating Scale*







	Consists of six cartoon faces ranging from smiling face for “no pain” to tearful face for “worst pain”

	
Original instructions:
Explain to child that each face is for a person who feels happy because there is no pain (hurt) or sad because there is some or a lot of pain. FACE 0 is very happy because there is no hurt. FACE 1 hurts just a little bit. FACE 2 hurts a little more. FACE 3 hurts even more. FACE 4 hurts a whole lot, but FACE 5 hurts as much as you can imagine, although you don't have to be crying to feel this bad. Ask child to choose face that best describes own pain. Record number under chosen face on pain assessment record.
Brief word instructions:
Point to each face using the words to describe the pain intensity. Ask child to choose face that best describes own pain, and record appropriate number.

	For children as young as 3 yr. Using original instructions without affect words, such as happy or sad, or brief words resulted in same range of pain rating, probably reflecting child's rating of pain intensity. For coding purposes, numbers 0, 2, 4, 6, 8, 10 can be substituted for 0-5 system to accommodate 0-10 system.
The FACES provides three scales in one: facial expressions, numbers, and words.
Research supports cultural sensitivity of FACES for Caucasian, African-American, Hispanic, Thai, Chinese, and Japanese children.
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Word-Graphic Rating Scale† (Tesler, Savedra, Holzemer, et al, 1991)







	Uses descriptive words (may vary in other scales) to denote varying intensities of pain

	Explain to child, “This is a line with words to describe how much pain you may have. This side of the line means no pain, and over here the line means worst possible pain.” (Point with your finger where “no pain” is, and run your finger along the line to “worst possible pain,” as you say it.) “If you have no pain, you would mark like this.” (Show example.) “If you have some pain, you would mark somewhere along the line, depending on how much pain you have.” (Show example.) “The more pain you have, the closer to worst pain you would mark. The worst pain possible is marked like this.” (Show example.) “Show me how much pain you have right now by marking with a straight, up-and-down line anywhere along the line to show how much pain you have right now.” With millimeter rule, measure from the “no pain” end to mark and record this measurement as pain score.

	Children 4-17 yr
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	Numeric Scale






	Uses straight line with end points identified as “no pain” and “worst pain” and sometimes “medium pain” in the middle; divisions along line marked in units from 0-10 (high number may vary)

	Explain to child that at one end of line is 0, which means that person feels no pain (hurt). At other end is usually 5 or 10, which means the person feels worst pain imaginable. The numbers 1-5 or 1-10 are for very little pain to a whole lot of pain. Ask child to choose number that best describes own pain.

	Children as young as 5 yr, as long as they can count and have some concept of numbers and their values in relation to other numbers
Scale may be used horizontally or vertically.
Number coding should be same as other scales used in facility.
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Visual Analog Scale (VAS) (Cline, Herman, Shaw, et al, 1992)







	Defined as vertical or horizontal line that is drawn to certain length, such as 10 cm (4 inches), and anchored by items that represent extremes of the subjective phenomenon being measured, such as pain

	Ask child to place mark on line that best describes amount of own pain. With centimeter ruler, measure from “no pain” end to the mark, and record this measurement as the pain score.

	Children as young as [image: image] yr, preferably 7 yr
Vertical or horizontal scale may be used.
Research shows that children ages 3-18 yr least prefer VAS compared with other scales (Luffy and Grove, 2003; Wong and Baker, 1988).
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Color Tool (Eland and Banner, 1999)







	Uses markers for child to construct own scale that is used with body outline

	Present eight markers to child in random order. Ask child, “Of these colors, which color is like _____?” (the event identified by child as having hurt the most). Place the marker (represents severe pain) away from other markers. Ask child, “Which color is like a hurt, but not quite as much as _____?” (the event identified by child as having hurt the most). Place this marker with the marker chosen to represent severe pain. Ask child, “Which color is like something that hurts just a little?” Place the marker with the other colors. Ask child, “Which color is like no hurt at all?” Show the four marker choices to the child in order from worst to no-hurt color. Ask child to show on body outlines where he or she hurts, using markers chosen. After child has colored hurts, ask if they are current hurts or hurts from the past. Ask if child knows why the area hurts if it is not clear to you why it does.

	Children as young as 4 yr, provided they know their colors, are not color blind, and are able to construct the scale if in pain
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*Wong-Baker FACES Pain Rating Scale reference manual describing development and research of the scale is available from City of Hope Pain/Palliative Care Resource Center, 1500 East Duarte Road, Duarte, CA 91010; 626-359-8111, ext. 3829; fax: 626-301-8941; www1.us.elsevierhealth.com/FACES.


†Instructions for Word-Graphic Rating Scale from Acute Pain Management Guideline Panel: Acute pain management in infants, children, and adolescents: operative and medical procedures; quick reference guide for clinicians, ACHPR Pub. No. 92-0020, Rockville, Md, 1992, Agency for Health Care Research and Quality, US Department of Health and Human Services. Word-Graphic Rating Scale is part of the Adolescent Pediatric Pain Tool and is available from Pediatric Pain Study, University of California, School of Nursing, Department of Family Health Care Nursing, San Francisco, CA 94143-0606; 415-476-4040.





The Bieri Faces Pain Scale–Revised (Hicks, von Baeyer, Spafford, et al, 2001) and the WB FACES Pain Scale (Wong and Baker, 1988) are the most widely used faces pain measurement tools. The Bieri scale consists of six faces depicting increasing gradation of pain severity from 0 = “no pain” on the left face to 5 = “most pain possible” on the right face. In developing this scale, the authors did not include a smiling face at the “no pain” end or tears at the “most pain” end and validated it so that it is equivalent to a 0 to 10 metric system. The WB FACES Pain Scale consists of six cartoon faces ranging from a smiling face for “no pain” to a tearful face for “worst pain.” The child is asked to choose a face that describes his or her pain. Most children prefer the WB FACES Pain Scale (Keck, Gerkensmeyer, Joyce, et al, 1996; Luffy and Grove, 2003; Tomlinson, von Baeyer, Stinson, et al, 2010). The WB FACES pain scale is the most preferred and widely used in children's hospitals across the United States and has been translated into many languages (Oakes, 2011).


For children 8 years and older, the Numeric Rating Scale (NRS), specifically the 0 to 10 scale, is most widely used in clinical practice because it is easy to use. Although the Visual Analog Scale (VAS) requires a higher degree of abstraction than the NRS, the PedIMMPACT group recommends the VAS because of the lack of supportive evidence through psychometric studies with the NRS in children and adolescents.














Multidimensional Measures


The number of pain measures available for use in infants, young children, and adolescents has increased dramatically and adds a layer of complexity to the assessment of pain in children. The current trend supports a common metric for measurement of pain in children. Most instruments consist of 0 for no pain to a range of 4 to 160 for the top anchors in pain measures. A pain score of 5 may mean a lot of pain (if a 0 to 5 scale is used) or very little (if a 0 to 100 scale is used), and it may not be clearly specified which score corresponds to which scale. Other health care providers who do not specialize in pediatric pain may be confused by the available instruments and scoring methods and may not be able to determine the effectiveness of interventions by the pain score documented. An advantage to using a common metric is that a certain score may be considered as the point at which an intervention is required, or a point at which relief may be considered adequate (von Baeyer and Hicks, 2000). The 0 to 10 system was reported to be preferred by health care providers and would make pain scores easier to read, interpret, and integrate into research and practice.


Several cognitive skills, such as measurement, classification, and seriation (the ability to accurately place in ascending or descending order), become apparent between 7 and 10 years of age. Older children are able to use a 0 to 10 NRS used by adolescents and adults. Other dimensions such as pain quality, pain location, and spatial distribution of pain may change without a change in pain intensity.


Pain charts or pain drawings are used to obtain information regarding the location of pain and have been well validated for children 8 years and older (von Baeyer, Lin, Seidman, et al, 2011). The Adolescent Pediatric Pain Tool (APPT), modeled after the McGill Pain Questionnaire (Melzack, 1975), is a multidimensional pain measurement instrument used with children and adolescents to assess pain location, intensity, and quality (Fig. 5-3). The APPT is an instrument with an anterior and posterior body outline on one side and a 100-mm word-graphing rating scale with a pain descriptor on the other side (Savedra, Holzemer, Tesler, et al, 1993; Savedra, Tesler, Holzemer, et al, 1989; Tesler, Savedra, Holzemer, et al, 1991). Each of the three components of the APPT is scored separately. The body outline is scored by placing a clear plastic template overlay with 43 body areas on the body outline diagram. An estimate of the pervasiveness of the pain is made by counting the number of body areas marked. A ruler or micrometer preprinted on the APPT is used to score the word-graphic rating scale. The number of millimeters from the left side of the scale to the point marked by the child is measured; and the numeric value provides an overall evaluation of the amount of pain the child is experiencing. The total number of words on the descriptor list is counted, and scores range from 0 to 56. The clinician then counts the number of words selected in each of three categories—evaluative (0-8), sensory (0-37), and affective (0-11)—and calculates a percentage score for each one (Savedra, Holzemer, Tesler, et al, 1993).
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FIG. 5-3 Adolescent Pediatric Pain Tool: body outlines for pain assessment. Instructions: “Color in the areas on these drawings to show where you have pain. Make the marks as big or as small as the place where the pain is.” Tool has been completed by a child with sickle cell disease. (From Savedra MC, Tesler MD, Holzemer WL, Ward JA, School of Nursing, University of California–San Francisco; copyright 1989, 1992.)








An advantage to using the APPT is that, in some pain states, pain intensity ratings do not change, but pain location and spatial distribution of pain may decrease over time. The total surface area may decrease, but some children may perceive the remaining sites as equal in pain intensity. In addition to pain location, assessments of pain quality may be able to distinguish the presence of the different dimensions of pain (temporal, affective, evaluative, and sensory). Words may not be quantifiable on an NRS, yet they represent the pain experience, such as horrible and terrible from the evaluative dimension, screaming and terrifying from the affective dimension, or sharp and stabbing from the sensory dimension. The different qualities of pain may also represent whether pain is of an ischemic and inflammatory nature in the cutaneous, subcutaneous, and musculoskeletal tissues, as opposed to pain that is more neuropathic, which may be described using words such as shooting, burning, or shocklike (Pasero and McCaffrey, 2011).


The Pediatric Pain Questionnaire (PPQ) is a multidimensional pain instrument to assess patient and parental perceptions of the pain experience in a manner appropriate for the cognitive-developmental level of children and adolescents. The PPQ consists of eight areas of inquiry: pain history, pain language, the colors children associate with pain, emotions children experience, the worst pain experiences, the ways they cope with pain, the positive aspects of pain, and the location of their current pain. The three components of the PPQ include VASs; color-coded rating scales; and verbal descriptors to provide information about the sensory, affective, and evaluative dimensions of chronic pain (Varni, Thompson, and Hanson, 1987). There is also information about the child and family's pain history, symptoms, pain relief interventions, and socioenvironmental situations that may influence pain. The child, parent, and physician each complete the form separately.














Chronic and Recurrent Pain Assessment


Pain that persists for 3 months or more or beyond the expected period of healing is defined as chronic pain. Complex regional pain syndrome and chronic daily headache are the most common types of chronic pain conditions in children. Pain that is episodic and recurs is defined as recurrent pain. The time frame within which episodes of pain recur is at least 3 months. Recurrent pain syndromes in children include migraine headache, episodic sickle cell pain, recurrent abdominal pain, and recurrent limb pain (see Research Focus box).
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Pain in School-Age Children


Van Dijk, McGrath, Pickett, and colleagues (2006) reported that 57% of school-age children have at least one recurrent pain (headaches, stomach pains, growing pains), and at least 6% have one or more chronic pain episodes (disease related, back pain).


Chronic or recurrent pain adversely affects the psychosocial and physical well-being of children. The domains for the assessment of chronic or recurrent pain are the same for acute pain (pain intensity, global judgment of satisfaction with treatment, symptoms and adverse events, physical functioning, emotional functioning, economic factors), plus two additional domains: role functioning and sleep. Because the time course of chronic or recurrent pain is different from that of acute pain, measures used to assess chronic pain often evaluate the symptom over time.





For children and adolescents with chronic pain, a measure such as the functional disability inventory (FDI) (Walker and Greene, 1991) provides a more comprehensive evaluation of the influence of pain on physical functioning. The FDI assesses the child's ability to perform everyday physical activities and has established psychometric properties with different populations (Claar and Walker, 2006; Kashikar-Zuck, Flowers, Claar et al, 2011). For children less than 7 years of age, the Pediatric Quality of Life Scale (PedsQL), developed by Varni, Seid, and Rode (1999), is a multidimensional scale with both parent and child versions that is recommended for assessing physical, emotional, social, and academic functioning as they relate to the child's pain. The PedsQL and the PedMIDAS (Gold, Mahrer, Yee, et al, 2009; Hershey, Powers, Vockell, et al, 2001; 2004) have been validated for measurement of role functioning in children with chronic or recurrent pain.


The presence of depression or anxiety may be more prevalent in children with chronic or recurrent pain. The Children's Depression Inventory (Kovacs, 1981) and the Revised Child Anxiety and Depression Scale (Chorpita, Yim, Moffitt, et al, 2000) have been used to assess anxiety and depression in children and adolescents with chronic or recurrent pain (Logan, Claar, Guite, et al, 2013). Fortunately, most children with chronic or recurrent pain do not experience clinical levels of anxiety or depression.


Pain diaries are commonly used to assess pain symptoms and response to treatment in children and adolescents with recurrent or chronic pain (Dampier, Ely, Brodecki, et al, 2002a; 2002b; Ely, Dampier, Gilday, et al, 2002; Palermo, Valenzuela, and Stork, 2004; Stinson, Stevens, Feldman, et al, 2008). Most pain diaries use NRS or VAS with varying anchors such as faces scales or words. Diary studies have included children as young as 6 years. Conventional paper-and-pencil measures have been associated with several limitations such as poor compliance, missing data, hoarding of responses, and back and forward filling. An electronic diary to assess pediatric chronic pain is a developing area that holds promise for the future (see Research Focus box).
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Electronic Diaries


An increasing number of studies are converting paper diaries into electronic diaries for use in school-age children and adolescents with recurrent or chronic pain (Stinson, Stevens, Feldman, et al, 2008). Electronic diaries were found to show higher accuracy of children's diary responses and higher compliance rates when compared with the paper format. However, electronic diaries are more expensive and may have a number of logistic issues left to resolve.





Sleep disruption is also common in those with chronic or recurrent pain (Valrie, Bromberg, Palermo, et al, 2013). More than half of children with pain-related conditions report difficulties sleeping (Palermo and Kiska, 2005). A sleep diary can be useful in keeping a record of activities surrounding sleep, including bedtime, time to fall asleep, number of night awakenings, waking in the morning, and especially any pain or other circumstance that interfered with sleeping. The sleep diary was validated using sleep actigraphy in healthy children ages 13 and 14 years (Gaina, Sekine, Chen, et al, 2004). The Sleep Habits Questionnaire, which is useful for assessing sleep behaviors in school-age children with chronic or recurrent pain, has also been evaluated for use in preschool and toddlers using parent proxy (Sneddon, Peacock, and Crowly, 2012).





















Assessment of Pain in Specific Populations



Pain in Neonates





Assessment of pain in the preverbal child is difficult, especially in the neonate, since the most reliable indicator of pain, self-report, is not possible. Evaluation must be based on physiologic changes and behavioral observations (Box 5-2). Although behaviors such as vocalizations, facial expressions, body movements, and general relaxation state are common to all infants, they vary with different situations. Crying associated with pain is more intense and sustained (see Fig. 5-1). Facial expression is the most consistent and specific characteristic; scales are available to systematically evaluate facial features, such as eye squeeze, brow bulge, open mouth, and taut tongue. Most infants respond with increased body movements, but the infant may be experiencing pain even when lying quietly with eyes closed. The preterm infant's response to pain may be behaviorally blunted or absent; however, there is ample evidence that such infants are neurologically capable of feeling pain. In addition, infants in awake or alert states demonstrate a more robust reaction to painful stimuli than infants in sleep states. Also, an infant receiving a muscle-paralyzing agent (vecuronium) is incapable of a behavioral or visible pain response.





Box 5-2   Manifestations of Acute Pain in the Neonate





Physiologic Responses







Vital signs—Observe for variations.




• Increased heart rate


• Increased blood pressure


• Rapid, shallow respirations





Oxygenation




• Decreased transcutaneous oxygen saturation (tcPo2)


• Decreased arterial oxygen saturation (Sao2)





Skin—Observe color and character.




• Pallor or flushing


• Diaphoresis


• Palmar sweating





Other observations




• Increased muscle tone


• Dilated pupils


• Decreased vagal nerve tone


• Increased intracranial pressure


• Laboratory evidence of metabolic or endocrine changes: hyperglycemia, lowered pH, elevated corticosteroids














Behavioral Responses







Vocalizations—Observe quality, timing, and duration.




• Crying


• Whimpering


• Groaning





Facial expression—Observe characteristics, timing, orientation of eyes and mouth.




• Grimaces


• Brow furrowed


• Chin quivering


• Eyes tightly closed


• Mouth open and squarish





Body movements and posture—Observe type, quality, and amount of movement or lack of movement; relationship to other factors.




• Limb withdrawal


• Thrashing


• Rigidity


• Flaccidity


• Fist clenching





Changes in state—Observe sleep, appetite, activity level.




• Changes in sleep-wake cycles


• Changes in feeding behavior


• Changes in activity level


• Fussiness, irritability


• Listlessness














Although regular use of pain assessment tools can assist caregivers in determining whether the infant is in pain, caregivers must consider the infant's maturity, behavioral state, energy resources available to respond, and risk factors for pain. In infants with diminished ability to respond robustly to pain, it is imperative to presume that pain exists in all situations that are usually considered painful for adults and children, even in the absence of behavioral or physiologic signs.


Several pain assessment tools for neonates have been developed (Table 5-3). One tool used by nurses who work with premature and full-term infants in the neonatal intensive care setting is called CRIES, which is an acronym for the tool's physiologic and behavioral indicators of pain: Crying, Requiring increased oxygen, Increased vital signs, Expression, and Sleeplessness. Each indicator is scored from 0 to 2, with a total possible pain score, representing the worst pain, of 10. A pain score greater than 4 is considered significant. This tool has been tested for reliability and validity for postoperative pain in infants between the ages of 32 weeks of gestation up to 20 weeks postterm (60 weeks) (Sweet and McGrath, 1998).




TABLE 5-3


SUMMARY OF PAIN ASSESSMENT SCALES FOR INFANTS










	AGES OF USE

	RELIABILITY AND VALIDITY

	VARIABLES

	SCORING RANGE










	
Neonatal Infant Pain Scale (NIPS) (Lawrence, Alcock, McGrath, et al, 1993)







	Average gestational age 33.5 wk

	Interrater reliability: 0.92 and 0.97
Construct validity using analysis of variance between scores before, during, and after procedure: F = 18.97, df = 2.42, p < 0.001
Concurrent validity between NIPS and visual analog scale (VAS) using Pearson correlations: 0.53-0.84
Internal consistency using Cronbach alpha: 0.95, 0.87, and 0.88 for before, during, and after procedure scores

	Facial expression (0-1)
Arms (0-1)
Cry (0-2)
Legs (0-1)
Breathing patterns (0-1)
State of arousal (0-1)

	0 = no pain; 7 = worst pain






	
CRIES (Krechel and Bildner, 1995)







	32-60 wk of gestational age

	Concurrent validity between CRIES and POPS: 0.73 (p < 0.0001, n = 1382); Spearman correlation between subjective report and POPS and CRIES: 0.49 (p < 0.0001, n > 1300)
Discriminant validity using before and after analgesia scores: Wilcoxon sign rank test: mean decline of 3.0 units (p < 0.0001, n = 74)
Interrater reliability using Spearman correlation coefficient: r = 0.72 (p < 0.0001, n = 680)

	Crying (0-2)
Requires increased oxygen (0-2)
Increased vital signs (0-2)
Expression (0-2)
Sleepless (0-2)

	0 = no pain; 10 = worst pain






	
Premature Infant Pain Profile (PIPP) (Stevens, Johnston, Petryshen, et al, 1996)







	28-40 wk of gestational age

	Internal consistency using Cronbach alpha: 0.75-0.59; standardized item alpha for six items: 0.71
Construct validity using handling versus painful situations: statistically significant differences (paired t = 12.24, two-tailed p < 0.0001, and Mann-Whitney U = 765.5, p < 0.00001) and using real versus sham heel stick procedures with infants ages 28-30 wk of gestational age (t = 2.4, two-tailed p < 0.02, and Mann-Whitney U = 132, p < 0.016) and with full-term boys undergoing circumcision with topical anesthetic versus. placebo (t = 2.6, two-tailed p < 0.02, or nonparametric equivalent Mann-Whitney U test, U = 145.7, two-tailed p < 0.02)

	Gestational age (0-3)
Eye squeeze (0-3)
Behavioral state (0-3)
Nasolabial furrow (0-3)
Heart rate (0-3)
Oxygen saturation (0-3)
Brow bulge (0-3)

	0 = no pain; 21 = worst pain






	
Neonatal Pain, Agitation, and Sedation Scale (NPASS) (Puchalski and Hummel, 2002)







	Birth (23 wk of gestational age) and full-term newborns up to 100 days

	Interrater reliability using ICC: 0.95 CI for preintervention and postintervention pain scale; 0.95 CI for preintervention and postintervention sedation scale
Internal consistency (Cronbach alpha):
Preintervention pain scale, 0.75 and 0.71 raters 1 and 2
Postintervention pain scale, 0.25 and 0.27 raters 1 and 2
Preintervention sedation scale, 0.88 and 0.81 raters 1 and 2
Postintervention sedation scale, 0.86 and 0.89 raters 1 and 2

	Cry/irritability (0-2)
Behavior/state (0-2)
Facial expression (0-2)
Extremities/tone (0-2)
Vital signs—heart rate, respiratory rate, blood pressure, Sao2 (0-2)

	Pain score: 0 = no pain; 10 = intense pain
Sedation score: 0 = no sedation; 10 = deep sedation






	CRIES Neonatal Postoperative Pain Scale






	 

	0

	1

	2






	Crying

	No

	High pitched

	Inconsolable






	Requires oxygen for saturation >95%

	No

	<30%

	>30%






	Increased vital signs

	Heart rate and blood pressure ≤ preoperative state

	Heart rate and blood pressure increase <20% of preoperative state

	Heart rate and blood pressure increase >20% of preoperative state






	Expression

	None

	Grimace

	Grimace, grunt






	Sleepless

	No

	Wakes at frequent intervals

	Constantly awake
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The Premature Infant Pain Profile (PIPP) was developed specifically for preterm infants (Sweet and McGrath, 1998). The category “gestational age at time of observation” gives a higher pain score to infants with lower gestational age. Infants who are asleep 15 seconds before the painful procedure also receive additional points for their blunted behavioral responses to painful stimuli.


