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Preface


The need for this volume arose from several sources. Large numbers of children and adolescents are affected by chronic physical illnesses (Newacheck & Halfon, 1998; Newacheck & Taylor, 1992). Optimal management of such conditions and reduction of associated morbidity require children and families to adhere to demanding treatment regimens. At the same time, there is widespread recognition that patient and family noncompliance with treatment regimens for pediatric chronic illness is an important clinical problem that can lead to unnecessary hospitalizations, increased risk for illness-related complications, and increased medical care costs.


Moreover, recent trends in medical care have increased the significance of patient compliance as a clinical problem. Although advances in medical technology have resulted in potentially more effective treatments for some chronic conditions, some have increased the necessity for more intensive medical management and hence problems in compliance. For example, technologies such as blood glucose monitoring are now available to help children with diabetes to conduct intensive treatment, which has been shown to decrease the rate of complications in this condition (Diabetes Control and Complications Trial Research Group, 1993). However, intensive treatment regimens are much more demanding on children and families and more difficult to follow than traditional approaches. Moreover, shorter duration of hospital stays and limitations on the amount of time practitioners can spend with their patients have shifted increasing bur-dens for management of chronic illness treatment to children and families. However, not all families are prepared or able to assume such increased treatment-related responsibilities effectively without additional support from their providers or health care team.


All of these developments heighten the need for scientific data to inform pediatric practitioners’ abilities to enhance their patients’ adherence to medical regimens and for data to document interventions that are effective in reaching this difficult goal. Unfortunately, scientific advances regarding the efficacy of interventions to enhance adherence in pediatric chronic illness have been limited by several problems. These include (a) limited conceptual models of adherence to treatment, (b) limitations in measurement of adherence to treatment, (c) lack of data concerning the impact of treatment adherence on children’s s health status and quality of life, and (d) relatively limited information concerning the effectiveness of interventions to promote treatment adherence in pediatric chronic illness (La Greca & Schuman, 1995).


Recent progress in measuring treatment adherence in pediatric chronic illness, identifying family influences on treatment adherence, and developing new interventions to promote adherence with treatment regimens for children and adolescents heightens the need to summarize and synthesize the current state-of-the-art research in this area. For example, progress has been made in identifying the factors that predict adequate versus problematic compliance to medical treatment regimens among children and adolescents with chronic conditions (La Greca & Schuman, 1995). Moreover, promising new interventions have been designed to promote successful adherence and reduce noncompliance to treatment among children and adolescents with chronic health conditions.



PURPOSE OF THE VOLUME


To address the previous needs for summary and synthesis, a conference was sponsored by the Genentech Foundation for Growth and Development. It was held on the campus of Case Western Reserve University from October 30 to 31, 1998. This conference brought together experts on treatment adherence in pediatric chronic illness from the fields of anthropology, pediatrics, psychology and sociology. These experts presented new data and conceptual models of treatment adherence in childhood chronic illness and discussed the implications of their work for next directions of the field. Developed from the work of the conference participants, this volume is a synthesis of new concepts of treatment adherence, recent research concerning the measurement of treatment adherence in pediatric chronic illness and intervention approaches, and methodological issues in assessing adherence.


Designed to address critical gaps in scientific understanding of adherence/compliance to treatment regimens in chronic health conditions for children and adolescents, the work presented in this volume includes the following areas: (a) conceptual models that have been used to define treatment adherence and conduct research and clinical care on this topic, (b) influences on treatment adherence to chronic illness in children, (c) impact of treatment adherence on children’s health and psychological development, (d) new strategies of interventions to promote adherence and reduce rates of noncompliance among children and adolescents with chronic health conditions, (e) methodological and measurement problems in the assessment of treatment adherence, and (f) recommendations to advance scientific knowledge concerning the measurement of adherence, interventions to promote treatment adherence in pediatric chronic illness, and training providers to promote adherence.



ORGANIZATION OF THE VOLUME


This book is divided into eight parts: (a) overview and introduction, (b) historical foundations of the concept of adherence compliance, (c) conceptual models of adherence to chronic illness treatment, (d) measurement issues, (e) influences on treatment adherence, (f) impact of treatment adherence on children’s health and psychological outcomes and research, (g) results of interventions to promote treatment adherence in specific chronic illnesses, and (h) summary of implications for the development of research methods, clinical interventions to promote treatment adherence, and training of providers.
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CHAPTER ONE
 Adherence to Medical Treatment in Pediatric 
 Chronic Illness: Critical Issues and Answered 
 Questions


Kristin A.Riekert
 Dennis Drotar 
Case Western Reserve University and Rainbow Babies 
 and Children’s Hospital, Cleveland, OH




Large numbers of children and adolescents have chronic physical conditions requiring treatment