The Neonatal Pain, Agitation, and Sedation Scale (NPASS) was originally developed to measure pain or sedation in preterm infants after surgery. It measures five criteria (see Table 5-3) in two dimensions (pain and sedation) and is used in neonates as young as 23 weeks of gestation up to infants 100 days old. Extra points are added in the pain scale dimension for preterm infants based on gestational age.








Children with Communication and Cognitive Impairment


The assessment of pain in children with communication and cognitive impairment can be challenging. Children who have significant difficulties in communicating with others about their pain include those who have significant neurologic impairments (e.g., cerebral palsy), cognitive impairment, metabolic disorders, autism, severe brain injury, and communication barriers (e.g., critically ill children who are on ventilators or heavily sedated or have neuromuscular disorders, loss of hearing, or loss of vision) and consequently are at greater risk for undertreatment of pain. Children with communication and cognitive deficits often experience spasticity, contractures, injury, infection, and orthopedic surgical treatment that may be painful. Behaviors include moaning, inconsistent patterns of play and sleep, changes in facial expression, and other physical problems that may mask expression of pain and be difficult to interpret (see Research Focus box).
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Pain Reporting in Cognitively Impaired Children


Parents of children with severe cognitive impairment reported that their child experienced pain or severe discomfort that was not being effectively managed (Malviya, Voepel-Lewis, Burke, et al, 2006). The most frequently reported pain behaviors are crying; being less active; seeking comfort; moaning; not cooperating; being irritable; being stiff, spastic, tense, or rigid; sleeping less; being difficult to satisfy or pacify; flinching or moving body part away; and being agitated or fidgety. Parents also reported that some daily living activities were painful such as assisted stretching and walking, independent standing, toileting, putting on splints, occupational therapy, range of motion, and physical therapy.





The revised FLACC observational pain scale uses a behavioral approach that observes the child's face, legs, activity, cry, and consolability and is supported for use in clinical practice for children with cognitive impairment (Voepel-Lewis, Malviya, Tait, et al, 2008).


The Non-Communicating Children's Pain Checklist (NCCPC) is a pain measurement tool specifically designed for children with cognitive impairments (Breau, McGrath, Camfield, et al, 2002). The scale discriminates between periods of pain and calm and can predict behavior during subsequent episodes of pain (Fig. 5-4). The scale consists of six subscales (vocal, social, facial, activity, body and limbs, physiologic signs), which are scored based on the number of times the items are observed over a 10-minute period (0 = not at all; 1 = just a little; 2 = fairly often; 3 = very often).
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FIG. 5-4 Noncommunicating Children's Pain Checklist. (Copyright 2004, Lynn Breau, Patrick McGrath, Allen Finley, and Carol Camfield. Reprinted with permission.)




















Cultural Differences


Expression of pain can be greatly affected by communication barriers (Azize, Humphreys, Cattani, 2011). A major challenge in the assessment and management of pain in children is the cultural appropriateness of pain assessment tools that have been validated only in Caucasian and English-speaking children (see Cultural Competence box). Cultural background may influence the validity and reliability of pain assessment tools developed in a single cultural context.
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Pain Scales


Observational scales and interview questionnaires for pain may not be as reliable for pain assessment as self-report scales in children of Hispanic origin. Children of Asian descent, who may learn to read Chinese characters vertically downward and from right to left, may have difficulty using horizontally oriented scales.





There are several documented barriers to effective pain treatment in non-English-speaking patients, including inadequate assessment of pain, concern about side effects of and tolerance to analgesics, patient and family reluctance to report pain, fear that pain means worse disease, reluctance to take pain medications, and lack of adherence to prescribed analgesics (Abbe, Simon, Angiolillo, et al, 2006; Bruera, Willey, Ewert-Flannagan, et al, 2005). Non-English-speaking patients pose additional language and cultural barriers that make pain assessment and treatments more challenging (see Research Focus box). To minimize the risk of undertreatment of pain, clinicians may give non-English-speaking children and adolescents the body outline diagram of the APPT and encourage them to use the diagram for communicating the location and extensiveness of pain (Jacob and Mueller, 2008) (see Research Focus box).
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Pain Reporting in Non-English-Speaking Children


Jacob, McCarthy, Sambuco, and colleagues (2008) examined the pain experience of Spanish-speaking children with cancer who were asked about their pain during the week before a scheduled oncology clinic appointment. They found that 41% of the patients were experiencing pain. Some were experiencing moderate to severe pain and did not receive medications because they did not report their pain.

















Children with Chronic Illness and Complex Pain


Questionnaires and pain assessment scales do not always provide the most meaningful means of assessing pain in children, particularly for those with complex pain. Some children cannot relate to a face or a number that describes their pain. Other children, such as those with cancer, are experiencing multiple symptoms and may find it difficult to isolate the pain from other symptoms. Rating the pain is only one aspect of assessment and does not always accurately convey to others how they really feel (Oakes, 2011).


The most important aspect of pain assessment for children with chronic illness, particularly those with complex pain, is the relationship that develops between the child and the family. This relationship offers health care providers a sense of what the pain experience means to the child and family. The pain experience can interfere with the child's ability to eat, sleep, and perform daily activities and routines and may be complicated by pain processes that occur in the central nervous system, side effects of medical treatments, and complications associated with disease management.


Other important components of assessment include the onset of pain; pain duration or pattern; the effectiveness of the current treatment; factors that aggravate or relieve the pain; other symptoms and complications concurrently felt; and interference with the child's mood, function, and interactions with family (Pasero and McCaffrey, 2011). In addition to asking the child or parent when the pain started and how long the pain lasts, the nurse can assess variations and rhythms by asking whether the pain is better or worse at certain times of the day or night. If the child has had pain for a while, the child or parent may know which medications and doses are helpful. They may also have found some nonpharmacologic methods that have helped. The nurse may ask the child or parent if there are activities, positions, and other events that may increase the pain. Pain may be accompanied by other symptoms such as nausea and poor appetite, and it may interfere with sleep and other activities.


Other aspects warranting careful assessment that may pose barriers to effective management include family issues and relationships, fears and concerns about addictions (see Community and Home Health Considerations box, p. 180), the clinician's and family's lack of knowledge about pain, inappropriate use of pain medications, ineffective management of adverse effects from medications, and the use of different modalities (Pasero and McCaffrey, 2011).




















Pain Management


Children may experience pain as a result of surgery, injuries, acute and chronic illnesses, and medical or surgical procedures. Unrelieved pain may lead to potential long-term physiologic, psychosocial, and behavioral consequences. Improving pain management requires a multifactorial approach encompassing education, institutional support, attitude shifts, and change leaders (Twycross, 2010). Nonpharmacologic interventions and adequate pain medications are both essential to providing optimal pain management.








Nonpharmacologic Management


Pain is often associated with fear, anxiety, and stress. A number of nonpharmacologic techniques, such as distraction, relaxation, guided imagery, and cutaneous stimulation, can help with pain control (see Applying Evidence to Practice box). It is also important to provide coping strategies that help reduce pain perception, make pain more tolerable, decrease anxiety, and enhance the effectiveness of analgesics or reduce the dosage required. Techniques decrease the perceived threat of pain, provide a sense of control, enhance comfort, and promote rest and sleep (Pasero and McCaffrey, 2011). Despite a paucity of research on the effectiveness of many of these interventions, the strategies are safe, noninvasive, and inexpensive, and most are independent nursing functions. Environmental and psychologic factors may exert a powerful influence on children's pain perceptions and may be modified by using psychosocial strategies, education, parental support, and cognitive-behavioral interventions. For children undergoing repeated painful procedures, cognitive-behavioral interventions are effective for decreasing anxiety and distress (Chambers, Taddio, Uman, et al, 2009). Nonnutritive sucking (pacifier) (Fig. 5-5), kangaroo care, swaddling/facilitated tucking interventions reduce behavioral, physiologic, and hormonal responses to pain from procedures, such as heel punctures, in preterm and newborn infants (Meek & Huertas, 2012; Pillai Riddell, Racine, Turcotte, et al, 2011) (see Research Focus box).
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FIG. 5-5 Sucking following oral sucrose can enhance analgesia before a heel stick in a preterm infant.











Applying Evidence to Practice


Nonpharmacologic Strategies for Pain Management





General Strategies







Consult child-life specialist.


Use nonpharmacologic interventions to supplement, not replace, pharmacologic interventions, and use for mild pain and pain that is reasonably well controlled with analgesics.


Form a trusting relationship with child and family.


Express concern regarding their reports of pain and intervene appropriately.


Take an active role in seeking effective pain management strategies.


Use general guidelines to prepare child for procedure.


Prepare child before potentially painful procedures, but avoid “planting” the idea of pain.




• For example, instead of saying, “This is going to (or may) hurt,” say, “Sometimes this feels like pushing, sticking, or pinching, and sometimes it doesn't bother people. Tell me what it feels like to you.”


• Use “nonpain” descriptors when possible (e.g., “It feels like heat” rather than “It's a burning pain”). This allows for variation in sensory perception, avoids suggesting pain, and gives the child control in describing reactions.


• Avoid evaluative statements or descriptions (e.g., “This is a terrible procedure” or “It really will hurt a lot”).





Stay with child during a painful procedure.


Allow parents to stay with child if child and parent desire; encourage parent to talk softly to child and to remain near child's head.


Involve parents in learning specific nonpharmacologic strategies and in assisting child with their use.


Educate child about the pain, especially when explanation may lessen anxiety (e.g., that pain may occur after surgery and does not indicate something is wrong); reassure the child that he or she is not responsible for the pain.


For long-term pain control, offer the child a doll, which represents “the patient,” and allow child to do everything to the doll that is done to them; emphasize pain control through the doll by stating, “Dolly feels better after the medicine.”


Teach procedures to child and family for later use.











Specific Strategies





Distraction







Involve parent and child in identifying strong distractors.


Involve child in play; use radio, tape recorder, CD player, or computer game; have child sing or use rhythmic breathing.


Have child take a deep breath and blow it out until told to stop.


Have child blow bubbles to “blow the hurt away.”


Have child concentrate on yelling or saying “ouch,” with instructions to “yell as loud or soft as you feel it hurt; that way I know what's happening.”


Have child look through kaleidoscope (type with glitter suspended in fluid-filled tube) and encourage him or her to concentrate by asking, “Do you see the different designs?”


Use humor, such as watching cartoons, telling jokes or funny stories, or acting silly with child.


Have child read, play games, or visit with friends.











Relaxation







With an infant or young child:




• Hold in a comfortable, well-supported position, such as vertically against the chest and shoulder.


• Rock in a wide, rhythmic arc in a rocking chair or sway back and forth, rather than bouncing child.


• Repeat one or two words softly, such as “Mommy's here.”





With a slightly older child:




• Ask child to take a deep breath and “go limp as a rag doll” while exhaling slowly; then ask child to yawn (demonstrate if needed).


• Help child assume a comfortable position (e.g., pillow under neck and knees).


• Begin progressive relaxation: starting with the toes, systematically instruct child to let each body part “go limp” or “feel heavy”; if child has difficulty relaxing, instruct child to tense or tighten each body part and then relax it.


• Allow child to keep eyes open, since children may respond better if eyes are open rather than closed during relaxation.














Guided Imagery







Have child identify some highly pleasurable real or imaginary experience.


Have child describe details of the event, including as many senses as possible (e.g., “feel the cool breezes,” “see the beautiful colors,” “hear the pleasant music”).


Have child write down or tape record script.


Encourage child to concentrate only on the pleasurable event during the painful time; enhance the image by recalling specific details by reading the script or playing the tape.


Combine with relaxation and rhythmic breathing.














Positive Self-Talk







Teach child positive statements to say when in pain (e.g., “I will be feeling better soon” or “When I go home, I will feel better, and we will eat ice cream”).








Thought Stopping







Identify positive facts about the painful event (e.g., “It does not last long”).


Identify reassuring information (e.g., “If I think about something else, it does not hurt as much”).


Condense positive and reassuring facts into a set of brief statements and have child memorize them (e.g., “Short procedure, good veins, little hurt, nice nurse, go home”).


Have child repeat the memorized statements whenever thinking about or experiencing the painful event.











Behavioral Contracting







Informal—May be used with children as young as 4 or 5 years of age:




• Use stars, tokens, or cartoon character stickers as rewards.


• Give a child who is uncooperative or procrastinating during a procedure a limited time (measured by a visible timer) to complete the procedure.


• Proceed as needed if child is unable to comply.


• Reinforce cooperation with a reward if the procedure is accomplished within specified time.





Formal—Use written contract, which includes:




• Realistic (seems possible) goal or desired behavior


• Measurable behavior (e.g., agrees not to hit anyone during procedures)


• Contract written, dated, and signed by all persons involved in any of the agreements


• Identified rewards or consequences that are reinforcing


• Goals that can be evaluated


• Commitment and compromise requirements for both parties (e.g., while timer is used, nurse will not nag or prod child to complete procedure)
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Nonpharmacologic Methods of Pain Management—Preterm and Newborn Infants


In a randomized controlled trial of 71 infants comparing oral sucrose, facilitated tucking, and a combination of both interventions, sucrose with and without facilitated tucking had pain-relieving effects (Cignacco, Sellam, Stoffel, et al, 2012). Significant differences were found in pain responses during heel lancing between infants who were kangaroo held and those who were not. In the study by Gray, Watt, and Blass (2000), heart rate increased by 8 to 10 beats/min in the kangaroo care group versus 36 to 38 beats/min in the control group of neonates who were swaddled in bassinets; grimacing was 64% less and crying was 82% less in the kangaroo-held infants. In another study, infant responses to pain during heel lance procedures were studied using kangaroo holding (Fig. 5-6), with the neonate held upright at a 60-degree angle between the mother's breasts for maximal skin-to-skin contact (Johnston, Stevens, Pinelli, et al, 2003). A blanket was placed over the neonate's back, and the mother's clothes were wrapped around the neonate for 30 minutes before the lancing procedure, during, and at least 30 minutes after the heel stick. Another group remained in the isolette in a prone position, swaddled with a blanket and the heel accessible, for 30 minutes before the heel lancing procedure. Pain scores were significantly lower in kangaroo-held infants.




[image: image]


FIG. 5-6 Mother using kangaroo hold with her newborn infant. Note placement of the infant directly on the mother's skin.








Shah and colleagues (2009) completed a systematic review and metaanalysis of 32 studies evaluating interventions for reducing injection pain during routine childhood immunizations involving 3856 infants and children who were 2 weeks to 15 years of age. Topical local anesthetics, sweet-tasting solutions, and combined analgesic interventions that involved breastfeeding resulted in reduced pain during childhood immunizations and are recommended for clinical practice.








Applying Evidence to Practice


Reducing Injection Pain during Childhood Immunizations


By Rebecca Njord





Introduction


Infants and children experience a substantial amount of pain due to routine immunizations. Recent evidence shows that infant and childhood pain is not only immediately distressing to both the infant and the caregiver, but it can have lifelong consequences. Hamilton (1995) estimates that up to 25% of adults experience needle phobia, while other adults may delay vaccines for their children due to vaccine-related anxiety or vaccine-related pain (Abbotts and Osborn, 1993). Recent evidence has shown that infants who exhibit vaccine-related pain early on in life are more likely to do so at subsequent injections (Campbell, Riddell, Garfield, et al, 2013; Thyr, Sundholm, Teeland, et al, 2007). There exist many simple, scientifically grounded strategies that reduce injection pain in infants (Taddio, Chambers, Halperin, et al, 2009; Taddio, Ilersich, Ipp, et al, 2009). This section examines the current evidence supporting strategies to reduce vaccine-related pain among healthy infants aged birth to 18 months receiving routine immunizations.








Ask the Question


What measures are effective in reducing pain experienced during routine childhood immunizations for infants and children 0 to 18 months of age?








Search for the Evidence





Search Strategies


Search selection criteria included English publications within past 10 years, research-based articles (level 1 or lower) on infants aged 0 to 18 months receiving routine childhood immunizations.








Databases Used


PubMed, Cochrane Collaboration, MD Consult, Joanna Briggs Institute, National Guideline Clearinghouse (AHQR), TRIP Database Plus, PedsCCM, BestBETs











Critically Analyze the Evidence





Injection Techniques







• Needle length (longer vs shorter needle)




• A systematic review conducted by Davenport (2004) identified two small studies that demonstrated that a 25-mm-long needle produced less redness and swelling compared to a 16-mm-long needle when used during routine childhood immunizations. Study A (Ipp, Gold, Goldbach, et al, 1989) and Study B (Diggle and Deeks, 2000) both examined the effect of needle length on local reaction (redness and swelling) in infants aged 0 to 24 months receiving routine DTP-polio immunizations. The 25-mm needle produced less redness and swelling compared to the 16-mm needle but was not associated with lower pain scores.





• Does tactile stimulation help reduce injection pain in infants?




• A randomized-controlled trial conducted by Hogan, Probst, Wong, and colleagues (2013) evaluated whether parent-led tactile stimulation would reduce injection pain in infants aged 4 to 6 months. One hundred twenty infants scheduled to receive a routine diphtheria, tetanus, acellular pertussis, inactivated poliovirus, and Haemophilus influenzae type B vaccine (DTaP-IPV-HiB) and pneumococcal conjugate vaccine were randomized to receive parent-led tactile stimulation for 15 seconds before, during, and after immunization administration at a site immediately distal to the injection point, or act as a control. All infants received the standard of care for pain reduction in the clinic (skin-to-skin, 2 ml 24% sucrose prior to injection, upright positioning, rapid injection without aspiration). The trial demonstrated no reduction in modified behavioral pain score (MBPS) for infants receiving tactile stimulation in the presence of other pain-reducing strategies, compared to infants receiving no tactile stimulation.





• Does aspiration increase injection pain?




• Rapid intramuscular injection without aspiration reduces injection pain by shortening the time of the procedure and avoiding displacement of the needle (Tadio, Ilersich, Ipp, et al, 2009).


• One hundred thirteen infants aged 4 to 6 months were randomized to either the slow injection–aspiration–slow withdrawal (standard) immunization technique or rapid immunization without aspiration (intervention) in a randomized-controlled trial conducted by Ipp, Taddio, Sam, et al (2007). Infants in the intervention group (n = 56) had lower modified behavior pain scores (MBPS), were less likely to cry, cried for a shorter time, and had lower pain scores when scored by both parents and physicians using a visual analog pain scale (VAS).





• Vaccine choice and vaccine order




• A randomized-controlled trial by Ipp, Taddio, Golbach, et al (2004) compared the immediate pain response to two different measles, mumps, and rubella (MMR) vaccine products. Forty-nine infants 12 months of age were randomized to receive either Priorix or MMR-II for their initial MMR vaccine. Pain response was measured using both VAS and MBPS and scored independently by a physician, a parent, and a third observer. Infants receiving Priorix had substantially lower pain scores (VAS: 15 vs 33, p = 0.003; MBPS: 3 vs 5, p = 0.03).


• In a similar trial, Ipp, Parkin, Lear, et al (2009) randomized 120 infants aged 2 to 6 months to receive either diphtheria and tetanus toxoids, polio, acellular pertussis, and Haemophilus influenzae type b conjugate (DTap-Hib) vaccine DTap-Hib, followed by pneumococcal conjugate vaccine (PCV) or PCV, followed by DTaP-Hib. Infants who received DTaP-Hib prior to PCV had lower MBPS and VAS scores compared to infants who received PCV first (MBPS: 7.6 vs 8.2, p = 0.037; VAS: 4.2 vs 5.6, p = 0.003). When administered first, infants who received DTaP-Hib also cried for a shorter time compared to infants who received PCV first.


• Knutsson, Jansson, and Alm (2006) randomized 295 infants aged 18 to 24 (average age 19) months to receive either Priorix or MMR-II in a double-blind study. Pain was assessed using the Children's Hospital Eastern Ontario Pain Scale (CHEOPS) and VAS. Infants receiving Priorix had substantially lower pains scores compared to MMR-II (mean CHEOPS = 1.9 vs 6.1, p < 0.001; mean VAS = 2.3 vs 5.2, p < 0.001, respectively). MMR-II was much more likely to produce a scream in infants (n = 78 vs n = 12, p < 0.001), and all infants had settled to no cry by 3 minutes after injection.





• Simultaneous vs Sequential Vaccines




• Parents and caregivers prefer for vaccines to be administered simultaneously, if possible. However, a foundational study conducted by Horn and McCarthy (1999) among 46 children aged 4 to 6 years showed no measurable difference in VAS and Observation Scale of Behavioral Distress-Revised (OSBD) score for simultaneous vaccines.


• McGowan, Cottrell, Roberts, and colleagues (2012) randomized 72 infants between 2 and 6 months of age to receive either simultaneous or sequential vaccines. Half of the participants (n = 36) received DTaP-Hib-IPV and PCV, and half received DTap-HiB-IPV and meningococcal-C (MEN-C). Pain was measured using nurse-scored MBPS and parent-scored VAS. There was no difference in VAS between the sequential and simultaneous groups. There is some evidence (p = 0.7) that infants in the sequential group experienced more discomfort for a longer period of time compared to the simultaneous group.














Positioning







• Vertical vs Lying Down




• Supine positioning is associated with increased fear in children who experience a greater feeling of lost control, confusion, anxiety, and anger (Gaskell, Binns, and Heyhoe, 2005). Increases in fear and anxiety are associated with inconsolability, increased crying, and higher self-reported pain scores in children over age 2. Fear and anxiety may increase injection pain in children by causing them to move during injection or tense their muscles. Although little work has been published on the relationship between supine positioning and fear in infants, it has been postulated that infants similarly feel a loss of control when placed supine for painful procedures and often struggle to get up and cry when placed supine (Lacey, Finkelstein, and Thygeson, 2008).


• One hundred eighteen children aged 9 months to 4 years were randomized to either upright or supine positioning for IV insertion in a trial conducted by Sparks, Setlik, and Luhman (2007). The upright group had lower PBRS-R scores (procedural behavior rating scale revised), indicating less anxiety, fear, and pain compared to the supine group.


• In a trial of 106 children aged 2 to 6 months, there was no difference in pain score or duration of cry between infants placed supine and upright (Ipp, Taddio, Goldbach, et al, 2004). However, parents of the supine group could pick up their infant at any time during the procedure. Results from the study were not adjusted for changes in cry that occurred after the infant was picked up. Results from this study suggest that contact between the infant and parent (e.g., soothing the infant) provides analgesic effects for the infant and may have masked the negative effect of supine positioning.














Breastfeeding







• In a systematic review of 11 randomized- and quasi-randomized-controlled trials examining the use of breastfeeding to reduce vaccine-related pain, the breastfed infants cried for shorter periods of time and had less increased heart rates than swaddled infants or infants offered a pacifier (Shah, Aliwalis, and Shah, 2007). Infants who breastfed during the procedure cried for the shortest amount of time, followed by swaddled infants held by their mothers. Infants who were held by research assistants cried the most. Breastfeeding does not appear to impact blood pressure or oxygen saturation, but the breastfed infants' heart rates did not increase as much as nonbreastfed infants. There was no difference in crying time or pain scores for infants offered high doses of sucrose (2 ml of 12% sucrose in sterile water) compared to the breastfeeding infants. Breastfeeding, where feasible and appropriate, is recommended over sucrose because breastfeeding is a no-cost intervention, promotes mother-infant bonding, provides comfort to the infant, and may encourage mothers to breastfeed.


• Sixty-six infants between ages 2 and 4 months were randomized to receive a routine DTaP vaccine while breastfeeding or standard care (swaddled and placed in bassinet) (Efe and Ozer, 2007). Pain was measured using change in heart rates, oxygen saturation levels, and duration of cry. Crying time was shorter in the breastfed group compared to the control group, but heart rate and oxygen saturation were unaffected by breastfeeding.


• One hundred twenty infants under 1 year of age were randomized to either standard care or breastfeeding during administration of a routine pediatric immunization (Razek and El-Dein, 2009). Pain was measured using the Wong-Baker Facial Pain Rating Scale, Neonatal Infant Pain Scale (NIPS), duration of cry, and changes in heart rate. The breastfeeding group experienced lower pain by all measures used, including change in heart rate. Care was taken in this study to ensure the infant had a secure latch prior to injection and was encouraged to continue breastfeeding if there was a pause. Further, all breastfeeding infants were positioned skin-to-skin (SSC) during the procedure. It is possible that the added benefit of SSC positioning further relaxed the breastfed infants in this study compared to other, similar studies.


• One hundred fifty-eight infants between ages 0 and 6 months were randomized to either no intervention or breastfeeding during routine vaccine administration (Dilli, Kucuk, and Dallar, 2009). Pain was measured using duration of cry and NIPS. Breastfed infants cried on average for 20 seconds, and nonbreastfed infants cried on average for 150 seconds (p < 0.001). NIPS scores were significantly lower for breastfed infants (NIPS average = 3) compared to nonbreastfed infants (NIPS average = 6, p < 0.001).











Skin-to-Skin (SSC) or Kangaroo Care







• Kostandy, Anderson, and Good (2013) conducted an in-hospital randomized-controlled trial among healthy, full-term newborns examining the impact of SSC infant cry time and consolability among infants receiving a hepatitis B vaccine within the first hour of life. Thirty-six mother-infant dyads were randomized to either routine (infant placed supine in bassinet) or SSC (prone on mother's chest) vaccine administration. SSC infants had shorter cry times and calmed more quickly after vaccine administration.


• Saeidi, Asnaashari, Amirnejad, and colleagues (2011) conducted a randomized-controlled trial of 60 healthy, full-term newborns randomized to either swaddling and placed next to mother, or skin-to-skin positioning for in-hospital hepatitis B vaccine administration. Infants placed skin-to-skin had lower pain intensity scores, cried for a shorter time, and returned to preprocedure behavior more quickly compared to the swaddled infants.


• Chermont, Falcao, de Souza Silva, and colleagues (2009) conducted a trial where 640 infants between ages 12 and 72 hours were randomized to either standard care (no analgesia), skin-to-skin initiated 2 minutes prior to injection, 25% sucrose administered 2 minutes prior to injection, or a combination of SSC and 25% sucrose for routine hepatitis B vaccination. Infants in the SSC branch of the trial had lower pain scores (Neonatal Infant Pain Scale [NIPS], Premature Infant Pain Profile (PIPP), and Neonatal Facial Coding System [NFCS]) and experienced procedural pain for a shorter time than the other infants. Infants receiving 25% dextrose had decreased pain duration but not decreased pain scores compared to the SSC group. The combination of 25% dextrose and SSC had stronger analgesic effects than either intervention alone.











Patient and Patient-Parent Interaction







• Caregiver or nurse-led distraction and coaching




• In a study conducted by Cohen, MacLaren, Fortson, and colleagues (2006), 136 infants between ages 1 and 21 months were randomized to either typical care (comfort, reassurance, etc.) or parent-led distraction (watching a DVD and redirected to the DVD by the parents) while receiving routine infant immunizations. Infants in the parent-led distraction group had lower observer-rated distress scores, particularly postinjection.


• In 2005, Cramer-Berness and Friedman (2005) conducted a randomized-controlled trial where 123 infants were randomized to routine care, comfort care (parents encouraged to employ their “usual” comfort measures), or distraction (verbal distraction, toys and/or videos, coaching “look at me” or “you are so brave”). Infants in the distraction/coaching group recovered more quickly compared to infants in the other two groups and scored lower on parent-rated visual analog scales (VAS) during the recovery phase.


• Cohen, Bernard, McClellan, and colleagues (2006) conducted a second randomized-controlled trial where 84 infants aged 12 months were randomized to routine care, topical anesthetic, or nurse-led distraction (movie and a toy with redirection to the distraction). Infants in the distraction group had lower observer-rated distress scores (MBPS), particularly in the period immediately following the injection (the “recovery phase” 10 seconds after needle is withdrawn for an additional 10 seconds).





• Verbal reassurance and soothing




• Racine, Pillai-Riddell, Flora, and colleagues (2012) conducted a cross-sectional analysis of infant distress and parent soothing (combination of verbal reassurance and rocking or picking up the infant) among 606 infants between ages 2 and 12 months. At 2 months, caregiver soothing did not impact infant distress. However, among infants aged 4, 6, and 12 months, infant distress increased caregiver soothing and produced further increases in infant distress.


• Campbell, Riddell, Garfield, and colleagues (2013) conducted a cross-sectional study examining the relationship between caregiver soothing and infant distress among 760 infants between ages 2 and 12 months. Infants who were soothed did not have lower observer-rated distress scores compared to infants who were not soothed. Caregiver soothing did not impact infant distress, but physical soothing (e.g., picking up the infant or rocking) is encouraged because it promotes infant-caregiver bonding and trust elements that have long-term implications for infant development.


• Verbal reassurance, empathy, and apology (“It won't hurt,” etc.) have been shown to increase anxiety and distress (Blount, Cohen, Frank, et al, 1997). In a naturalistic observation study of 49 infants conducted by Blount, Devine, Cheng, and colleagues (2008), verbal reassurance, empathy, and apology were shown to increase anxiety and crying in participating infants (Child–Adult Medical Procedure Interaction Scale-Infant Version (CAMPIS-IV)). This same study showed that skin-to-skin contact between caregiver and infant decreased CAMPIS-IV scores, as did rocking or physically soothing the infant.














Pharmacologic and Additional Techniques







• Should I ice the site prior to injection?




• No trials examining the effect of icing the site prior to injection have been conducted among infants.





• Topical numbing agents




• Cohen, Bernard, McClellan, and colleagues (2006) conducted a randomized-controlled trial where 84 infants aged 12 months were randomized to routine care, topical anesthetic, or nurse-led distraction (movie and a toy with redirection to the distraction) during administration of routine immunizations. Infants in the distraction group had lower observer-rated distress scores (MBPS) compared to the anesthetic group, particularly in the period immediately following the injection (the “recovery phase” 10 seconds after needle is withdrawn for an additional 10 seconds).


• In 2004, O'Brien, Taddio, Ipp, and colleagues (2004) conducted a randomized-controlled trial examining the effect of topical 4% amethocaine gel in reducing pain associated with routine, subcutaneous MMR administration among 120 infants aged 12 months. Change from baseline MBPS postinjection was used to measure pain. Infants in the nonintervention branch (n = 59) had a much greater increase in MBPS score compared to the intervention group (change in MBPS = 2.3 vs 1.5, respectively, p = 0.029).


• In a double-blind, placebo-controlled, randomized trial, 110 full-term newborns received 1 g of amethocaine gel 4% or placebo 30 minutes prior to IM injection of 0.5 ml of vitamin K (Shah, Taddio, Hancock, et al, 2008). Pain was measured using VAS to assess for percent facial grimacing score, percent cry duration, and time to cry. There was no statistically significant difference for percent facial grimacing or cry duration between the two groups (p = 0.41 and p = 0.34, respectively). Time to cry was longer for the amethocaine group (4.7 seconds vs 2.7, p = 0.01) compared to the placebo group.


• Twenty-seven infants aged 6 to 12 months were randomized to either topical lidocaine-prilocaine (n = 7), 12% oral sucrose (n = 7), or no intervention (n = 13) for routine immunization administration (Dilli, Kucuk, Dallar, et al, 2009). Pain was measured using NIPS and duration of cry. Both intervention groups cried for an average of 35 seconds compared to the nonintervention group cry time average of 150 seconds (p < 0.001). NIPS scores were similarly reduced for the intervention infants (average of 3.5 compared to 6, p < 0.001). There was no measurable difference in pain reduction between the sucrose and lidocaine-prilocaine group, and both interventions were effective in reducing vaccine-associated pain in this study.





• Does oral sucrose diminish vaccine-pain in infants?




• Hatfield, Gusic, Dyer, and colleagues (2008) conducted a randomized-controlled trial comparing 24% oral sucrose to placebo for pain control in infants receiving 2- or 4-month routine immunizations. Eighty-three infants received either sucrose (n = 38) or placebo (n = 45) 2 minutes prior to injection of combined DTaP, IPV, and hepatitis B (HepB) vaccines, followed 1 minute later by haemophilus influenza type b (Hib) vaccine and 3 minutes later by pneumococcal conjugate vaccine. The University of Wisconsin Children's Hospital Pain scale was used to measure pain response at baseline and 2, 5, 7, and 9 minutes after administration of sucrose/placebo. The oral sucrose infants had lowered pain scores at minutes 5, 7, and 9. Pain scores peaked in both groups of infants at 7 minutes, with an average pain score of 3.8 for sucrose infants and 4.8 for placebo infants. By minute 9, pain scores for infants in the sucrose group had returned to baseline, whereas infants in the placebo group had an average pain score of 2.91.


• A double-blind randomized-controlled trial was conducted by Kassab, Sheehy, King, and colleagues (2012) to examine the effectiveness of 25% oral glucose in relieving pain for 120 infants receiving 2-month routine vaccinations. Infants received either 2 ml of glucose (n = 60) or sterile water (n = 60) 2 minutes prior to consecutive administration of DTap-HepB-IPV (right thigh) or Hib (left thigh) vaccines. Pain was measured with the MBPS, crying time, and duration of full-lung cry. Infants in the intervention group spent an average of 38 seconds crying compared to 77.9 seconds in the placebo group. MBPS during immunization and postimmunization was statistically lower in the intervention group (p = 0.005 and p < 0.001, respectively). Average full-lung crying time was 7.38 seconds in the sucrose infants compared to 13.84 seconds in the placebo infants (p < 0.001).


• One hundred ten infants aged 3 months were randomized to receive either 2 ml 30% glucose (n = 55) or water (n = 55) prior to routine immunization (Thyr, Sundholm, Teeland, et al, 2007). Infants were enrolled in the study and remained in their respective study branch for 3-, 5-, and 12-month vaccines. Pain was evaluated by measuring crying time in both groups. At 3 months, infants in the glucose group cried for an average of 18 seconds compared to 23 seconds in the placebo group (p = 0.664). At 5 and 12 months, the intervention infants cried for an average of 6 seconds and 14 seconds compared to 16 (p = 0.017) and 29 seconds (p = 0.031), respectively. In the water group, there was a significant correlation between infants who cried at 3 months and subsequently cried at 5 and 12 months (r = 0.515, p < 0.001, and r = 0.332, p = 0.199, respectively). However, this correlation was not repeated in the glucose group, suggesting that glucose is an effective intervention for reducing vaccine-related pain in very young infants.


• One hundred thirteen infants were randomized to receive 2 ml 50% sucrose, 75% sucrose, or water by mouth prior to administration of 2-, 4-, and 6-month vaccines (Curry, Brown, and Wrona, 2012). Pain was measured by the Faces, Legs, Activity, Cry, Consolability (FLACC) score and crying time. There was no significant difference between the intervention groups and control group in terms of FLACC scores or crying time (p = 0.646 and p = 0.24, respectively). Parents were not instructed to withhold comfort measures, and infants who were rocked, held, or patted had significantly lower FLACC scores (p = 0.029).

















Apply the Evidence: Nursing Implications


There is moderate evidence with strong recommendation that the following interventions reduce pain during routine immunizations for infants between ages 0 and 18 months:




• Skin-to-skin or breastfeeding where appropriate and agreeable to the caregiver and infant


• Upright positioning of child (sitting or held by caregiver)


• Sucrose administration prior to injection


• Use of topical anesthetics prior to injection


• Use the proper vaccine site and needle length for age and size of child


• Rapid injection without aspiration





There is low evidence and strong recommendation for implementation supporting the following interventions to reduce pain during routine immunizations for infants between ages 0 and 18 months:




• Administering the least painful vaccine first when administering multiple vaccines in one visit


• Parent-led or clinician-led distraction, or redirection


• Caregivers and nurses should avoid verbal reassurance, empathy, and apology











Quality and Safety Competencies (QSEN)





Evidence-Based Practice*





Knowledge


Differentiate clinical opinion from research and evidence-based summaries. Describe the most reliable methods to reduce pain during routine immunizations for infants between 0 and 18 months of age.








Skills


Base the individualized care plan on patient values, clinical expertise, and evidence. Integrate evidence into practice by using the most reliable methods to reduce pain when administering routine vaccinations to infants between 0 and 18 months of age.








Attitudes


Value the concept of evidence-based practice (EBP) as integral in determining the best clinical practice. Appreciate strengths and weakness of the evidence for the interventions listed in this section.
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*Adapted from the QSEN.







If the child cannot identify a familiar coping technique, the nurse can describe several strategies and let the child select the most appealing one. Experimentation with several strategies that are suitable to the child's age, pain intensity, and abilities is often necessary to determine the most effective approach. Parents should be involved in the selection process; they may be familiar with the child's usual coping skills and can help identify potentially successful strategies. Involving parents also encourages their participation in learning the skill with the child and acting as coach. If the parent cannot assist the child, other appropriate persons may include a grandparent, older sibling, nurse, or child-life specialist.


Children should learn to use a specific strategy before pain occurs or before it becomes severe. To reduce the child's effort, instructions for a strategy, such as distraction or relaxation, can be audiotaped and played during a period of comfort. However, even after they have learned an intervention, children often need help using it during a painful procedure. The intervention can also be used after the procedure. This gives the child a chance to recover, feel mastery, and cope more effectively.














Complementary Pain Medicine


Many terms are used to describe approaches to health care that are outside the realm of conventional medicine as practiced in the United States. Complementary and alternative medicine (CAM), as defined by the National Center for Complementary and Alternative Medicine, is a group of diverse medical and health care systems, practices, and products that are not currently considered part of conventional medicine. Although some scientific evidence exists regarding some CAM therapies, for most, key questions are yet to be answered through well-designed scientific studies—questions such as whether these therapies are safe and whether they work for the diseases or medical conditions for which they are used.








Classification of Complementary and Alternative Medicine


Complementary and alternative medicine therapies are grouped into five classes: biologically based (e.g., foods, special diets, herbal or plant preparations, vitamins, other supplements); manipulative treatments (e.g., chiropractic, osteopathy, massage); energy based (e.g., Reiki, bioelectric or magnetic treatments, pulsed fields, alternating and direct currents); mind-body techniques (e.g., mental healing, expressive treatments, spiritual healing, hypnosis, relaxation); and alternative medical systems (e.g., homeopathy; naturopathy; ayurvedic; traditional Chinese medicine, including acupuncture and moxibustion).


The therapies that are increasingly used include herbal medicine, massage, megavitamins, self-help groups, folk remedies, energy healing, and homeopathy. CAM options are used frequently with children at the end of life and are found by their caregivers to be beneficial (Heath, Oh, Clarke, et al, 2012). Families of children with asthma have incorporated CAM therapy in their asthma management and were not seen as competitive with conventional treatment (Philp, Maselli, Pachter, et al, 2012). Bader and Adesman (2012) reviewed the evidence on CAM treatment for attention deficit hyperactivity disorders and found limited evidence to support their use; research studies are needed to further evaluate CAM's effectiveness in children with chronic disorders.




















Pharmacologic Management


The World Health Organization (2012) states that the principles for pharmacologic pain management should include:




• Using a two-step strategy


• Dosing at regular intervals


• Using the appropriate route of administration


• Adapting treatment to the individual child





The tradition WHO stepladder has been replaced with a two-step approach for use with children. This two-step strategy consists of a choice of category of analgesic medications according to the child's level of pain severity. For children above 3 months of age with mild pain, the first step is to administer a nonopioid; nonsteroidal antiinflammatory drugs (NSAIDs) are frequently used for mild pain. The second step for children with moderate or severe pain is to administer a strong opioid. Morphine is the medicine of choice for the second step, although other opioids may be considered (World Health Organization, 2012). The following section discusses the most common pain medications used in children in the nonopioid and opioid categories.








Nonopioids


Nonopioids, including acetaminophen (Tylenol, Paracetamol) and nonsteroidal antiinflammatory drugs (NSAIDs) are suitable for mild to moderate pain (Table 5-4). These agents are known for the antipyretic, antiinflammatory, and/or analgesic actions (Kraemer, 2010). Nonopioids are usually the first analgesics for pain related to tissue injury, also known as nociceptive pain (Pasero and McCaffrey, 2011). NSAIDs can provide safe and effective pain relief when dosed at appropriate levels with adequate frequency. Most NSAIDs take about one hour for effect, so timing is crucial.




TABLE 5-4


NONSTEROIDAL ANTIINFLAMMATORY DRUGS FOR CHILDREN








	DRUG

	DOSAGE

	COMMENTS










	Acetaminophen (Tylenol)

	10-15 mg/kg/dose q 4-6 hr PO not to exceed 5 doses in 24 hr or 75 mg/kg/day, or 4000 mg/day

	Available in numerous preparations
Nonprescription
Higher dosage range may provide increased analgesia






	Choline magnesium trisalicylate (Trilisate)

	10-15 mg/kg q 8-12 h PO
Maximum dose 3000 mg/day

	Available in suspension, 500 mg/5 ml
Prescription






	Ibuprofen (children's Motrin, children's Advil)

	Children >6 mo: 5-10 mg/kg/dose q 6-8 hr
Maximum dose 30 mg/kg/day or 3200 mg/day

	Available in numerous preparations
Available in suspension, 100 mg/5 ml, and drops, 100 mg/2.5 ml
Nonprescription






	Naproxen (Naprosyn)

	Children >2 yr: 5-7 mg/kg/dose every 12 hr
Maximum 20 mg/kg/day or 1250 mg/day

	Available in suspension, 125 mg/5 ml, and several different dosages for tablets
Prescription






	Indomethacin

	1-2 mg/kg q 6-12 hr
Maximum 4g/kg/day or 200 mg/day

	Available in 25-mg and 50-mg capsules and suspension 25 mg/5 ml
Prescription






	Diclofenac

	0.5-0.75 mg/kg q 6-12 hr PO
Maximum 3 mg/kg day or 200 mg/day

	Available in 50-mg tablet and extended-release 100-mg tablets
Prescription









Data from NSAIDs. (2013). Global RPh. Available at http:/globalrph.com/nsaids.htm. Accessed 5/26/2013.

















Opioids


Opioids are needed for moderate to severe pain (Tables 5-5a, 5-5b, 5-5c). Morphine remains the standard agent used for comparison to other opioid agents. When morphine is not a suitable opioid, drugs such as hydromorphone (Dilaudid) and fentanyl (Sublimaze) are used. Codeine, a once commonly used oral opiate analgesic, is a weak opioid and has well-known safety and efficacy problems related to genetic variability in biotransformation (World Health Organization, 2012). For this reason, codeine is excluded as a recommendation for treatment of moderate pain in the WHO Guidelines on the Pharmacological Treatment of Persisting Pain in Children with Medical Illnesses. Dilaudid has a longer duration of action than morphine (4-6 hours) and is less associated with nausea and pruritus than morphine. Fentanyl is a synthetic product that is 100 times more potent than morphine (Kraemer and Rose, 2009).




TABLE 5-5A


STARTING DOSAGES FOR OPIOID ANALGESICS IN OPIOID-NAIVE CHILDREN (1-12 YEARS)










	MEDICINE

	ROUTE OF ADMINISTRATION

	STARTING DOSE










	Morphine

	Oral (immediate release)

	1-2 years: 200-400 mcg/kg every 4 hrs
2-12 years: 200-500 mcg/kg every 4 hrs (max 5 mg)






	Oral (prolonged release)

	200-800 mcg/kg every 12 hrs






	IV injectiona


	1-2 years:100 mcg/kg every 4 hrs
2-12 years: 100-200 mcg/kg every 4 hrs
(max 2.5 mg)






	SC injection






	IV infusion

	Initial IV dose: 100-200 mcg/kga, then
20-30 mcg/kg/hr






	SC infusion

	20 mcg/kg/hr






	Fentanyl

	IV injection

	1-2 mcg/kgb, repeated every 30-60 min






	IV infusion

	Initial IV dose 1-2 mcg/kgb, then 1 mcg/kg/hr






	Hydromor-phonec


	Oral (immediate release)

	30-80 mcg/kg every 3-4 hrs
(max 2 mg/dose)






	IV injectiond or SC injection

	15 mcg/kg every 3-6 hrs






	Methadonee


	Oral (immediate release)

	100-200 mcg/kg
Every 4 hrs for the first 2-3 doses, then
every 6-12 hrs (max 5 mg/dose initially)f







	IV injectiong and SC injection






	Oxycodone

	Oral (immediate release)

	125-200 mcg/kg every 4 hours (max 5 mg/dose)






	Oral (prolonged release)

	5 mg every 12 hours














[image: image]





aAdminister IV morphine slowly over at least 5 minutes.


bAdminister IV fentanyl slowly over 3-5 minutes.


cHydromorphone is a potent opioid, and significant differences exist between oral and intravenous dosing. Use extreme caution when converting from one route to another. In converting from parenteral hydromorphone to oral hydromorphone, doses may need to be titrated up to 5 times the IV dose.


dAdminister IV hydromorphone slowly over 2-3 minutes.


eDue to the complex nature and wide interindividual variation in the pharmacokinetics of methadone, methadone should only be commenced by practitioners experienced with its use.


fMethadone should initially be titrated like other strong opioids. The dosage may need to be reduced by 50% 2-3 days after the effective dose has been found to prevent adverse effects due to methadone accumulation. From then on, dosage increases should be performed at intervals of one week or over and with a maximum increase of 50%.


gAdminister IV methadone slowly over 3-5 minutes.


From World Health Organization: WHO guidelines on the pharmacological treatment of persisting pain in children with medical illnesses, Geneva, 2012, World Health Organization.







TABLE 5-5B


STARTING DOSAGES FOR OPIOID ANALGESICS FOR OPIOID-NAIVE NEONATES










	MEDICINE

	ROUTE OF ADMINISTRATION

	STARTING DOSE










	Morphine

	IV injectiona


	25-50 mcg/kg every 6 hrs






	SC injection






	IV infusion

	Initial IV dosea 25-50 mcg/kg, then 5-10 mcg/kg/hr
100 mcg/kg every 4 or 6 hrs






	Fentanyl

	IV injectionb


	1-2 mcg/kg every 2-4 hrsc







	IV infusionb


	Initial IV dosec 1-2 mcg/kg, then 0.5-1 mcg/kg/hr














[image: image]





aAdminister IV morphine slowly over at least 5 minutes.


bThe intravenous doses for neonates are based on acute pain management and sedation dosing information. Lower doses are required for non-ventilated neonates.


cAdminister IV fentanyl slowly over 3-5 minutes.


From World Health Organization: WHO guidelines on the pharmacological treatment of persisting pain in children with medical illnesses, Geneva, 2012, World Health Organization.







TABLE 5-5C


STARTING DOSAGES FOR OPIOID ANALGESICS IN OPIOID-NAIVE INFANTS (1 MONTH TO 1 YEAR)










	MEDICINE

	ROUTE OF ADMINISTRATION

	STARTING DOSE










	Morphine

	Oral (immediate release)

	80-200 mcg/kg every 4 hrs






	IV injectiona


	
1-6 months: 100 mcg/kg every 6 hrs
6-12 months:100 mcg/kg every 4 hrs
(max 2.5 mg/dose)






	SC injection






	IV infusiona


	
1-6 months: Initial IV dose: 50 mcg/kg, then
10-30 mcg/kg/hr
6-12 months: Initial IV dose: 100-200 mcg/kg,
then: 20-30 mcg/kg/hr






	SC infusion

	1-3 months: 10 mcg/kg/hr
3-12 months: 20 mcg/kg/hr






	Fentanylb


	IV injection

	1-2 mcg/kg every 2-4 hrsc







	IV infusion

	Initial IV dose 1-2 mcg/kgc, then 0.5-1 mcg/kg/hr






	Oxycodone

	Oral (immediate release)

	50-125 mcg/kg every 4 hrs














[image: image]





aAdminister IV morphine slowly over at least 5 minutes.


bThe intravenous doses of fentanyl for infants are based on acute pain management and sedation dosing information.


cAdminister IV fentanyl slowly over 3-5 minutes.


From World Health Organization: WHO guidelines on the pharmacological treatment of persisting pain in children with medical illnesses, Geneva, 2012, World Health Organization.








[image: image] Drug Alert


The optimum dosage of an analgesic is one that controls pain without causing undesirable side effects. This usually requires titration, the gradual adjustment of drug dosage (usually by increasing the dose) until optimum pain relief without excessive sedation is achieved. Dosage recommendations are only safe initial dosages (see Tables 5-5a-c), not optimum dosages.

















Coanalgesics


Several drugs, known as coanalgesics or adjuvant analgesics, may be used alone or with opioids to control pain symptoms and opioid side effects (see Table 5-6). Drugs frequently used to relieve anxiety, cause sedation, and provide amnesia are diazepam (Valium) and midazolam (Versed); however, these drugs are not analgesics and should be used to enhance the effects of analgesics, not as a substitute for analgesics. Other adjuvants include tricyclic antidepressants (e.g., amitriptyline, imipramine) and antiepileptics (e.g., gabapentin, carbamazepine, clonazepam) for neuropathic pain. Since most chronic pain conditions involve neuropathic pain, these agents are commonly used (Slover, Neuenkirchen, Olamikan, et al, 2010). Other medications commonly prescribed include stool softeners and laxatives for constipation, antiemetics for nausea and vomiting, diphenhydramine for itching, steroids for inflammation and bone pain, and dextroamphetamine and caffeine for possible increased pain and sedation (Table 5-7) (Pasero and McCaffrey, 2011).




TABLE 5-6


COANALGESIC ADJUVANT DRUGS










	DRUG

	DOSAGE

	INDICATIONS

	COMMENTS










	Antidepressants






	Amitriptyline

	0.2-0.5 mg/kg PO hs
Titrate upward by 0.25 mg/kg q 5-7 days prn
Available in 10- and 25-mg tablets
Usual starting dose: 10-25 mg

	Continuous neuropathic pain with burning, aching, dysthesia with insomnia

	Provides analgesia by blocking reuptake of serotonin and norepinephrine, possibly slowing transmission of pain signals
Helps with pain related to insomnia and depression (use nortriptyline if patient is oversedated)
Analgesic effects seen earlier than antidepressant effects






	Nortriptyline

	0.2-1.0 mg/kg PO am or bid
Titrate up by 0.5 mg q 5-7 days
Maximum: 25 mg/dose

	Neuropathic pain as above without insomnia

	Side effects include dry mouth, constipation, urinary retention






	Anticonvulsants






	Gabapentin

	5 mg/kg PO hs
Increase to bid on day 2, tid on day 3
Maximum: 300 mg/day

	Neuropathic pain

	Mechanism of action unknown
Side effects include sedation, ataxia, nystagmus, dizziness






	Carbamazepine

	<6 yr: 2.5-5 mg/kg PO bid initially
Increase 20 mg/kg/24 hr, divide bid every week prn
Maximum: 100 mg bid
6-12 yr: 5 mg/kg PO bid initially
Increase 10 mg/kg/24 hr; divide bid every week prn to usual max: 100 mg/dose bid
>12 yr: 200 mg PO bid initially
Increase 200 mg/24 hr, divide bid every week prn to max: 1.6-2.4 g/24 hr

	Sharp, lancinating neuropathic pain
Peripheral neuropathies
Phantom limb pain

	Similar analgesic effect to amitriptyline
Monitor blood levels for toxicity only
Side effects include decreased blood counts, ataxia, gastrointestinal irritation






	Anxiolytics






	Lorazepam

	0.03-0.1 mg/kg q 4-6 hr PO or IV
Maximum: 2 mg/dose

	Muscle spasm
Anxiety

	May increase sedation in combination with opioids
Can cause depression with prolonged use






	Diazepam

	0.1-0.3 mg/kg q 4-6 hr PO or IV
Maximum: 10 mg/dose






	Corticosteroids






	Dexamethasone

	Dose dependent on clinical situation; higher bolus doses in cord compression, then lower daily dose
Try to wean to NSAIDs if pain allows
Cerebral edema: 1-2 mg/kg load, then 1-1.5 mg/kg/day divided q 6 hr
Maximum: 4 mg/dose
Antiinflammatory: 0.08-0.3 mg/kg/day divided q 6-12 hr

	Pain from increased intracranial pressure
Bony metastasis
Spinal or nerve compression

	Side effects include edema, gastrointestinal irritation, increased weight, acne
Use gastroprotectants such as H2-blockers (ranitidine) or proton pump inhibitors such as omeprazole for long-term administration of steroids or NSAIDs in end-stage cancer with bony pain






	Others






	Clonidine

	2-4 mcg/kg PO q 4-6 hr
May also use a 100 mcg transdermal patch q 7 days for patients >40 kg (88 lb)

	Neuropathic pain
Lancinating, sharp, electrical, shooting pain
Phantom limb pain

	α2-Adenoreceptor agonist modulates ascending pain sensations
Routes of administration: oral, transdermal, and spinal
Management of withdrawal symptoms
Monitor for orthostatic hypertension, decreased heart rate
Sedation common






	Mexiletine

	2-3 mg/kg/dose PO tid, may titrate
0.5 mg/kg q 2-3 wk prn
Maximum: 300 mg/dose

	 

	Similar to lidocaine, longer acting
Stabilizes sodium conduction in nerve cells, reduces neuronal firing
Can enhance action of opioids, antidepressants, anticonvulsants
Side effects include dizziness, ataxia, nausea, vomiting
May measure blood levels for toxicity
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bid, Twice a day; hs, at bedtime; IV, intravenous; NSAIDs, nonsteroidal antiinflammatory drugs; PO, by mouth; prn, as needed; q, every; tid, three times a day.







TABLE 5-7


MANAGEMENT OF OPIOID SIDE EFFECTS










	CONSTIPATION






	ADJUVANT DRUGS

	NONPHARMACOLOGIC TECHNIQUES






	Senna and docusate sodium
Tablet:
2-6 yr: Start with [image: image] tablet once a day; maximum: 1 tablet twice a day
6-12 yr: Start with 1 tablet once a day; maximum: 2 tablets twice a day
>12 yr: Start with 2 tablets once a day; maximum: 4 tablets twice a day
Liquid:
1 mo–1 yr: 1.25-5 ml q hs
1-5 yr: 2.5-5 ml q hs
5-15 yr: 5-10 ml q hs
>15 yr: 10-25 ml q hs
Casanthranol and docusate sodium
Liquid: 5-15 ml q hs
Capsules: 1 cap PO q hs
Bisacodyl: PO or PR
3-12 yr: 5 mg/dose/day
>12 yr: 10-15 mg/dose/day
Lactulose
7.5 ml/day after breakfast
Adult: 15-30 ml/day PO
Mineral oil: 1-2 tsp/day PO
Magnesium citrate
<6 yr: 2-4 ml/kg PO once
6-12 yr: 100-150 ml PO once
>12 yr: 150-300 ml PO once
Milk of Magnesia
<2 yr: 0.5 ml/kg/dose PO once
2-5 yr: 5-15 ml/day PO
6-12 yr: 15-30 ml PO once
>12 yr: 30-60 ml PO once

	Increase water intake
Prune juice, bran cereal, vegetables
Exercise






	SEDATION






	ADJUVANT DRUGS

	NONPHARMACOLOGIC TECHNIQUES






	Caffeine: single dose of 1-1.5 mg PO
Dextroamphetamine: 2.5-5 mg PO in am and early afternoon
Methylphenidate: 2.5-5 mg PO in am and early afternoon
Consider opioid switch if sedation persists

	Caffeinated drinks (e.g., Mountain Dew, cola drinks)






	NAUSEA, VOMITING






	ADJUVANT DRUGS

	NONPHARMACOLOGIC TECHNIQUES






	Promethazine: 0.5 mg/kg q 4-6 hr; maximum: 25 mg/dose
Ondansetron: 0.1-0.15 mg/kg IV or PO q 4 hr; maximum: 8 mg/dose
Granisetron: 10-40 mcg/kg q 2-4 hr; maximum: 1 mg/dose
Droperidol: 0.05-0.06 mg/kg IV q 4-6 hr; can be very sedating

	Imagery, relaxation
Deep, slow breathing






	PRURITIS






	ADJUVANT DRUGS

	NONPHARMACOLOGIC TECHNIQUES






	Diphenhydramine: 1 mg/kg IV or PO q 4-6 hr prn; max: 25 mg/dose
Hydroxyzine: 0.6 mg/kg/dose PO q 6 hr; maximum: 50 mg/dose
Naloxone: 0.5 mcg/kg q 2 min until pruritus improves (diluted in solution of 0.1 mg of naloxone per 10 ml of saline)
Butorphanol: 0.3-0.5 mg/kg IV (use cautiously in opioid-tolerant children; may cause withdrawal symptoms); maximum: 2 mg/dose because mixed agonist-antagonist

	Oatmeal baths, good hygiene
Exclude other causes of itching
Change opioids






	RESPIRATORY DEPRESSION: MILD TO MODERATE






	ADJUVANT DRUGS

	NONPHARMACOLOGIC TECHNIQUES






	Hold dose of opioid
Reduce subsequent doses by 25%

	Arouse gently, give oxygen, encourage to deep breathe






	
RESPIRATORY DEPRESSION: SEVERE







	ADJUVANT DRUGS

	NONPHARMACOLOGIC TECHNIQUES






	Naloxone
During disease pain management:
0.5 mcg/kg in 2-min increments until breathing improves (Pasero and McCaffrey, 2011)
Reduce opioid dose if possible
Consider opioid switch
During sedation for procedures:
5-10 mcg/kg until breathing improves
Reduce opioid dose if possible
Consider opioid switch

	Oxygen, bag and mask if indicated






	DYSPHORIA, CONFUSION, HALLUCINATIONS






	ADJUVANT DRUGS

	NONPHARMACOLOGIC TECHNIQUES






	Evaluate medications, eliminate adjuvant medications with central nervous system effects as symptoms allow
Consider opioid switch if possible
Haloperidol (Haldol): 0.05-0.15 mg/kg/day divided in 2-3 doses; maximum: 2-4 mg/day

	Rule out other physiologic causes






	URINARY RETENTION






	ADJUVANT DRUGS

	NONPHARMACOLOGIC TECHNIQUES






	Evaluate medications, eliminate adjuvant medications with anticholinergic effects (e.g., antihistamines, tricyclic antidepressants)
Occurs more frequently with spinal analgesia than with systemic opioid use
Oxybutynin
1 yr: 1 mg tid
1-2 yr: 2 mg tid
2-3 yr: 3 mg tid
4-5 yr: 4 mg tid
>5 yr: 5 mg tid

	Rule out other physiologic causes
In/out or indwelling urinary catheter
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hs, At bedtime; IV, intravenous; PO, by mouth; PR, by rectum; prn, as needed; q, every; tid, three times a day.








[image: image] Drug Alert


The use of placebos to determine whether the patient is having pain is unjustified and unethical; a positive response to a placebo, such as a saline injection, is common in patients who have a documented organic basis for pain. Therefore, the deceptive use of placebos does not provide useful information about the presence or severity of pain. The use of placebos can cause side effects similar to those of opioids, can destroy the patient's trust in the health care staff, and raises serious ethical and legal questions. The American Society of Pain Management Nursing has issued a position statement against the use of placebos to treat pain (Pasero and McCaffrey, 2011).

















Choosing the Pain Medication Dose


Children (except infants younger than 3-6 months) metabolize drugs more rapidly than adults and show great variability in drug elimination and side effects (Oakes, 2011). Younger children may require higher doses of opioids to achieve the same analgesic effect. Therefore, the therapeutic effect and duration of analgesia vary. Children's dosages are usually calculated according to body weight, except in children with a weight greater than 50 kg (110 lb), where the weight formula may exceed the average adult dose. In this case the adult dose is used.


A reasonable starting dose of an opioid for infants under 6 months who are not mechanically ventilated is one fourth to one third of the recommended starting dose for older children. The infant is monitored closely for signs of pain relief and respiratory depression. The dose is titrated to effect. Because tolerance can develop rapidly, large doses may be needed for continued severe pain (Pasero and McCaffrey, 2011). If pain relief is inadequate, the initial dose is increased (usually by 25% to 50% if pain is moderate, or by 50% to 100% if pain is severe) to provide greater analgesic effectiveness. Decreasing the interval between doses may also provide more continuous pain relief.


A major difference between opioids and nonopioids is that nonopioids have a ceiling effect, which means that doses higher than the recommended dose will not produce greater pain relief. Opioids do not have a ceiling effect other than that imposed by side effects; therefore, larger dosages can be safely given for increasing severity of pain.


Parenteral and oral dosages of opioids are not the same. Because of the first-pass effect, an oral opioid is rapidly absorbed from the gastrointestinal tract and is partially metabolized in the liver before reaching the central circulation. Therefore, oral dosages must be larger to compensate for the partial loss of analgesic potency to achieve equianalgesia (equal analgesic effect). Conversion factors (Table 5-8) for selected opioids must be used when a change is made from IV (preferred) or IM to oral. Immediate conversion from IM or IV to the suggested equianalgesic oral dose may result in a substantial error. For example, the dose may be significantly more or less than what the child requires. Small changes ensure small errors.




TABLE 5-8


APPROXIMATE DOSE RATIOS FOR SWITCHING BETWEEN PARENTERAL AND ORAL DOSAGE FORMS








	MEDICINE

	DOSE RATIO (PARENTERAL : ORAL)










	Morphine

	1 : 2-1 : 3






	Hydromorphone

	1 : 2-1 : 5a







	Methadone

	1 : 1-1 : 2









aHydromorphone is a potent opioid, and significant differences exist between oral and intravenous dosing. Use extreme caution when converting from one route to another. In converting from parenteral hydromorphone to oral hydromorphone, doses may need to be titrated up to 5 times the IV dose.


From World Health Organization: WHO guidelines on the pharmacological treatment of persisting pain in children with medical illnesses, Geneva, 2012, World Health Organization.

















Choosing the Timing of Analgesia


The right timing for administering analgesics depends on the type of pain. For continuous pain control, such as for postoperative or cancer pain, a preventive schedule of medication around the clock (ATC) is effective. The ATC schedule avoids the low plasma concentrations that permit breakthrough pain. If analgesics are administered only when pain returns (a typical use of the prn, or “as needed,” order), pain relief may take several hours. This may require higher doses, leading to a cycle of undermedication of pain alternating with periods of overmedication and drug toxicity. This cycle of erratic pain control also promotes “clock watching,” which may be erroneously equated with addiction. Nurses can effectively use prn orders by giving the drug at regular intervals, since “as needed” should be interpreted as “as needed to prevent pain,” not “as little as possible.”














Choosing the Method of Administration


Several routes of analgesic administration can be used (Box 5-3), and the most effective and least traumatic route of administration should be selected. Continuous analgesia is not always appropriate, since not all pain is continuous. Frequently, temporary pain control or conscious sedation is needed to provide analgesia before a scheduled procedure. When pain can be predicted, the drug's peak effect should be timed to coincide with the painful event. For example, with opioids the peak effect is approximately a half hour for the IV route; with nonopioids the peak effect occurs about 2 hours after oral administration. For rapid onset and peak of action, opioids that quickly penetrate the blood-brain barrier (e.g., IV fentanyl) provide excellent pain control.





Box 5-3


Routes and Methods of Analgesic Drug Administration





Oral







Oral route preferred because of convenience, cost, and relatively steady blood levels


Higher dosages of oral form of opioids required for equivalent parenteral analgesia


Peak drug effect occurring after 1 to 2 hours for most analgesics


Delay in onset a disadvantage when rapid control of severe or fluctuating pain is desired











Sublingual, Buccal, or Transmucosal







Tablet or liquid placed between cheek and gum (buccal) or under tongue (sublingual)


Highly desirable because more rapid onset than oral route




• Produces less first-pass effect through liver than oral route, which normally reduces analgesia from oral opioids (unless sublingual or buccal form is swallowed, which occurs often in children)





Few drugs commercially available in this form


Many drugs can be compounded into sublingual troche or lozenge.*




• Actiq—Oral transmucosal fentanyl citrate in hard confection base on a plastic holder; indicated only for management of breakthrough cancer pain in patients with malignancies who are already receiving and are tolerant to opioid therapy, but can be used for preoperative or preprocedural sedation and analgesia














Intravenous (IV) (Bolus)







Preferred for rapid control of severe pain


Provides most rapid onset of effect, usually in about 5 minutes


Advantage for acute pain, procedural pain, and breakthrough pain


Needs to be repeated hourly for continuous pain control


Drugs with short half-life (e.g., morphine, fentanyl, hydromorphone) preferable to avoid toxic accumulation of drug











IV (Continuous)







Preferred over bolus and intramuscular injection for maintaining control of pain


Provides steady blood levels


Easy to titrate dosage











Subcutaneous (SC) (Continuous)







Used when oral and IV routes not available


Provides equivalent blood levels to continuous IV infusion


Suggested initial bolus dose to equal 2-hour IV dose; total 24-hour dose usually requires concentrated opioid solution to minimize infused volume; use smallest gauge needle that accommodates infusion rate











Patient-Controlled Analgesia (PCA)







Generally refers to self-administration of drugs, regardless of route


Typically uses programmable infusion pump (IV, epidural, SC) that permits self-administration of boluses of medication at preset dose and time interval (lockout interval is time between doses)


PCA bolus administration often combined with initial bolus and continuous (basal or background) infusion of opioid


Optimum lockout interval not known but must be at least as long as time needed for onset of drug




• Should effectively control pain during movement or procedures


• Longer lockout provides larger dose














Family-Controlled Analgesia







One family member (usually a parent) or other caregiver designated as child's primary pain manager with responsibility for pressing PCA button


Guidelines for selecting a primary pain manager for family-controlled analgesia:




• Spends a significant amount of time with the patient


• Is willing to assume responsibility of being primary pain manager


• Is willing to accept and respect patient's reports of pain (if able to provide) as best indicator of how much pain the patient is experiencing; knows how to use and interpret a pain rating scale


• Understands the purpose and goals of patient's pain management plan


• Understands concept of maintaining a steady analgesic blood level


• Recognizes signs of pain and side effects and adverse reactions to opioid














Nurse-Activated Analgesia







Child's primary nurse designated as primary pain manager and is only person who presses PCA button during that nurse's shift


Guidelines for selecting primary pain manager for family-controlled analgesia also applicable to nurse-activated analgesia


May be used in addition to basal rate to treat breakthrough pain with bolus doses; patient assessed every 30 minutes for need for bolus dose


May be used without a basal rate as a means of maintaining analgesia with around-the-clock bolus doses











Intramuscular







NOTE: Not recommended for pain control; not current standard of care


Painful administration (hated by children)


Tissue and nerve damage caused by some drugs


Wide fluctuation in absorption of drug from muscle


Faster absorption from deltoid than from gluteal sites


Shorter duration and more expensive than oral drugs


Time consuming for staff and unnecessary delay for child











Intranasal







Available commercially as butorphanol (Stadol NS); approved for those older than 18 years of age


Should not be used in patient receiving morphinelike drugs because butorphanol is partial antagonist that will reduce analgesia and may cause withdrawal











Intradermal







Used primarily for skin anesthesia (e.g., before lumbar puncture, bone marrow aspiration, arterial puncture, skin biopsy)


Local anesthetics (e.g., lidocaine) cause stinging, burning sensation


Duration of stinging dependent on type of “caine” used


To avoid stinging sensation associated with lidocaine:




• Buffer the solution by adding 1 part sodium bicarbonate (1 mEq/ml) to 9 to 10 parts 1% or 2% lidocaine with or without epinephrine





Normal saline with preservative, benzyl alcohol, anesthetizes venipuncture site


Same dose used as for buffered lidocaine











Topical or Transdermal







EMLA (eutectic mixture of local anesthetics [lidocaine and prilocaine]) cream and anesthetic disk or LMX4 (4% lidocaine cream)




• Eliminates or reduces pain from most procedures involving skin puncture


• Must be placed on intact skin over puncture site and covered by occlusive dressing or applied as anesthetic disc for 1 hour or more before procedure





Lidocaine-tetracaine (Synera, S-Caine)




• Apply for 20 to 30 minutes


• Do not apply to broken skin





LAT (lidocaine-adrenaline-tetracaine), tetracaine-phenylephrine (tetraphen)




• Provides skin anesthesia about 15 minutes after application on nonintact skin


• Gel (preferable) or liquid placed on wounds for suturing


• Adrenaline not for use on end arterioles (e.g., fingers, toes, tip of nose, penis, earlobes) because of vasoconstriction





Transdermal fentanyl (Duragesic)




• Available as patch for continuous pain control


• Safety and efficacy not established in children younger than 12 years of age


• Not appropriate for initial relief of acute pain because of long interval to peak effect (12 to 24 hours); for rapid onset of pain relief, give an immediate-release opioid


• Orders for “rescue doses” of an immediate-release opioid recommended for breakthrough pain, a flare of severe pain that breaks through the medication being administered at regular intervals for persistent pain


• Has duration of up to 72 hours for prolonged pain relief


• If respiratory depression occurs, possible need for several doses of naloxone





Vapocoolant




• Use of prescription spray coolant, such as Fluori-Methane or ethyl chloride (Pain-Ease); applied to the skin for 10 to 15 seconds immediately before the needle puncture; anesthesia lasts about 15 seconds


• Some children dislike cold; may be more comfortable to spray coolant on a cotton ball and then apply this to the skin


• Application of ice to the skin for 30 seconds found to be ineffective














Rectal







Alternative to oral or parenteral routes


Variable absorption rate


Generally disliked by children


Many drugs able to be compounded into rectal suppositories*











Regional Nerve Block







Use of long-acting local anesthetic (bupivacaine or ropivacaine) injected into nerves to block pain at site


Provides prolonged analgesia postoperatively, such as after inguinal herniorrhaphy


May be used to provide local anesthesia for surgery, such as dorsal penile nerve block for circumcision or for reduction of fractures











Inhalation







Use of anesthetics, such as nitrous oxide, to produce partial or complete analgesia for painful procedures


Side effects (e.g., headache) possible from occupational exposure to high levels of nitrous oxide











Epidural or Intrathecal







Involves catheter placed into epidural, caudal, or intrathecal space for continuous infusion or single or intermittent administration of opioid with or without a long-acting local anesthetic (e.g., bupivacaine, ropivacaine)


Analgesia primarily from drug's direct effect on opioid receptors in spinal cord


Respiratory depression rare but may have slow and delayed onset; can be prevented by checking level of sedation and respiratory rate and depth hourly for initial 24 hours and decreasing dose when excessive sedation is detected


Nausea, itching, and urinary retention common dose-related side effects from the epidural opioid


Mild hypotension, urinary retention, and temporary motor or sensory deficits common unwanted effects of epidural local anesthetic


Catheter for urinary retention inserted during surgery to decrease trauma to child; if inserted when child is awake, anesthetize urethra with lidocaine











*For further information about compounding drugs in troche or suppository form, contact Professional Compounding Centers of America (PCCA), 9901 S. Wilcrest Drive, Houston, TX 77009; 800-331-2498; www.pccarx.com.


Data from Pasero C and McCaffrey M: Pain, St. Louis, 2011, Elsevier.





Severe pain that is uncontrolled by large variations in plasma concentrations of opioids is best controlled through continuous IV infusion rather than intermittent boluses. This method is commonly used in postoperative patients (Franson, 2010) and children with chronic pain experiences. If intermittent boluses are given, make certain the intervals between doses do not exceed the drug's expected duration of effectiveness. For extended pain control with fewer administration times, drugs that provide longer duration of action (e.g., some NSAIDs, time-released morphine or oxycodone, methadone) can be used.














Patient-Controlled Analgesia


A significant advance in the administration of IV, epidural, or subcutaneous analgesics is the use of patient-controlled analgesia (PCA) (Kraemer and Rose, 2009). As the name implies, the patient controls the amount and frequency of the analgesic, which is typically delivered through a special infusion device. Children who are physically able to “push a button” (i.e., 5 to 6 years of age) and who can understand the concept of pushing a button to obtain pain relief can use PCA. Although it is controversial, parents and nurses have used the IV PCA system for the child. Nurses can efficiently use the infusion device on a child of any age to administer analgesics to avoid signing for and preparing opioid injections every time one is needed (Fig. 5-7). When PCA is used as “nurse- or parent-controlled” analgesia, the concept of patient control is negated, and the inherent safety of PCA needs to be monitored. Research has reported safe and effective analgesia in children when the patient, parent, or nurse controlled the PCA (Oakes, 2011).




[image: image]


FIG. 5-7 Nurse programming a patient-controlled analgesia pump to administer analgesia.








PCA infusion devices typically allow for three methods or modes of drug administration to be used alone or in combination:




1. Patient-administered boluses that can be infused only according to the preset amount and lockout interval (time between doses). More frequent attempts at self-administration may mean the patient needs the dose and time adjusted for better pain control.


2. Nurse-administered boluses that are typically used to give an initial loading dose to increase blood levels rapidly and to relieve breakthrough pain (pain not relieved with the usual programmed dose).


3. Continuous basal rate infusion that delivers a constant amount of analgesic and prevents pain from returning during those times, such as sleep, when the patient cannot control the infusion.





As with any type of analgesic management plan, continued assessment of the child's pain relief is essential for the greatest benefit from PCA. Typical uses of PCA are for controlling pain from surgery, sickle cell crisis, trauma, and cancer. Morphine is the drug of choice for PCA and usually comes in a concentration of 1 mg/ml. Other options are hydromorphone (0.2 mg/ml) and fentanyl (0.01 mg/ml). Hydromorphone is often used when patients are not able to tolerate side effects such as pruritus and nausea from the morphine PCA. Table 5-9 provides initial PCA settings for opioid-naive children.




TABLE 5-9


INITIAL PCA SETTINGS FOR OPIOID-NAIVE CHILDREN








	DRUG

	CONTINUOUS INFUSION DOSE

	BOLUS DOSE/FREQUENCY










	Morphine

	0-0.02 mg/kg/hr

	0.02 mg/kg q 15-30 min






	Hydromorphone

	0-0.004 mg/kg/hr

	0.004 mg/kg q 15-30 min






	Fentanyl

	0-0.5 to 1 mcg/kg/hr

	0.5-1 mcg/kg q 10-15 min









PCA, Patient-controlled analgesia; q, every.


From Dowden, 2009; Kraemer and Rose, 2009; Zernikow et al, 2009.

















Epidural Analgesia


Epidural analgesia is used to manage pain in selected cases. Although an epidural catheter can be inserted at any vertebral level, it is usually placed into the epidural space of the spinal column at the lumbar or caudal level (Suresh, Birmingham, and Kozlowski, 2012). The thoracic level is usually reserved for older children or adolescents who have had an upper abdominal or thoracic procedure, such as a lung transplant. An opioid (usually fentanyl, hydromorphone, or preservative-free morphine, which is often combined with a long-acting local anesthetic such as bupivacaine or ropivacaine) is instilled via single or intermittent bolus, continuous infusion, or patient-controlled epidural analgesia. Analgesia results from the drug's effect on opiate receptors in the dorsal horn of the spinal cord, rather than the brain. As a result, respiratory depression is rare, but if it occurs, it develops slowly, typically 6 to 8 hours after administration. Careful monitoring of sedation level and respiratory status is critical to prevent opioid-induced respiratory depression. Assessment of pain and the skin condition around the catheter site are important aspects of nursing care.














Transmucosal and Transdermal Analgesia


Oral transmucosal fentanyl (Oralet) and intransal fentanyl (Mudd, 2011) provides nontraumatic preoperative and preprocedural analgesia and sedation. Fentanyl is also available as a transdermal patch (Duragesic). Duragesic is contraindicated for acute pain management, but it may be used for older children and adolescents who have cancer pain or sickle cell pain or for patients who are opioid tolerant.


One of the most significant improvements in the ability to provide atraumatic care to children is the anesthetic cream LMX4 (a 4% liposomal lidocaine cream) or EMLA (a eutectic mixture of local anesthetics) (Oakes, 2011; Pasero and McCaffrey, 2011). The eutectic mixture (lidocaine 2.5% and prilocaine 2.5%), whose melting point is lower than that of the two anesthetics alone, permits effective concentrations of the drug to penetrate intact skin (Fig. 5-8). Transdermal patches such as Synera are effective methods to administer topical analgesia before painful procedures (Pasero and McCaffrey, 2011).




[image: image]


FIG. 5-8 LMX is an effective analgesic before intravenous insertion or blood draw.








In some situations there is not enough time for topical preparations like LMX or EMLA to take effect, and refrigerant sprays such as ethyl chloride and fluorimethane can be used. When sprayed on the skin, these sprays vaporize, rapidly cool the area, and provide superficial anesthesia. Hospital formularies may have other products with lidocaine, prilocaine, or amethocaine topical preparations that require less time for application.


The intradermal route is sometimes used to inject a local anesthetic, typically lidocaine, into the skin to reduce the pain from a lumbar puncture, bone marrow aspiration, or venous or arterial access. One problem with the use of lidocaine is the stinging and burning that initially occur. However, the use of buffered lidocaine with sodium bicarbonate reduces the stinging sensation.














Monitoring Side Effects


Both NSAIDs and opioids have side effects, although the major concern is with those from opioids (Box 5-4). Respiratory depression is the most serious complication and is most likely to occur in sedated patients. The respiratory rate may decrease gradually, or respirations may cease abruptly; lower limits of normal are not established for children, but any significant change from a previous rate calls for increased vigilance. A slower respiratory rate does not necessarily reflect decreased arterial oxygenation; an increased depth of ventilation may compensate for the altered rate. If respiratory depression or arrest occurs, be prepared to intervene quickly (see Applying Evidence to Practice box).





Box 5-4   Side Effects of Opioids





General







Constipation (possibly severe)


Respiratory depression


Sedation


Nausea and vomiting


Agitation, euphoria


Mental clouding


Hallucinations


Orthostatic hypotension


Pruritus


Urticaria


Sweating


Miosis (may be sign of toxicity)


Anaphylaxis (rare)











Signs of Tolerance







Decreasing pain relief


Decreasing duration of pain relief











Signs of Withdrawal Syndrome in Patients with Physical Dependence





Initial Signs of Withdrawal







Lacrimation


Rhinorrhea


Yawning


Sweating











Later Signs of Withdrawal







Restlessness


Irritability


Tremors


Anorexia


Dilated pupils


Gooseflesh


Nausea, vomiting

















Applying Evidence to Practice


Managing Opioid-Induced Respiratory Depression





If Respirations Are Depressed







Assess sedation level.


Reduce infusion by 25% when possible.


Stimulate patient (shake shoulder gently, call by name, ask to breathe).


Administer oxygen.











If Patient Cannot Be Aroused or Is Apneic







Initiate resuscitation efforts as appropriate.


Administer naloxone (Narcan):




• For children weighing less than 40 kg (88 lb), dilute 0.1 mg naloxone in 10 ml sterile saline to make 10 mcg/ml solution and give 0.5 mcg/kg.


• For children weighing more than 40 kg (88 lb), dilute 0.4-mg ampule in 10 ml sterile saline and give 0.5 ml.





Administer bolus by slow intravenous push every 2 minutes until effect is obtained.


Closely monitor patient. Naloxone's duration of antagonist action may be shorter than that of the opioid, requiring repeated doses of naloxone.





NOTE: Respiratory depression caused by benzodiazepines (e.g., diazepam [Valium] or midazolam [Versed]) can be reversed with flumazenil (Romazicon). Pediatric dosing experience suggests 0.01 mg/kg (0.1 ml/kg); if no (or inadequate) response after 1 to 2 minutes, administer same dose and repeat as needed at 60-second intervals for maximum dose of 1 mg (10 ml).








Although respiratory depression is the most dangerous side effect, constipation is a common, and sometimes serious, side effect of opioids, which decrease peristalsis and increase anal sphincter tone. Prevention with stool softeners and laxatives is more effective than treatment once constipation occurs. Dietary treatment, such as increased fiber, is usually not sufficient to promote regular bowel evacuation. However, dietary measures, such as increased fluid and fruit intake, and physical activity are encouraged. Pruritus from epidural or IV infusion is treated with low doses of IV naloxone, nalbuphine, or diphenhydramine. Nausea, vomiting, and sedation usually subside after 2 days of opioid administration, although oral or rectal antiemetics are sometimes necessary.


Both tolerance and physical dependence can occur with prolonged use of opioids (see Community and Home Health Considerations box). Physical dependence is a normal, natural, physiologic state of “neuroadaptation.” When opioids are abruptly discontinued without weaning, withdrawal symptoms occur 24 hours later and reach a peak within 72 hours. Symptoms of withdrawal include signs of neurologic excitability (e.g., irritability, tremors, seizures, increased motor tone, insomnia), gastrointestinal dysfunction (e.g., nausea, vomiting, diarrhea, abdominal cramps), and autonomic dysfunction (e.g., sweating, fever, chills, tachypnea, nasal congestion, rhinitis). Withdrawal symptoms can be anticipated and prevented by weaning patients from opioids that were administered for more than 5 to 10 days. Adherence to a weaning protocol to prevent or minimize withdrawal symptoms from opioids is required. A weaning flowsheet (Fig. 5-9, A) may be used to assess the efficacy of opioid weaning in neonates (Franck and Vilardi, 1995). In older infants and young children (7 months to 10 years) the Withdrawal Assessment Tool–1 (Fig. 5-9, B) may be use to assess and monitor withdrawal symptoms in pediatric critically ill children who are exposed to opioids and benzodiazepines for prolonged periods (Franck, Harris, Soetenga, et al, 2008).
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FIG. 5-9 A, Weaning flowsheet to monitor opioid weaning in neonates. B, Withdrawal assessment tool for infants and children. SBS, State behavioral scale. (A, Modified from Franck L, Vilardi J: Assessment and management of opioid withdrawal in ill neonates, Neonatal Netw 14[2]:39-48, 1995.; B, © 2007 LS Franck and MAQ Curley. All rights reserved. Reprinted in Franck LS, Harris SK, Soetenga DJ, et al: The Withdrawal Assessment Tool–1 (WAT–1): an assessment instrument for monitoring opioid and benzodiazepine withdrawal symptoms in pediatric patients, Pediatr Crit Care Med 9[6]:577, 2008. *From Curley MQ, Harris SK, Fraser KA, et al: State behavioral scale: a sedation assessment instrument for infants and young children supported on mechanical ventilation, Pediatr Crit Care Med 7(2):107-114, 2008.)
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Fear of Opioid Addiction


One of the reasons for the unfounded but prevalent fear of addiction from opioids used to relieve pain is a misunderstanding of the differences between physical dependence, tolerance, and addiction. Health care professionals and the community often confuse addiction with the physiologic effects of opioids, when in reality these three events are unrelated.


The American Society of Addiction Medicine defines these three terms as follows:




Physical dependence on an opioid is a physiologic state in which abrupt cessation of the opioid, or administration of an opioid antagonist, results in a withdrawal syndrome. Physical dependence on opioids is an expected occurrence in all individuals who continuously use opioids for therapeutic or nontherapeutic purposes. It does not, in and of itself, imply addiction.


Tolerance is a form of neuroadaptation to the effects of chronically administered opioids (or other medications) that is indicated by the need for increasing or more frequent doses of the medication to achieve the initial effects of the drug. A person may develop tolerance both to the analgesic effects of opioids and to some of the unwanted side effects, such as respiratory depression, sedation, or nausea. Tolerance is variable in occurrence, but it does not, in and of itself, imply addiction.


Addiction in the context of pain treatment with opioids is characterized by a persistent pattern of dysfunctional opioid use that may involve any or all of the following:




• Adverse consequences associated with the use of opioids


• Loss of control over the use of opioids


• Preoccupation with obtaining opioids, despite the presence of adequate analgesia








Unfortunately, individuals who have severe, unrelieved pain may become intensely focused on finding relief. Sometimes behaviors such as “clock watching” make patients appear to others to be preoccupied with obtaining opioids. However, this preoccupation focuses on finding relief of pain, not on using opioids for reasons other than pain control. This phenomenon has been termed pseudoaddiction and must not be confused with real addiction.


Nurses must educate older children, parents, and health professionals about the extremely low risk of real addiction (>1%) from the use of opioids to treat pain. Infants, young children, and comatose or terminally ill children simply cannot become addicted because they are incapable of a consistent pattern of drug-seeking behavior, such as stealing, drug dealing, prostitution, and use of family income, to obtain opioids for nonanalgesic reasons.


Data from American Society of Addiction Medicine: Public policy statement on definitions related to the use of opioids for pain treatment, February 2001, available at www.asam.org/Pain.html (accessed December 8, 2009).





Tolerance occurs when the dose of an opioid needs to be increased to achieve the same analgesic effects that was previously achieved at a lower dose (see Community and Home Health Considerations box). Tolerance may develop after 10 to 21 days of morphine administration. Treatment of tolerance involves increasing the dose or decreasing the duration between doses. For children on opioids for less than 5 days, decrease the opioid dose by 20% to 30% every 1 to 2 days (Oakes, 2011). For children who have been on opioids for longer than 5 to 7 days, a slower weaning is recommended: wean by a 20% reduction on day, follow with opioid reductions of 5% to 10% each day as tolerated until a total daily dose of morphine (or its equivalent) of 30 mg for an adolescent or a dose of 0.6 mg/kg/day is reached (Oakes, 2011).




Parents and older children may fear addiction when opioids are prescribed. The nurse should address these concerns with assurance that any such risk is extremely low. It may be helpful to ask the question “If you did not have this pain, would you want to take this medicine?” The answer is invariably no, which reinforces the solely therapeutic nature of the drug. It is also important to avoid making statements to the family such as “We don't want you to get used to this medicine” or “By now you shouldn't need this medicine,” which may reinforce the fear of becoming addicted. Whereas both physical dependence and tolerance are physiologic states, addiction or psychologic dependence is a psychologic state and implies a “cause-effect” mode of thinking, such as “I need the drug because it makes me feel better.” Infants and children do not have the cognitive ability to make the cause-effect association and therefore cannot become addicted. The use of opioid analgesics early in life has not been demonstrated to increase the risk for addiction later in life. Nurses need to explain to parents the differences among physical dependence, tolerance, and addiction and allow them to express concerns about the use and duration of use of opioids. Infants and children, when treated appropriately with opioids, may be at risk for physical tolerance and physical dependence, but not psychologic dependence or addiction.














Evaluation of Effectiveness of Pain Regimen


The response to therapy should be evaluated 15 to 30 minutes after each dose, and titration should continue to the highest achievable amount of relief (Pasero and McCaffrey, 2011). In a retrospective study that examined the pain experience of children with sickle cell disease, evidence of pain relief from medications was documented for less than half (44.8%) of the patients in the emergency department (ED) (Jacob and Mueller, 2008). Even though The Joint Commission required documentation of pain assessments with vital signs, evidence of pain relief was not documented in 41.4% of the episodes. Titration methods in the ED or during the course of hospitalization, if used, were not reflected in the amount of medications received by the children (Jacob and Mueller, 2008).




















Consequences of Untreated Pain in Infants


Despite current research on the neonate's experience of pain, infant pain often remains inadequately managed. The mismanagement of infant pain is partially the result of misconceptions regarding the effects of pain on the neonate and the lack of knowledge of immediate and long-term consequences of untreated pain. Infants respond to noxious stimuli through physiologic indicators (increased heart rate and blood pressure, variability in heart rate and intracranial pressure, and decreases in Sao2 and skin blood flow) and behavioral indicators (muscle rigidity, facial expression, crying, withdrawal, and sleeplessness) (Clark, 2011; Oakes, 2011). The physiologic and behavioral changes, as well as a variety of neurophysiologic responses to noxious stimulation, are responsible for acute and long-term consequences of pain.


Several harmful effects occur with unrelieved pain, particularly when pain is prolonged. Pain triggers a number of physiologic stress responses in the body, and they lead to negative consequences that involve multiple systems. Unrelieved pain may prolong the stress response and adversely affect an infant or child's recovery, whether it is from trauma, surgery, or disease. (See the Research Focus box.)
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Deep Intraoperative Anesthesia


In a landmark study by Anand and Hickey (1992), 30 neonates received deep intraoperative anesthesia with high doses of the opioid sufentanil, followed postoperatively by an infusion of opioids for 24 hours, and 15 neonates received lighter anesthesia with halothane and morphine followed postoperatively by intermittent morphine and diazepam. The 15 neonates who received the lighter anesthesia and intermittent postoperative opioids had more severe hyperglycemia and lactic acidemia, and 4 postoperative deaths occurred in the group. The 30 neonates who received deep anesthesia had a lower incidence of complications (e.g., sepsis, metabolic acidosis, disseminated intravascular coagulation) and no deaths.





Poorly controlled acute pain can predispose patients to chronic pain syndromes. Box 5-5 provides a list of numerous complications of untreated pain in infants. A guiding principle in pain management is that prevention of pain is always better than treatment. Pain that is established and severe is often more difficult to control. When pain is unrelieved, sensory input from injured tissues reaches spinal cord neurons and may enhance subsequent responses. Long-lasting changes in cells within spinal cord pain pathways may occur after a brief painful stimulus and may lead to the development of chronic pain conditions.





Box 5-5   Consequences of Untreated Pain in Infants





Acute Consequences







Periventricular-intraventricular hemorrhage


Increased chemical and hormone release


Breakdown of fat and carbohydrate stores


Prolonged hyperglycemia


Higher morbidity for neonatal intensive care unit patients


Memory of painful events


Hypersensitivity to pain


Prolonged response to pain


Inappropriate innervation of the spinal cord


Inappropriate response to nonnoxious stimuli


Lower pain threshold











Potential Long-Term Consequences







Higher somatic complaints of unknown origin


Greater physiologic and behavioral responses to pain


Increased prevalence of neurologic deficits


Psychosocial problems


Neurobehavioral disorders


Cognitive deficits


Learning disorders


Poor motor performance


Behavioral problems


Attention deficits


Poor adaptive behavior


Inability to cope with novel situations


Problems with impulsivity and social control


Learning deficits


Emotional temperament changes in infancy or childhood


Accentuated hormonal stress responses in adult life











An experience known as the windup phenomenon has been attributed to a decreased pain threshold and chronic pain. Central and peripheral mechanisms that occur in response to noxious tissue injury have been studied in an attempt to explain a prolonged neonatal response to pain characteristic of the windup phenomenon. After exposure to noxious stimuli, multiple levels of the spinal cord experience an altered excitability. This altered excitability may cause nonnoxious stimuli, such as routine nursing care and handling, to be perceived as noxious stimuli. Nurses who care for infants and children should consider the potential acute and long-term effects of pain on their young patients and be advocates in treating and preventing pain.
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result.In young children this may be a problem because of small diameter of canal. Proper placement of ea i controversial relaed to
whether the pira should be pulled in manner similar to that used during otoscapy (see p. 131).

Rectal

Place welllubricated ip a mavimum 2 5ken (1 inch) ifo rectum for children and 1.5k (0.6 inch) forinfas;securely hold thermometer close|
o0 anis.
Childmay be placed in side lying, supine, or prone position (i, supine with knces flexed toward sbdomen); cover penis, since procedure
may stmlte urination. A sl child may be placed prone across parent's lap

Temporal Attery

Aninfiared sersor probe scans across forehead, capturing heat from arterial blood flow. Temporal artery is only artery close enoughto skin's
surace o provide access for accurate temperature meastremert:

N % || H
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USING THE NCCPC-PV
The NCCPC-PV was designed to be used for children, aged 3 0 18 years, who are unable 1o speak because of cognitive
(mentalintellctual) impaimments or disabiles. It can be used whather or nota chid has physical impairments or
disabiltes. Descriptins of the types of chikiren used to valdate the NCGPC-PV can be found n: Breau, L M., Finley,
G.A, McGrath, P.J. & Camiield, CS. (2002). Valiation of the Non-communicating Chidren's Pain Checkiist —
Postoperaive Version. Anesthasiology, 96 (3), 528-535. The NCCPC-PV was designed 1o be used withou taining by.
parents and caregvers (carers), or by other aduls who are not familar with a specific chid (do not know them wel.

The NCCPC-PV may be frealy copied for cinical use or use i research funded by notfor-profit agencies. For-profit
‘agencies should contact Lynn Breau: Pediatic Pain Research, IWK Health Centre, 5850 University Avenve, Halfax, Nova
‘Scolia, Canada, B3J 3G9 (lbreau @ns sympaico.ca).

‘The NCCPC-PV was intended for use or pain afer surgery o due 10 ther procedures conducted in hospital. fshort-or
longrierm painis suspected for a child at home or i a long-ter resideniialseting, the Non-communicating Children's
Pain Checklist — Rovised may be used. It can be oblained by contacling Lynn Breau. Information regarding the NCCPC-R
can be found in: Breau, LM., McGrath, P.J., Camfied, C.S. & Finley, G.A. (2002). Psychomeric Properties of the Non-
‘communicating Children's Pain Checkist—Revised. Pain, 99, 349-357.

ADMINISTRATION
To complate the NCOPC-R, base your obsarvations on the child's behavior over 10 minutes. It is not necessary to watch
the child continuously for this period. Howsver, it s recommended that the observor be Inthe chil's presenc for the
‘majorty of tis time (¢.9., bo inthe same room withthe chik). Although shorter abservation periods may be used, the c
offscores described below may not apply.

Atthe end ofthe observaton time, indiat how frequently (how ofen) each tem was seen or heard. This should not be
basod on the chikl' typicalbehavir o nralaton towhat h or she usually doss. A guide for decidng the frequency of
tems is balow:
0= Not presentat all uring the obsevation period fom s o present bocause.
capable of performing that act, it should be scc
oo o hear vl (rrdly t

o, amost contno

roments dung thecbsenatn e
is not capable of performing this action.
SCORING
1. Add p ho scores foreach subscale and ente below hat subscle numbern e Score Summary at the bt
‘of the sheet. Items marked “NA" are scored as *0 (zero).
2 A up i sbscal scres for Total Scare.
3.Chock whther thechd's scor s groatr than th cutof scoe,
CUT-OFF SCORE
Base o he soresof 26 chidren aged 3 o 18 Brea, Finey, MoGrath & Camfed, 2002),a TotalScore of 11 or more
indcates achid has moderat o severe pain. Based o unpublshed data fom 14 s sanpl, a Tota scors of 6.10
indicates a child has mild pain. When parents and caregivers completed the NCCPC-PV i hospital for the study group, this.
\ias accrato 667 of e tme. Whan oo obsarvers competd he NCCPC-PY, i was acurte 75% of h . A Totl
Scoreof 10 less et s than moderatesevers pan. Tis was cotoct 1 h sy roup forparnts and cregvers
815 of h tme,and o other obsarvers 6% of h e
USE OF CUT-OFF SCORES
s il allobservatona tols,cauton shouk b akan i using o Sore, because they may ot be 100% accurat,
They showk no b used a o only bassfor decidng whethr  chid shoud b eted o pai, I some cases chiren
may havelowerscores when pai s present. Formare delaled nstruclon or usaofthe NCCPC-PY i uch siuations,
Pplease refer to the full manual, available from Lynn Breau: Pediatric Pain Research, IWK Health Centre, 5850 University
Avenue, Halifax, Nova Scotia, Canada, B3J 3G9 (Ibreau @ns.sympatico.ca).

(oW Haork uiing e obss
d
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E 3 EMERGENCY TREATMENT
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Xeroderma AR (abrommlites in | Prenaialt o 2lyr | Acute sunsensitvity (severe | hitpy/wwwancbi.olm i gov/books/NBK1397/
pigmeniosum genes resporsible for sunbums and blstering with | e gov/cec/ptient. educaton/pepubs/sg7_17.pc
DNA repai) miimal exposte) and over
1000 fold increased risk of
cutaneous and oculae
neaplsm; insome cases,
sersitvity o xrays
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[postrion

SEQUENCE

PREPARATION

Infant

Before able to it slone —Supine or prone, preferably in
parent's ap; before 4.6 monihs, can place on exarining
able
Afier able to sit alone —Sittng in parents lap whenever
possible; ifon table, pace with parert i fll view

6 quiet, ausc ulate heart, lungs,
abdomen.
Record heart and respiratory rates.
Palpuie and percuss same areas.
Proceed inusul headto-toe
direction.
Perform traumatic procedures st
(eyes, ears, mouth [whie crying])
Eliitreflexes as body partis
examined.
Elicit Moro reflex st

‘Completely tndress f oo emperatie permis.
Leave diaper on male infnt:
Gain cooperaion with disracton, bright objects, rtes, tking
Smile atinfont use soft, gente voice.
Pacify with botle ofsugar waer or eeding
Enlist parents sid fo restaining t examine cars, moth
Avoid abrupt, jerky movements.

“Toddier

Sitting or standing on o by paret
Prone or supine in porent's lap

Inspectbody area through play:
“count ingers,” tckle foes.”
Use minimem physical conact
initally.

Intradhuce equipment slovly.
Auseuliate, percuss, plpote
whenever quiet

Perform traumatic procedures st
(same as for infant).

Have parent remove ouer clothing,
Remove underear as body partis examined.
Allow 1o inspect equipment; demonstrating use of equipmentis
wsuslly inefictive.
lfuncooperative, perform procedures quickly.
Use restrint when appropriae; request parent's assistance.
Talk about examinaton if cooperative; use short phrases.
Prise for cooperative behavior.

Preschool Child

Prefer standing or siting
Usully cooperative prone or supine
Prefer parents closeness

lfcooperative, praceed in heacko-toe
direction.
lfuncooperative, proceed s with
todie.

Requestselfundressing.
Allow to wear underpans ifshy.
Offer equipment or inspecton; briefly demorstzate use.
Make upstory about procedure (e.g., “Tmseeing how strong,
your muscles are” [blood pressure).
Use poperdoll techrique.
Give choices when possible.
Expect cooperation; use positive sttements (e.g, “Open your
mout)

Schook-Age Child

Prefersting
Caoperative in most positons
Younger child prefers purent’s presence
Older child my prefer privacy.

Proceed inheadto-oe direction
May examine gernitli last i older
child

Respectneed for privacy.
Request selfundressing.
Allow to wear underpus.
Give gown o wear.
Explin purpose of equipment and significance of procedure, such
as otoscope to see eardrum, which s necessary for hearing
Teach about body function and care.

‘Adolescent

‘Same as for schoolage child
Offer option of parert's presence

‘Same a5 older schoolage child
May exammine genitlia st

Allow 1o undress in private,
Give gown.
Expose only area o be examined.
Respectneed for privacy.
Explin findings during examination: “Your muscles are firm andt
strong.”
Matierof ety comment about sexual development: “Your breasts|
are developing a they should be.”
Enphusize normuley of developmert

Examine genitaliaas any other body part may leave o end
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TRANSLATING EVIDENCE INTO PRACTICE
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Glucose 6 phosphate | XL recessive nfant o adulhood | Hemolytic anemia; expression | wivw.nlm i gov/medline pls/ency /article/ 000525 him
dehydrogenase dependentonexposure o | hip//ghenlmih gov/condition/glucose 6 phosphte-
(G6PD) deficiency environmenial riggers dehy drogenase-defciency
(eating fava bears, certin
infections, and certain
dngs)
Hemophilia A, XL recessive [r—— Hemophiia A—Factor VI | it/ /wwwncbirimnih gov/books/NBK1404/
bemophiia B adilthood deficiency; hemophiliaB— | it/ /wwwwncbinimnih gov/books/NBK1495/
depending on Factor X deficiency hige/fghe.nimnih gov/condionybemophilia
exentofdeficient | Both diagnosedin infancy.
cloting activity | periodin hose with severe
deficiency; brought
atention by spontancous
jointor decp muscle bleeds
Hunersyndome | XL recessive Prenatltto Progressive multisystem | hits//wwwwncbinimnih gov/books/NBK1274/
chidhood disorder due to higefghr.nimnih gov/condior/mucopoly saccharidosis-
glycosaminoglycans ypeii
accumuation. CNS
deterioration common in
Severe formbut ot
atenued form
Huntinglondisease | AD expanded ripet | Prenatalfor couples. | Progressive i wvvvecbi ol o books/NBKI305/
repeat with amily reurodegeneratve disease | hip//ghenlmnih gov/condiforyhuninglondisease
history; most with mean age of onset in
ofendiagnosed | thind o fourth decad of le;
inadulthood deahtypically within 20lye
ofsymptomorset
Hulersyndome | AR Prervtalt;infant 0| Progressive lysosoml stoage | hits//wwnwncbinimnih gov/books/NBK1162/
chidhood disease; deathby 10lyrof | - hip//ghenlmnih gov/condiorymucopolysaccharidosis-
age inseverely afieted; tped
mildly afected can live info
adilhood
Hypophosphutemic | XL dominant nfant 0 childhood | Kidhey abnormalty resulfing in| e/ /wwwncbinlmnih gov/books/NBKS3985/

Vitamin D-resistant
fickets

overexcretion of phosphate
inurine; secondary bone
defects rsult

Incontinentia pigmenti

XL domirant.

Prenatal; newbom
o infant

Oten prervtally lehal in mvles;
those who survive should
have chromosome testing;
blsering of skin, e inear
hypopigmenaton of skiny
sl missing etk sparse,
wity hai; vascular etinal
sbrormlites

hige/ /s ncbi i gov/books/NBK1472)
hitgefghe.nimnih gov/condioryincontinenta pigmenti

LiFraumeni syndrome

AD

Prenatal; 50% have
firstcancerby
age 40

Predisposifon fo mulple
primary cancers at varous
body sites

hige/ /s ncbinlmnih gov/books/NBK1311/
higefghr.nimnih gov/condionylraument sy nckome

Maligrant
hyperthernia

AD

Prenatalt or before
drug exposure (i
family history and
family mutation
known)

Susceptbilty to uncontrolled
skeletal miscle
hypermetibolism when
exposed o certin
anesthetics and
succinyleholine; st
symproms tachycardia,
tachy prea, then progressive
symproms and death if not
quickly tresied

i/ ncbinlmnih gov/books/NBK1146/
higefghr.nimnih gov/condion/malignanthy perheria
e mhaus. org

Marbn syndrorme.

AD

Prenctalt neonsial to
adlthood
depending on
number and
severty of
features and
presence o
absence of by

history.

Comnective tisue disorder
primarly afecting
cardiovascular, skeleta, and
ocular sysiems.

i/ ncbi i gov/books/NBK1335/
higefghe.nimnih gov/condifon/maran-sy drome
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Myotoric dystrophy.

'AD exparsion mution;

Prenotal f gere

Varible preseriation

i/ ncbinlmnih gov/books/NBK1165/

DMPK for type 1; expansion Classic type 1-Afiects i ncbi i gov/books/NBK146/
CNBP for type 2 muaton skeletal and smooth muscle | hip//ghe lmih gov/condition/my otonic-dystrophy
idenified in characterized by muscle
affected parent. weakness, wasting,
ype 1—Birhin |  myotonia, cardac
congenitalforny | conduction abrormaliies
childto aduthood|  Type 2—Muscle weakness,
forother forms myotonia,posterior
Type2—Onset | subeapsular cataracts, inuiln
typically inthird | insensifivity (increasingly
decade common with age)
Newofbomaiosis | AD “Type 1~Childhood | Type 1—Sixor more cafiau- | hitpy//wwwvncbinlmrihgov/books/NBKI 109/
o adithood latspots, axilary and hitge/fghe.nimnih gov/condion/peuro fbromaiosis type-1
Type2— inguinal freckling, i/ wwvwnchilmrib oy books/NBKI1201/
Adolescence o | neurofibroms, irs Lisch hige/fghe.nimnih gov/condion/peuro fbromatosistype 2
adilthood nodies; leaming disabilies
Type 2—Vestibular
schwannomas
‘Oculocutaneous AR Prenatlf bithto | Hypopigmeniation of skinand | hit//www.ncbiimih.gov/books/NBK1 166/
albinismiype 1 chidhood hoie due 0 reduced melanin | hip//ghe lmrih gov/condition/oculocutancous-albinism
production; nysiagms, s
translucency; significant
vision impairment
Phenylketoruria AR Prenatlf; newbom | Minioral or absent i wvvecbi ol o books/NBKI504/
phenylaanine hycroxylase [ hitp//ghenimnih. gov/condiion/pheny ketonuria
activty resuling in
profound cogniive
impairment if ot treated
early with ditary resrction
of pheny lalanine
Pompe dsease AR Prenatalt; newbom | Hypotoria, cardiomegaly, and. | bits//wiww.ncbiimiih.gov /books/NBK1261/
(glycogensiorage o infant hypertrophic higefghe.nimnih gov/condior/pompe-dsease
disease type ) cardomyopuiby, faiure to

theive; death within first yr
oflie; early enzyme
therapy may preventor
delay symproms.

Porphyria, acute
intermitient

AD (low penetrance)

Adolescence o
adlthood

‘Acue atacks inclide
abdominal pain; peripheral
neuropathy;
neuropsychiaric symptoms.

i wvvecbi ol o books/NBK1 193/
hip/Jghenimaihgov/condion/porphyia

Sickle cell disorder
(sickle cell ancrnia;
sickle-hemoglobin
C disease; sickle
betatholassermia)

AR

Prenatal to newbomy
ifmissed on
newbomscreen,
childhood

Severe puinatsite of vaseular
occlusion leading to tissue
ischemia; organ dysfunction
possible asit of vascular
occlusion

i/ ncbi i gov/books/NBK137/
hige/fghe.nimnih gov/condion/sickle-celldisease

Tay Sachs disease
(hexosaminidase A
deficiency)

AR

Prenctal to infant

Neurodegenerative disease
Actte type—Progressive
weakness, loss of motor
skills seizures, blindness,
spusticty, death by about
e
Subacute type—May have
onsetinchildhood or
adlthood with varisble
progressive neurologic
findings

i/ ncbinlmnih gov/books/NBK1218/
i fghe.nimnih gov condion/tay sachs-disease

Betathalssemia

AR

Prenctalf; newbom
Sercering; by
brofageif
missed on screen

Microcytic hypochromic
anermia, absent o reduced
hemoglobin A; severe
anemmia and secondry
hepiosplenomegaly

i/ ncbinlmnih gov/books/NBK1426/
higefghr.nimnih gov/condion/beta-halassemia

Velo-cardiofcial
syndrome

AD and Chr—
46,XXdel(22.112) or
46XV, del22.112)

Prenctal to acklthood

Extremcly variable condition;
nearly 200 possible features.
deseribed; most common
are cognitive impairment,
palaal structral or
functional bromalities,
conotruncal heart defects,

mild imeunodeficiencies

i/ ncbi i gov/books/NBK1523/
hige/fghe.nimnih gov/condiion/22q112 deletionsyndrome
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‘Achondroplasia AD Prervtal © newbom | Dwarfsm withlgs and s | s/ /s ncbinimnih gov/books/NBK1152/
significanty shorter than higefghr.nimnih gov/condior/achondroplasia
torso; charactrisic facial | www.Ipaoniine.org/
features
Adenosine dearinse | AR Prenatlty nfant | Enzyme deficiency thatresuls | it/ /www.ncbiimih gov /books/NBK1483/
deficiency period most insevere combined higefghr.nimnih gov/condior/adenosine-deaminase-
common;orset | immunodeficiency deficiency
can'be delayed v primary e, org
unil aclthood
Amia telangiectsia | AR Prenatlfto early | Immunodeficiency, whwwninds i gov/dsorders/a_Yarthim.
chidhood newrodegenerative, acute | wwwcancer gov/cancertopics/facisheet/isk/aaxia
Sersitvity o fonizing hige/fghr nimnih gov/condiion/ataiatelangiectasia
rdiaton thatncreases risk [ www.sicporg
for cancer
Beckwith Wiedemann | AD or Che—Abrormal | Prenatal o newbom | Overgrorwth syndrome; ofien | hife//siww.ncbiimih.gor /books/ NBK1394/
syndrome methylaion of recognized in newbom hige/fghr.nimnih gov/condion/beckswith wiedemann-
chromosome 11, perioddue to sbromally syndrome
uiparenial disomy of large tongue; abdominal wnbeckwithviedemanninfo
poteml chromosome wall defects hypoglycemia
11, orstmctural inintancy
abromalty in riical
region
Bloomsyndome | AR Prenatltto early | Prenatal and postoatal growth | hits//sww.ncbiimih. gov books/NBK1398/
chidhood retarcaton; chromosome hitefghe.nimnih gov/condifonybloomsy drome

instabily leading to sun
sensitiviy, high cancer risk,

immunodefciency
Congenitaladeral | AR Prenatl to newbom | Ambiguous genitaia— hige /s ncbi i gov/books/NB1171/
hyperplasia vilizaion of emsle hige/fghe.nimnih gov/condifon/21y crony lase-deficiency
exteral genitalia due to win:caresfoundation.org/productear/pe/overview_cahhini|
elevated androgen levels;

saltloss insome due to
inability to reabsorb sodium

Cystc fbrosis AR Prervtalt o tocder | Meconium s at bty i wvvecbi ol o books/NBK1250/
pancreatc insufciency and [ hitp//gheimih.gov/condifon/eysticfbrosis
malabsorptony chronic winctiorg
pulmonary infammation and
infection

Duchenne muscular | XL recessive Prenatlfto carly | Delayed milestones, hige/ /s ncbi i gov books/NBK1119/

dystrophy chidhood progressive skeletal muscle [ hifp//ghenimih.govconion/chchene-and-becker-
disease, ilated musculardystrophy.
cardomyopsiby wwn:mdorg/disease/DMD il
Farilial adenomatous. | AD—Mutationin APC_| Childhood o Hundreds o thouwsands of | it/ /wwwwncbinimnih gov/books/NBK1345/
polyposis (Gardrer | gene adilthood adenomatous polyps inthe | it/ fghenlmih.gov/condion/familakadenomatous-
syndrome, Turcot distal portion of color; polyposis
syndrome) colon cancer; exta coloric

polyps and tumors.

Fanconi anemia Mostforms AR;atleast | Prenatalf o Muliple malformtiors, i/ ncbinlmnih gov/books/NBK1401/
one form XL chidhood progressive bone marow [ hitp//marrowailure cancer gov/FA himl.
filure, chromosome
breakage in cell culture

Frogile Xsyndrome | XL—Expanded riplet | Prenatal childhood | Moderate cogniive impairment] hifr//wiww.ncbiimnih. gor /books/ NBK1384/

repeat 1o adolescent in moes, mildcogritive hige/fghr.nimnih gov/condionyfragile-xsy nckome
impuimmert n eroles

Fricdseich s AR (most have expanded | Prenatalt o Slowly progressive aia, | i/ wiww.ncbi i gov/books/NBKI1281/

riplet cpeatinone | childhood candiomyopathy hige/fghrnimaih gov/condiforyfedeichataxia
orboth geres)

Galactosernia AR Prenatlf to neonial | Failure o thrive, heputocellulr | hifg//wiww.ncbiimrih gor /books/ NBKI518/
damage, sepsis, beeding, | hit:/ghenlmihgov/conditon/gaactosemia
cognitive impeiemers, death
ifuntested

Gaucher discase AR Prenalt 0 i i bl o books/NBK1269/

adulthood Three major ty pes: hitp//ghe.nlmnih gov/conditiorygaucher-disease

*Typo ot commons
[ ——

[ ————
*Type 2 euodegereraive, et
byl

Ty I euodogerenive
dieae,cmlive toadlthond
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[RECOMMENDED TESTS 'REFERRAL CRITERIA

Distance visul acuity <4 0f 6 camrectan 20-foat (6-m) lin with either eye tested a 10 foot (3lm) monoculady (ie., <10/20 or 20/40)
«Srellenetiers or
«Srellen numbers Twoline difference between eyes, even within pussing range (.¢., 10/12.5 and 10/20 ar 20/25 and 20/40)
Tumbling E
<HOTV.
* Picture fest
« Allen igures
“LEA symbols
Ocular alignment. Any eye movement
* Cross cover testat 10 feet (3m) <40£6 comecton the Random dot E stereo test

* Random dot E stereo testat 18 inches (40K
« Simultaneous red reflex test (Bruckoer test)

Any asymmetry of pupl color,size, brightness

Ocular media larty White pupil, corkspots, absent reflex
* Red reflex
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A
Homozygote Heterozygote
Genotypes:  + + + -
Phenotypes: Normal Normal

(carrier)
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[ace AUDITORY TEST TYPE OF MEASUREMENT PROCEDURE
Newboms | Auditory brairstem. Electrophysiologic measure ment of actvity in aucitory | Placement of electzades on child's head detects auditory sl
response (ABR) nerve and branstem pathways presenied though earphones one ear ata e,
nfants Behavioral Audlometry | Used to observe their behav or in resporse o certain | The childs resporses are observed o the sounds heard
Sounds heard through spe kers or earphones
Todders Play Audiometry Uses an andiometer o trrsinit sounds at difierent “The toddler i asked to do something witha toy (ie., touchatoy,
volumes and pitches move atoy) every time the sound is heard
Childrenand | Pure Tone Audlometry | Uses an uciometer tht praduces sounds at difirent. | The child s asked  respond in some way when the tone i heard in
adolescens| volumes and pitches in the childs ears the carphone
“Tympanometey (aso called | Determines how the midde ear i functioning and A soft plastic tipis placed over the ear canal and the ty mpnometer
impedance o admittance) | detects any changes in pressure inthe middie ear measures eardrum moverment when the pressure changes.
Allages Evoked otoacotstic Physiologic testspecifically measuring cochlear (outer | Small probe contaning sensitive microphone is placed in ear canal

emissions (EOAE)

hair cell) response fo presentation of stmlus

for stimlus delivery and resporse detection.
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RESULTING

[PROTEIN INVOLVED ALTERED MECHANISM OF ACTION DUE TO MUTATIONS SORDER

‘Constitutive Proteins

Globirs. ‘Aliered oxy gen rarsport Hemoglobinopathics:
*Sickle el dese
-

Dysirophin Muscle cell defect Museular dystzophics.

Coagulation bctors VI and IX

‘Abnormal cloting activity

Hemophilia A and B

Enzymes
Phenylalanine hydroxylase Interrupted metabolism of pheny llanine and accumulation of oxic precursors Phenylketoruria
(phenyllanine and pheny lketones)
Hexosaminidase A (HoxA) Intermupted metabolism and accumulation of precursors (GM2 ganglioside) -Sachs disease
Hy poranthine-guanine phosphoribosy lranserase | Disruption of metabolic feedback mechanism and accumulation of end product (urc acid) | LeschNyhan syndrome
(HGPRT)
3 Hy drosy 3-methy lglutryl coenzyme A (VG- | Disrupton of metabolic eedback mechanism and accumulation of end prodct (cholesterol) | Familial

CoA) reductase

hypercholesterolemia
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POSSIBLE

DISORDER ~ GENETIC ETIOLOGY PERIODS OF  MAJOR FINDINGS. RESOURCES®
RECOGNITION
Angeloan | Che—Deletion, uniparerial | Prenatal to early | Significant motor, cognitive, and | bitp/wwwwnchinimnih govbooks/NBKI144/
syndrome | disomy, or abnormal childhood Speech delays; micracephaly; hitpu/ghenlmnih govicondition=angelmansyndrome.
methylaion of ataxia
chromosome 15
Beckwith | AD or Chr—Abnormal Prenctal to Overgrowth syndrome; ofien itpe/wwincbi i aih govbooks NBK1394/
Wiedemarn | methylaion of newbom recognized in newbom period due | hitpu/gh.nim i govicondition/beckwith-wiedermann-
syndrome | chromosome 11, o abnomally lrge tongux; syndrome
wiparenial disomy of sbdominal wal defects; wwbeckwith wiedemanninfo
patermal chromosome 11, by poglycemiain infncy
orstructural abnormality in
critical region
Criduchat | Chr—46X0(del(5p) o Prenatal to Microcephaly; high-piched, catike | hitp/ghr.nim i govicondition/cri-du chat-syndrome.
syndrome | 46,XY,del(5p) newbom cry; significant motor and RN R——
cogitive delays
Down Che—47,00-21 0r47XY,21 | Prenatal o Mild to moderate cogritive hitpe/ghe.olmnih govicondition/down-syndrome.
syndrome newbom impuirment, characteristic fcial itpepediatrics.aappublications.org/content/12812/393.short|
(irisomy features, by potoria wndss.org.
21 wwnads.org
Edwards. Clhe—47,00-18 0r 47XY,18 | Prenatal Mulple congenital anomlies; hitpe/gheolmnih goviconditionfrisomy 18,
syndrome newbom significantly shortened lfe sparsif | wwutrisomylS.org
(irisomy survival beyond llyr, severe
1) cogitve impairment
Klinekller | Che—47,XXY, Prenaal; ‘Gynecomasta, smalltestes, normal | hitpa/ghenlmnih govicondition/klinefelter-syndrome.
syndrome adolescence to | sexdive and function but infertliy
adlthood common
Pt Che—47,00-13 0r47XY+13 | Prenatal o Mulple congenital anomlies; hitpe/gheolmnih govicondition/risomy 13
syndrome newbom significantly shortened lfe spary f
(irisomy survival beyond llyr, severe
13) cogtive impairment
PradecWili | Che—Absence of paternally | Prenatal; infancy | Severe hy potonia, failure to thrive in | bitp/wwwwnchinimnih govbooks/NBK1330/
syndrome | derived regionof o carly early infancy; after 121y of age, itpe/ghe sl nih govicondition/peader-wil-syndrome
chromosome 15 or childhood excessive eating —including
abromully methy laed nonfood items; morbid obesity;
eritcal region of cognitive impairmen distinctive
chromosome 15, behaviorl problems;
by pogonadism
Tumer Che—45X0 Prenatalto Lymphedem atbirth, coarctation, | hitpu/gh.nlm nih govicondition/tumer-syndrome.
syndrome adolescence shortstature, ovarian dysgenesis, | hitp/fcem endojournals.org/content/92/1/10.ull

lack of secondry sex
characteristics during adolescence
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Parent 1: +/— (affected) Parent 1: +/+ (normal)
Parent 2: +/+ (normal) Parent 2: —/— (affected)
Outcomes per pregnancy: Outcomes per pregnancy:

50% +/— (affected) 100% +/— (affected)

50% +/+ (normal)

+ Normal (‘wild-type”) allele
— Mutant allele
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[DESCRIPTION AND FUNCTION

TESTS

I—Olfactory Nerve

Olfactory muxosa of asal cavity

Witheyes closed, have child identiy odors sueh as coffee, alcohol froma swab, or other smells esteach

Somell nostrl separatly.

11— Optic Nerve

Rods and cones of retng, optic nerve ‘Check for perception of ight, visul aculty, perpheral vision, color vision, and normmal optic disc.
Vision

- Oculomotor Nerve

Extraocular muscles ofeye:
Superior rectus—moves eyeball up and in
Inferior rectus—moves eyeball dovwn and in
Medial rectus —moves eyeball nasally
Inferior oblique —moves eyeball up and out

Have child follow an abject (toy) ot light i six cardnal positions of gaze (see Fig. 447).

Pupil constrition and accommodation

Perform PERRLA (Pupils Equal, Round, React o Light, and Accommodation)

Eyelidclosing

Check for proper placement ofid.

IV—Trochlear Nerve.

Superior obligue muscle (SO)—moves eye down and out

Have child look down and in (see Fig. 4-47)

V—Trigeminal Nerve.

Muscles of mastication

Have child bt dovn hard and open jaw; est sy mmetry and srength,

‘Sensory —fe, sealp,nasal and buceal mcosa

With child's eyes closed, see ifchild can detect light fouch in mandibular and mdllary regors.
Testcomeal and bink reflex by touching comea lightly (approach fromsice so tha child does not bink.
before comeats ouched)

VI—Abducens Nerve

Lateral rects (LR) muscle —moves eye temporally

Have child look toward temporal sick (see Fig. 447).

VII—Facial Nerwe

Muscles for fcial expression

Have child smile, make furny face, or show teeth to see symmetry of expression.

Anterior two thircs of ongue (sersory)

Have child identify sweet or slty solution; place each taste on anterior section and sides of protnling
fongue; if child retracs tongue, solution will dissolve toward posterior partof tongue.

VIl Auditory, Acoustic,or Vestibulocochiear Nerve

Intermal ear
Hearing and balance

‘Test hearing; note any loss of equilibrium or presence of vertigo,

IX—Glossopharyngeal Nerve

Pharyn tongue Stimulte posterior pharyr with a ongue blade; child should gag.

Posteror third of tongue Testsense of sour or bitte tste on posterior segment of ongux.
Sersory.

X—Vagus Nerve

Muscles of aryn, pharyny some organs of gastrontestinal
system, sensory fibers of oot of ongue, heart, and lung

Note hoarsencss of voice, gag reflex, and abiliy to swallow.
Check that uvula i inmidiine; when stimuated with tongue black, it should deviste upward and to
stimulated sic.

X—Accessary Nerve

Stemocleidomestoid and trapezius muscles of shoulder

Have child shrug shoulders while applying mild pressture; with exarminer's hands placed on sholders, have
child tum head against opposing pressure on either side; note sy mmetry and srengh.

XII—Hypoglossal Nerve

Muscles of tongue

Have child move tongue in al directions; have child protrude tongue as fr s possible; note any midline
deviation

Test trengh by placing fongue blade on one side of tongue and having child move itaway.
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F.Y COMMUNITY AND HOME HEALTH CONSIDERATIONS






OEBPS/images/B9780323222419000462_ifspce-003-9780323222419.jpg
m COMPLEMENTARY AND ALTERNATIVE THERAPY
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7] CRITICAL THINKING CASE STUDIES
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[EVIDENCE OF ADEQUATE
NUTRITION

EVIDENCE OF DEFICIENT OR EXCESS NUTRITION

DEFICIENCY OR EXCESS®

General Growth

Between 5th and 95th percentles for
height, weight and head circumference

<Sthor >95th percentile for growih

Protein, calories, fais, and other essential uriens, especially
vitamin A, pyridoxine, iacin, calcumy iodine, manganese, zinc

Steady gain with expecied growth spurts
during infancy and adolescence

‘Absence of or delayed growth sputs; poor seight gain

‘Sexual development appropriste for age

Delayed sexal development

Excess vitamins A, D

Skin

Smooth lghty dry o touch
Elstic and fiem
Absence oflesions

Hordering and scaling

Vitamin A

Seborheic dermatis

Excess niacin

Color appropriate to genetic Dry, rough petechioe Ribofavin
background Delayed wound healing ViaminC
Scaly dermatits on exposed surbces Riboflavi, vitamin C, zinc
Wrinkled, flabby Niacin,
Crusted esions around orfices, especially rares Protein caories, zinc
Porins, Excess vitmin A, boflavin niacin
Poor ugor Wakr, sadium
Edema Protin, tianine
Excess sodium
Yellow tnge (audice) Vieming,,
Excess vitumin A, niacin
Depigmentaion Protn,calores
Pallor (avemia) Pyridoxine, folic acid, vitamies By, C, E (in premotre inans), ron
Excess vituminC, zinc
Paresthosia Excss rboflvin
Hair

Listrous, slky, strong, elastc

Strngy, ible, cul, ey, thin

Protein, calories

Alopecia Protein caories zinc
Depigmentaion Protein calories, copper
Raised areas around har follcles ViaminC
Head
Even molding, oceipiel promincrce, | Softeing of cranial bores, prominence of frontl bores, | Viamin D
symmetic cial eatres skl it an depressed toward micdle
Fused suures after 18 morbs Delayed fsion of sutures Vimin D

Hard terder lunps i oceiput

Excess vitamin A

Headxche Excess hiamine
Neck

Thyroid ot visible, plpble in midline | Thy oid enlarged, may be grossly visble odine

Eyes

Clar, bright Hardening and seling of comea and corjuctiva Viamin A
Goodrigh vision Nightblnchess Viamin A
ConjuxtivaTink glossy Buuming,iching, photophobia, caracts, comeal Rbofivin

vasculrization

Ears

“Tymporic membrane —Plioble

Calcified (hearing loss)

Excess vitaminD

Nose.

Smootl, nactrusal angle

Ireation and cracks atresal angle

Riboflavin
Excess vitamin A

Mouth

Lips—Smooth, moit, darker color han
skin

Fissures and inflamenaton at corners

Riboflavin
Excess vitamin A

‘Guams —Firm, coral pink,stppled Spongy, fiabe, swollen blish red or back, bleed easily | Vitamin €
Mucous membranes —Bright pink, smooth, | Stomits Niacin

moist
Tongue—Rough texure, o lesiors, ste | Glossits Niacin riboflavin olic acid

sensation

Diinished bote sersaion Zinc
Teeth—Uniformwhite color,smoolh, | Brown motling, pis, fssures Ecess fooride
intact Defective enamel Vitanins A, C, D, calcium, phosphons
Cares Erces carbobydrtes
Chest
T infrs, shope amost cireular Depressed ower portion of ib coge Vianin D
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[EVIDENCE OF ADEQUATE

EVIDENCE OF DEFICIENT OR EXCESS NUTRITION  DEFICIENCY OR EXCESS®

NUTRITION

I children, Lteral diameter increased in | Sharp protrusion ofstermum. ViaminD
proportion to anferoposterior diameter

‘Smooth castochondral junctions Erlarged costochondral junctiors Vitamins C, D

Breast development—Normul forage | Delayed development See under General Growly especially zinc
Cardiovascular System
Pukse and blood pressure (BF) within | Palpiations Thiamine
nomal it Rapid puse Potassium
Excess thiamine
Arhythmias Magnesium, potassium
Excess niacin potassium
Increased BP Excess sodium
Decreased BY “Thianine

Excess niacin

“Abdomen

Inyoung children, cylindric and prominent]

Disterded fobby, poor musculaure

Protein, calories

Prominen; large Excess calories
I older childen, fat Potbelly, constipaion Vitanin D
Normal bowel habits Diantbea Niacin
Excess vitaminC
Constipaion Excess calcium, potassium

Musculoskeletal System

Muscles —Firm, well developed equal
strength bilerally

Flabby, weak, generalized wasting

Protein, calories

Weakess, pain, cramps.

“Thiamine, sodium, chloride, potassium, phosphors, mognesium.
Excess thiamine

Muscle twitching, tremors

Magnesium

Musculr paralysis

Excess potassium

Spine—Cervical and lumbar curves.
(double S curve)

Kyphosis, lordosis, seoliosis

VitaminD

Extremities —Symmetric; legs siight with

Bowing of extremities, knockknees

Vitamin D, calcium phosphorus

minimum bovwing

Epiphyseal erlargement

Vitamins A, D

Blecding into joints and muscles, jointswelling, pin

VitaminC

Joints—Flexible, full ange of motion, no
pain or stiffness

‘Thickening of cartex of long bones with pin and fragily,
hord tender lumps in exremities

Excess vitamin A

Osteoporosis oflong bones.

Calcium
Excess vitaminD

Neurologic System

Behavior—Alert, responsive, emotionally
stble

Listess, iritabl, lethargie, apatheic (sometimes
apprehensive, amvous, drowsy, mentally slow,
confused)

“Thiammine, niacin, pyridoxine, vitamin C, potassium, magnesium iron,
protein, calories
Excess vitamins A, D, thiamine, olic acid, calcium

‘Absence of teany, convulsions

Masklike fcial expression, blured speech, involuntary
laghing

Excess mangancse

Convulsions

Thiamine, pyridoxine, vitamin D, caleium, mognesium.
Excess phosphorus (in relation to calcium)

Intact peripheral ervous system.

Peripheral nervous system toxiciy (rsteady gt numb,
fectand hands, fine motor clumsiness)

Excess pyridonine

ntact eflenes

Diminished or absent tendon e flexes

‘Thiamine, vitamin E
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XX XX
XY XY

Y o[ xy | xv Y [ xv | xy

Father: XY (affected) Father: XY (normal)

Mother: XX (normal) Mother: XX (carrier)

Outcomes per pregnancy: Outcomes per pregnancy:

All daughters: X X (carriers) Daughters: 50% X X (carrier)

All sons: XY (normal) 50% XX (normal)
Sons:  50% X'Y (affected)

50% XY (normal)

X~ = Recessive (defective) allele on X chromosome
X =Dominant (normal) allele on X chromosome
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CONSTIPATION

“ADJUVANT DRUGS

NONPHARMACOLOGIC TECHNIQUES

‘Sennaand docusate sodium
Tablet:
26lyr:Stat with
612y Strtwith 1 tablet once a day; maximu: 2 ablets twice aday
>12lyr: Start with 2 tablets once acay; mavimun 4 Bblets tvice acay.
Liquick
Tmo-1iye 1255k qhs
15ky 255kl qhs
515k 510kl g hs
>15kye 1025kl s
Casanthranol and docusate sodium
Liguid: 5150kl q s
Capsules: 1 capPO q s
Bisacodyk: PO or PR
12y Sk doselday
>12lyr: 10:15kmg/doselday
Lactose
7.5knlfday afer breakfast
Adlt 1530kni/day PO
Mineral oi: 12 tsplcay PO
Magresiumcitrate
<6lyr: 2-4kml/kg PO orce
612y 100-150km PO once
>12lyr: 150300k PO once
Milk of Magnesia
<2y 0.5kl/kg/dose PO once
25iyr 515knlday PO
612y 1530 PO once
>12lyr: 3060k PO once

fablet once a day; mavimun 1 ablettwice acay

Increase water intake
Prune juice, bran ceresl, vegetables
Euercise

SEDATION

ADJUVANT DRUGS|

NONPHARMACOLOGIC TECHNIQUES,

Caffeine: single dose of 115k PO
Dextroamphetamine: 2.5-5kng PO in am and ey affemoon
Methylphenicate: 235kng, PO in amand early aflemoon
Corsider opioid switch f sedaton persists

Cafeinated deinks (e.g., Mountain Dew,
cola drinks)

NAUSEA, VOMITING

ADJUVANT DRUGS|

NONPHARMACOLOGIC TECHNIQUES,

Promethazine: 0.5k ke q 46, maimune 25kmg/dose
Ondansetron: 0.10.150mg/kg IV or PO q 41 menimum: Skng/dose
Granisetron: 10-40kmeg/kg q 24 maximum: 1mg/dose
Droperidol: 0.05-0.061mg kg IV g 4-6lhr;can be very sedatng

Imogery, relvation
Deep, slow breathing

PRURITIS

ADJUVANT DRUGS|

NONPHARMACOLOGIC TECHNIQUES,

Diphenhydramine: 1mg/kg IV or PO q 468 py max: 25kmg/dose
Hydroxy zine: 06k /kg/dose PO q 6hr; masimum: 50kng/dose
Naloone: 0.5kmeg/kg q 2B uni prrits improves (diluied in solution of.1lmg of raloxore per 10kl of saline)
Butorphanol: 0.3.0.5kmg/kg IV (use cautiously in opioicholerant chilcren; may cause wihdrawal symploms); mnimu:
2Amgdose becase mixed agonistaniagonist

Oatmeal baths, good hygiene.
Excluce other causes of iching
Change opioids.

'RESPIRATORY DEPRESSION: MILD TO MODERATE

“ADJUVANT DRUGS NONPHARMACOLOGIC TECHNIQUES|
Hold dose of apioid Arouse gently, give oxygen, encourage b0
Redice subsequent doses by 25% deeplreathe
‘RESPIRATORY DEPRESSION: SEVERE
“ADJUVANT DRUGS NONPHARMACOLOGIC TECHNIQUES|
Nalowone Oy g bog and mask i indicated

During disease rin manogermert:
0.5kmcg/kg in 2min incremens unl brething fmpraves (Pasero and Me Catfey, 2011)
Redice apioid dose if possible

Consider opiaid switch

During sedbton for procedhres:

510kncg kg unl breathing improves

Reduce apioid dose if possible

Consider opiaid switch

DYSPHORIA, CONFUSION, HALLUCINATIONS

“ADJUVANT DRUGS

NONPHARMACOLOGIC TECHNIQUES

Evaluate medications, eliminate aduvant medications with ceniral nervors sy stem eflcts 2 symptoms allow
Consider opioid switchif possible
Haloperidol (Haldol): 0.05-0.15kmg/ ke day divided in2-3 doses; maximum: 24fmg/cay.

Rule outather physiologic causes

URINARY RETENTION

“ADJUVANT DRUGS|

NONPHARMACOLOGIC TECHNIQUES,
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[MEDICINE ROUTE OF ADMINISTRATION STARTING DOSE
Morphine | IV injection 25.50kncg/k every 6
SCinjection
WV inusion Tniial IV doser 25-50knce/ kg, then 5-101mce ke
100keg/kg every 4 or s
Fentanyl | IV injectiort 12kmcg kg every 24 hrs.
WV infusiort Tnital IV dose” 1-24meg/kg, then 0.5-meg/ke/he
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[MEDICINE ~ ROUTE OF ADMINISTRATION STARTING DOSE
Morptine Ol (immedinte release) 12 years 200-400kncgkg every Hhes
212 years: 200.500meg/kg every b (max Skog)
Oral (prolonged release) 200800kne/ig every 120
W injectonr 12 years 00kmcg/ig every Al
oo 2 ém::’;szmmg/kg every s
W inksion Tnital IV dose: 1002000meghg, then
2030kveg/kghe
SCinision 20knce kb
Fersany| W irjecton 12kmcg ke, repeated every 3060lmin
W infsion il IV dose 12kneg/ke, then lhmcg/kg/he
Hy dromorphoner| Oral (immediae release) 3080k every 3-4lhes
(max2hng/dose)
W injectont orSC injection | 15keg/kg every 3-6lhes
Methadone' | Oral (immedite release) 100200kmcg/kg
Tl M et
Oweodone | Ol (immediae release) 125200kmeg/ kg every 4 hous (ma g dose)

Onal (prolonged release)

Skng every 12 hours.
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[assumpTiONS STRENGTHS LIMITATIONS APPLICATIONS|

Family Systems Theary

‘A change inany one partofafumily | Applicable for fmily innormal | More diffcult o determine | Mate selection, courship processes, farily communication,
systemaffects all other pars of the everyday lfe, as well s for | cause-andefiect boundary maintenance, power and control within fnily,
family system (circular causalty). family dysfunction and relaionships because of parentchild relatorships, adolescent pregrancy and
Family systems are characterized by | pathology. circular causaliy. parenthood.
periods of rapid growth and change | Usefulfor fmiles of varying

and periods of relatve stabily.
Both too litte change and foo much
change are dysfunctional for the
family system therefore, abalance
between morphogenesis (change)
and morphostasis (no change) is
Family systems can inifisfe change, a5
well s react o it

structure and various stages.
oflie cycle.

Family Stress Theory

Stress s an inevitable partof iy life,
andany event evenif positive, can
be stresstul for fnily.

Family encounters both normtive
expected stressors and unexpected
sintional sressors over lf cycle.
Stress has a cumlaive efict on
family.

Families cope with and respond to
stressors with a wide range of
resporses and effectivencss.

Potential t explin and predict
family behavior in response
to stressors and to develop.
effective interventons fo
promote family adsptation.
Focuses on positive
contrbution of esources,
caping, and sacial support
adptive outcomes.

Canbe wsedby many
disciplines n bealth care
field.

Relaiorships betsveen all
variables in framevwork not
yetadequely described.
Not yet known if certain
combinatons of resources
and coping strategies are
applicable o al stressful
everns.

“Taasition to paresbood and other normative rarsions,
single pvent bumilies, familis experiencing work telied
sressors dualeamer family, unemployment), acu or
chonic chidbood llness or disabilty, infetlty, eath ofa
child divorce, eenage pregnancy and parerthood.

Developmental Theory,

Families develop and change over time
in similar and consistent ways.
Family and ts memmbers must perform.
certin ime-specific tasks set by
themselves and by persars in the
broader society.
Family role performance atane stge
offaily lie cycle inflaences faily's|
behavioral optons at ext sage.
Family tends to be in stage of
disequlibrium when eniering a nesw
lie cycle siage and srives toward

Provides adyramic, rther than
st view of il
Addresses both changes.
within faily and changes in
family as asocial sysiem
overis e history.
Anicipates potential
stressors that normlly
accompuny twansitions to
various stages and when
problems may peak because
oflack of resaurces.

homeostass within stages.

“Traditional mockl more easily
applied o twoparent
families with children.

Use of age of oldest child
and morial duation as
morker of stge transition
Sometimes problemtic
(e:g, instephmilies, single-
parent familcs).

‘Antcipatory guidance, ecbeational sraegics, and developing
o strenghoning farily esources for mansgementof
wransion to parenthoods iy adustment o children
enteing school,becoming adolescents,leaving home;
maragemert of ‘empty nest”years and rfiement
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IDISORDER

GENETIC ETIOLOGY

POSSIBLE
PERIODS OF
RECOGNITION

MAJOR FINDINGS

RESOURCES®

Keams Sayre syndrome

Mit—Matemal inherince but
affected women orly have
approximately 1 in24 risk of
baving affected offspring;
motermal trnsmission o more
than ane child has notbeen
reported

Inancy; before
yrotage

“Three overlapping phenoty pes that
canbe seenin same family and
tsed o be distinguished as three
different diseases; mulsystem
disease primarly afiecting CNS,
endocrine system, skeletal
muscles, heart retina

i/ ncbi i gov/books/NBK1203/

Leigh syndrome; NARP
(reurogeric muscle
weakness, ataia
retinits pigrmerioss)

Mit—Many different
mitochondrial genes
mplicated

Leigh—nfancy
NARP—
Childod

Symptorms depend on mutaion load
and tissue distibution of dsexse
carsing mDNA mutators
progressive, neuradegencrative
disarder
Leigh orsettypically aer viral
inketion; 75%die by 3yt of age
NARP orset typically in
childhood: i, kaming
difiultics episodic deteroraton
possible following vira nfectors.

i/ ncbi i gov/books/NBK1173/

MELAS (mitochondial
enceptolomyopathy,
lactic acidosis, and
strokelike episodes)

Mit

Exy childhood

Enceptolopathy, seizures, recurrent
Vomiting, recurrent headbches,
exereise infolerance, strokelike
episades

i wvvvecbi ol o books/NBK1233/
higefghe.nimnih gov/condifon/mitochondiial:
encephalomyopathy lactc-acidosis andstroke-
like episodes

MERRF (myocloric
epilepsy associated
with rgged red
fibers)

Mit

Childood

Myaclonus, generlized epilepsy,
ot dementia

hige /s ncbi i gov oo ks/NBK1520)
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Non-communicating Children’s Pain Checklist —

Postoperative Version

(NCCPC-PV)
NAME: UNIT/FILE &: DATE: (admmiyy)
OBSERVER: START TIME: AMPM STOP TIME: P

How often has this child shown these behaviours in the last 10 minutes? Please circle a number for each
behaviour. I an item does not apply to this child (for example, this child cannot reach with his/her hands),

then indicate *not applicable” for that item.

(™. Moaning, whining, whimpering (faity sof). R
2. Grying (moderately loud) OB I 2 B ST A
3. Screamingyoling (vry lovd). A
4._A specic sound or word for pain (6.0 8 word, ry,or type of laugh). o I 5 s O A
1. Social _
5. Not cooperating, cranky, irfabl, urhappy. R
6. Loss intoracton with others, withdrawn. (o R > B s A
7. Seoking comfort or physical cosenass. FIE B T S Y
8. Boing iffcut o disiract, not able to satisy or pacy.. ol i s A
1l Facial
. A furrowed brow. OB TR 2 S A
10, Adharge neyes ko saincing ol ey, e comned v oy 0 1 23 NA
11. Tuming down of mouth, not smilng.... 0/ Ry I 2 5y
12! Lips puckering up. ght,pouling, o Quivring o1 > B A
13._Clenching or ginding teeth, chewing, or thrusting tonguo out o 1 2 3 m
V. Activity
14 Not moving,loss actve, quiel IO TR 7 s s B A
15, Jumping around, agitated, fidgoly. (RS TR 2 3 A
Y B Lt
16. Floppy STy
7. Sl spasic tonss, i .. Zio (R 2 B IR
18. Gesluring o or toucting part of e bodyinat hrt . S0 TR o B s
19. Protecting, favoring, or guarding part of the body that hurts PR TER s A
20. Fiinching or moving the body part away, being sonsiive o 1ouch. ORI R oA s A
21, Moving the body i a speciic way to show pain

(2.9, head back, ams down, curs up,elc) LI N T S '
VL. Physiclogic —
[22. Shivering, T 2 R
23, Ghango in coor, palor. oI TR 2 s B A
24. Sweating, perspinng. ol 2 s A
25, Toars..... o123 NA
26. Shamp ntake of breath, gesww LI T T Y
27. Broath holding R A

ScoRE SumARY

‘Score
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AGES 14 YEARS. AGES 5.9 YEARS. AGES10-14 YEARS  AGES 15-19 YEARS|

[RANK CAUSE RATE CAUSE RATE CAUSE RATE CAUSE  RATE
Allcases 261 | Allcases 120 | Allcases 142 [ Allcases [ 489
T [ Aceidenss 55| Accidenss 57| Accidens 42| Accidens | 196
2| Congeritil aomalies| 50| Cancer 22| Camcer 20 [sucide |51
5| Homcide 25| Congeritalanomalies | 05| Suieide 15| Homicide |77
& | Cancer 22| Homicide 06| Congenital somslies| 05_| Cancer | 30
5| Heandisemse 10| infuenza and preunonial 03| Homicide 07| Heartdisease| 14
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brUG DOSAGE INDICATIONS COMMENTS
“Antidepressants
Amitsptyline | 0.20.5kmg/kg PO hs ‘Continous neuropathic pain | Provides anslgesia by blacking reuptake of serotonin and norepinephrine,

it upard by 0.25kmg kg 57
days pm

Available i 10-and 25-mg blets
Ut starting dose: 10.25kng

with buming, aching,
dysthesia with insormia

possibly slowing transmmission of pin sigruls

Helps with pain related fo insormnia and depression (e nortiptyline if
patient s oversedsied)

Aralgesic effcts seen earler than antidepressant effects

Nortiptyline | 02-10kg/kg PO amor bid Neuropathic pain s above | Side effects include cey moulh, constpation, urnary retention
Tiate up by 0.5kmg .57 days without inso mnia
Maximun: 25kmg/dose
Anticonwisants
Gabapentin | 5kmg/kg PO ks Neuropathic pain Mecharism of action tnknown
Increase fo bidon day 2, iconday 3 Side effects include secbton, aaxi nystagmmus, dizzivess
Maximume 300kng day
‘Carbomazepive | <6lyr: 2,55k ke PO bid initally ‘Sharp, lancinating neuropathic | Similar analgesic eflct o amitiptyline
ncrease 20kmg/kg/ 24, divide bid | pain Monitor blood levels for toxcity only
every week pm Peripheral newopathies Side effects inclux decreased blood counts, aaxa, gastrointestinal iation
Maximume 100kng bid Phantom limb pein
612y Sk ke PO bid nially
ncrease 10kng/kg/ 24k, divide bid
every week pm o usul mac
100k dose bid
>12lyr 200kmg PO bid nially
Increase 200kmg/ 248, divide bid
every week pm fo max 16-
24240
‘Aniotics
Lorazepam | 0.030.1Img/kg q46he PO or IV Muscle spsm May increase sedstion in combination with opioids
Maximum: 2img dose Aty Can cause depression with prolonged use:
Diazepam | 0.103lmg/kg q 468 FO or V.
Maximun 10kmg/dose
Coricasteroids
Dexamethasone | Dose dependenton clinical sitiation; | Pan fromincre ased Side effects inclixde edema, gasrointestinal irition, increased weight, acne
higher bolus doses in cord intracranial pressure Use gastroprotectants such as H blockers (ranitcine) or proton pump
compression, then lower dily dose [ Bony metastasis inhibitors such as omeprazole for long erm aiministation of seroids oF
Try to weanto NSAIDs ifpainallows [ Spinalor nerve NSAIDs in endstage cancer with bony pain
Cerebral edem: 1-2kng/kg load,then | compression
11150/ civided q 6
Maimum g dose
Antinflammatory: 0.08.0 kg, k/day
divided 6120
Others
Cloride | 2-4kmeg/kg PO q 468 Neuropathic pain -Adenoreceptor agonist modlates ascering poin sersations
May also use a 100kmeg transdermal | - Lancinatng, shorp, Roues of administraion: oal, ransdernml, andispinal
potchq7 days for ptenis >40kg electrical, shooting pein Management of withdrawal sy mploms
e Phantom limb poin Monitorfor orhostaic hy pertension, decreased beart e
Sedation common
Mexietine | 23kmg/ke/dose PO i, may tite

0.50mg/ke; 23hvk pm
Maximume 300kmg dose

Similar to idocaine, longer acting
Stbilizes sodium condiction in nerve cell, redices nevronal iing
Canenlance acton of opioids, antidepressanis, anticony usants
Side effects include dizziness, ataxia, nasea, voriting

May meastire blood levels for foxicity
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MEDICINE ROUTE OF ADMINISTRATION STARTING DOSE

Mortine | Ol (enecie lerse) 50 200knegig every 3his
WV iecton 6 ot 100kneg/kg every ohes
612 mont 00k every s
SCifecton
et (2 Skmg/dose)
W idior 6 ot il IV dose: 50kmcg/g, ten
1030meghahe

612 months: It IV dlose: 100-200kmeg/kg,
ther: 20:30kncg ke

SCinfusion 13 months: 10kncg ke e
312 morihs: 0kne/kg/hr

Fentanyl | IV injection 12kmeg/hg every 24 hrs”

IV infusion il IV dose 12kncg/kg,then 0.5-lhmcg/kg/he
Oxycodone | Oral (immediate release) 50-125kneg kg every 4bes
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[TEcHNIQUE PURPOSE AND METHODOLOGY. APPLICATION
Basic Techniques
DNA extraction Exracted DNA can be fmmedliely arwly zed or stored for future wse. DNA extracted from variety ofcells (amiocy s,

lymphoblass, single cell fromeight.cell stage ermbryo)
and issues (skin, cheek cells, hai oo, chorionic vill,
archived pahology specimens)

Polymerase chain

Ropid amplification of smal quantites of genetic material (DNA o RNA). Short

Essertial technique for many molecular genctic disgnostic

reaction (PCR) Tenghs of DNA (peimers) bind to specific DNA regions and inae theie tests, but limited to already sequenced DNA geres or
replication. Several repetifons of this process can amplfy a desired DNA region | regions.
(and only this region) several thousand fold.
Post-PCR Amlysis

Sequence of all exors
andintzonexon
boundaries of  gene

As cost decreases, this is becoming preferred test for genes that have muny possible
disease-associated mutaions throughout the gene,

BRCAL, BRCA2, familal adenomatous poly posis.
Picks upall mutaions except lrge gene deletions, but
may pick upa mutation not previotsly described and
may natbe able o fellf it has any patbologic
sigrificance.

Sequence specific
ampliication and
amplification
refractory mutation
System (ARMS)

Detection of already sequenced mutations by means of sequence specific primers.
ARMS detects presence or absence of specific mutation

Cystic fbrosis
Hemoglobinopathies (sickl cell disease, thalassermias)

Oligonucleotide ligation
assay (OLA)

“Tiwo complementing small uclearice probes rec procally bind fo DNA. Muation
detected, since it pevenis appropriae binding of probes t DNA.

Cystic fbrosis
Familil by percholesterolernia

Restrictionenzyme | Commercially available bocterial endonixleases bind o specific DNA sequences and | CharcotMarie-Taoth disease.
arulysis of PCR cutmolecule atthat point. Duchenne and Becker museular dystrophies.
products

Single stranded ‘Some mutations resuling from base substutions catse changes in secondary.
conformation structure of DNA. SSCP detects such conformational changes indicative of
polymorphism occuring mutations.

aralysis (S5CP)

Heteroduplex analysis

“The conformationl properties of the double stranded molecules are tsed fo
distinguish difieent base puiring (i, mutations).

Non PCR-Based Analysis

‘Southe blotting,

‘Afiercuting DNA with restiction enzy mes, frag ments are analy zed for mutatiors or
repeated base sequences.

Fragile X syndrome (CGG repeats)
Fluntingon disease (CAG repeats)

Some thalassemias (e.g., Bart thalassemia)
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[ACES O RELIABILITY AND VALIDITY VARIABLES

e SCORING RANGE
‘Crildren's Hospitalof Eastern Ontario Pain Scale (CHEOPS) (McGrath Johnson, Goodsman, etfal, 1955
i ntereater elablity: 90%99.5% Intemal comelation: significant corelations between pirs of tems Coy (1) 4o peiny 13-
Coneurrent valdity betseen CHEOPS and vistal analog, scale (VAS): 0.91; between individual and total | Facial (02) worstpain
scores of CHEOPS and V AS: 0.500.86 Child verbal (02)
Constnuct validity with preanaigesia and postanlgesia scores: 9963 Torso (12)
Toueh (12)
Legs (12)
FLACC Postoperative Pain Tool (Merkel, Voepek-Lerwis, Shayesitz, etk 1997)
Valdiy using analysis of variance forrepeated meastres to compare FLACC scores before and afer Face (02) 0=no pein; 10=
anvlgesia preanalgesia FLACC scores signiicanty higher than postanalgesia scores a 10, 30, and Legs (02) worstpain
60kin (5 <0.001 for each time) Activity (02)
Conelation coeficients used o compare FLACC puin scores and OPS prin scores;significant positive | Cry (02)
comelaion between FLACC and OPS scores (s =0:80;  <0.01); positive cormelaion aso found Consolabiliy (02)
between FLACC scores and nurses' globl ralings of pain (147 = 0.41; p <0.005)
FLACC Scale”
o 1 2
Face No particular expression or smile Occasional grmace or | Frequent o constant
frown, withdrann, frown, clenched
disiterested jaw, quivering
chin
Legs Normal position or elaed Uneasy, restless, tense | Kicking, or legs
dravnup
Activity | Lying quietly, norml position, moves easily ‘Squiming, shifing back | Arched, rigid or
and orth tense jerking
Cy Nocry (awake or aslecp) Moans or whimpers, | Crying steadily,
occasional complaint | screams or sobs,
frequent
complanis
Comsolability | Content, relaved Reassured by occasional | Diffcult o console
touching, hugging, or|  or comiort
talking to; distractible
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[aces oF SCORING
e RELIABILITY AND VALIDITY VARIABLES et

Neonatal Infant Pain Scale (NIPS) (Lawrence, Alcock, McGrath, etk 1993)

Averge | Inerrter elabiliy: 0.92 nd 0.97 Facil expression | 0=no painy 7=
gestational | Costruct valdity sing aralysis of varince between scores before, during, and affe procedure: F = 18.97, df = o1 worst pin
age 242, <0001 Amms (01)

EES ‘Concurrent valicity between NIPS and visual analog scale (VAS) using Pearson correlations: 0.530.84 Cry (02)
Intemal consistency using Cronbach alpha: 0.95, 0.57, and 0.88 for before, during, and aftr procedure scores. Legs (01)
Breathing
patters (0-1)
Stte of arousal
o1

CRIES (Krechel and Bildner, 1995)

3260kwkof | Concurrent valiity betsveen CRIES and POPS: 0.73 (< 0.0001, n= 1352); Spearman correlation between subjective | Crying (02) 0= 0 pain; 10
gestational | reportand POPS and CRIES: 049 (< 0.0001, n> 1300) Reqires = worst pin
age Discriminant valiiy using before and after analgesia sea es: Wilcoxon sign rank est: mean decline of 3.0 wits (7 | increased

<0.0001,n=74) oxygen (02)

Intersater relabliy using Spearman correlaion caeficient r=0.72 (< 0.0001, n=680) Increased vitl
signs (02)
Expression (02)
Sleepless (02)

Premature Infant Pain Profile (PIPP) (Stevens, Johnston, Petryshen, ethl, 1996)

2840kwkof | Intemal consistency using Cronbach alpha: 0.75.0.59; standardized itom alpha for six tems: 071 Gestational age (0- | 0=no puin; 21
gestational | Corstruct validity using handling versus painfulsitwtions: satisically significant difrences (paired t= 1224, two- | 3) = worst pin
age taled < 0.0001, and Marn Whithey U=765.5, < 0.00001) and using real versus shamheel sick procedures with | Eye squeeze (0.

infants ages 2830k of gestaional age (t= 2.4, two-tiled < 0.02, and Mann Whitney U= 132, p<0.016) and with| ~ 3)

fullermboys undergoing circumision with topical anesthetic versus. placeb (t=2.6, two-tiled p < 0.02, or Behavioralstte

nonparametric equivalent Mann-Whitney Utest, U= 145.7, two-ailed < 0.02) ©03)
Nasolabial
furrow (03)
Heartcate (03)
Oxygen
sauration (03)
Brow bulge (0-
3)

Neonatal Pain, Agitation, and Sedation Scale (NPASS) (P uchalski and Humuel, 2002)

Bisth (3hwk | Interater relability using ICC: 0.95 Clfor preintervention and postintervention poin scale; 0.95 Cl for preintervention | Cry/inibility (02)] Painscore: 0
of and postintervention sedaton scale Behavior/state | no poin; 1
gestational | Intemal corsistency (Cronbach alpha) ©02) interse pein
age) and Preiniervention pin scale, 0.75 and 071 raters 1 and 2 Facial Sedation
fllterm Postintervention pin seal, 0.25 and 0.27 raters 1 and 2 expression(02) [ score:0=
newboms | Preinterventon sedstion scale, 088 and 0.81 raters 1 and 2 Exremities/tone| 1o sedation;
w100 | Postintervention sedation scale, 0.86 and 0.89 rters 1 and 2 ©02) 10=decp.
days Vialsigrs— sedation

heartrate,
respiraory rok,
blood pressre,
5202 (02)

‘CRIES Neanatal Postoperative Pain Scale.

o 1 2

Crying, No Figh pitched Inconsolable

Requies | No = 0%
oxygenfor
sauration
>95%

Increased vial | Heartrate and blood pressure < preoperaive st Heatraie and | Heart e and
signs bloodpressure | blood

increase 20% | pressure

ofpreopenaive | increase

stie >20%of
preoperative
st

Expression | None Grimoce Grimoce, grunt

Slecpless | No Wakes at fequent. | Constanty

intervals awake
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[PANsCALE, 'RECOMMENDED AGE,
Drsenrrioy | INSTRUCTIONS

COMMENTS

Uses morkers for child | Present eight markers o child in rndom orcer. Ask child, “Of these calors, which color s ke ___7" (e
o constructown eventidentfid by child as having hurt the most). Place the marker (represens severe pein) away from
scale thats used other markers. Ask child, “Which color s like a hurt, but ot quite as muchas 2 (the event
withbody outine | identified by child as having hurt the most). Place this marker with the murker chosen to represent severe

pain. Ask child, “Which color is like something that hues just a lite?” Place the marker with the other
coloss. Ask child, “Which coloris like no hut atll?” Show the four marker choices to the child in order
from worst o no-hurt color. Ask child to show on body outlines where he or she hurs, using mrkers.

chosen. Afier child has colored huts, ask i they are current hurs or hurts fromthe post. Askifchild
Knows swhy the area hurts it s not clear o you why it does.

Children s young s 41y, provided
they know their colors, are not
colorblind, and are able to
costauct the scale ifin pain
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[PaNscaLE, 'RECOMMENDED AGE,
DEscrprion  TNSTRUCTIONS COMMENTS
FACES Pain Rating Scale”

Corsiss of sxcartoon
fces ranging from.
smiling face for ‘oo
pain” o tearfl fce
for "worst pi”

Original imstrctions:
Explin to child that each face s for a person wha feels happy because there s no pin (hur) or sad
because there s some or alotof pin. FACE 0 is very happy because there is no hurt, FACE 1 hurts justa
lite bit. FACE 2 hurts a ke more. FACE 3 hurs even more. FACE 4 hurts a whole lot, but FACE 5 hurts
a5 much as you can magine, although you don'thave o be crying o feel this bad. Ask child o choose
fce tha best deseribes own i, Record number under chosen fxce on puin assessmen record.

Brief word insructions:
Point to each face using the words to describe the pain ntersity. Ask child to choose face thatbest
describes own pin, and record appropriate rumber.

For children as young o 3lye. Using
orginal instruetions without afect
words, such as happy or sad, or
brief words resulted in same range
of pain rating, probably reflecting
child's rating of ein infersty. For
cading purposes, numbers 0,2, 4,
6,5, 10 can'be substinted for 05
systemto accommodate 010
system.

‘The FACES provides three scales.
inone: fcial expressions,
numbers, and words.

Research supports cultiral
sensitivity of FACES for
Caucasian, Afiican-American,
Hisparic, Thai, Chinese, and

Japavese clildren
Word-Graphic Rating Scalet (Tesler, Savedsa, Holzemer, etb, 1991)
Uses descriptive. | Explain o chid, “This s a ne with words © cescribe how mch pi you may have. This side of he ine | Chidren 417lyr
words (may vary in | means no i, nd over here the line means worst possible ein.” (Point with your figer where “no
other scales) o

denote varying
intersities of pain

pain” s, and run your finger along the line to “worst possible pain,” s you say it) Ifyou have no puin,
‘you would mark like this” (Show example.) I you have some pain, you would mark somewhere along
the line, depending on how much pain you have.” (Show example.) “The more pain you have, the closer
o worstpain you would k. The worst pin possible is marked like this.” (Show example.) “Show me
how much pain you have right now by marking with a sraight, upand-down line any where along the line
o show how much pain you have right now.” With millmeter rule, meastire from the “no pait” end to
mork and record this meastrement s pain score.

Numeric Scale.

Uses straight line with
end points identfed|
25 "o pain” and
“orst pint” and
Sometimes.
“necium poin” in
the midde;
divisions along line
morked in units
from0-10 (high
rumber may vary)

Explin to child thatat one end of lie is 0, which mears that person feels na pain (hurt). At other end s
wsully 5 or 10, which mears the person feels worst pain maginsble. The numbers 1.5 or 1-10 ae for very
litke poin fo a whole lotof pin. Ask child o choose number tha best describes own i,

Children as young s Sk, as long s
they can count and have some.
canceptof numbers and theie
Values in relation to other
rumbers
Seale may be used harizontally or|
verticaly.

Nurmber coding should be same
as otherseales sed in fcliy.

Viswal Aralog Scale (VAS) (Cline, Hemmar, Shav, etk 1992)

Defined s verical or
borizontal line thet
is drawn to crtin
lengh, suchs
10kem 4 inches),
andanchored by
irems tho represent
extromes af the
subjective
phenomenon being
measured, suchs

poin

‘Askchild o place mark on line tha best deseribes amount of ovwn pein. With centimeter ruler, measure from
“bo pain”end o the murk, and record this measurement s the puin score.

Childen s yowg = yr,
preferably 7lyr
Vertical or horizontal scale may
be used.
Research shows that children ages|
318y least prefer VAS
compared with other scales (Luffy
and Grove, 2003 Wong and
Baker, 1958)

‘Color Tool (Eland and Banner, 1999)






OEBPS/images/B9780323222419000036_f003-016-9780323222419.jpg
XX XX
X XY

X XX | XX A B X XX | XX

Y o[ xy | xy Y o[ xv | xy
Father: XY (affected) Father: XY (normal)
Mother: XX (normal) Mother: XX (affected)
Outcomes per pregnancy: Outcomes per pregnancy:
All daughters: X X (affected) Daughters: 50% X X (affected)
All sons: XY (normal) 50% XX (normal)
Sons:  50% XY (affected)

50% XY (normal)

Dominant (defective) allele on X chromosome
X = Recessive (normal) allele on X chromosome
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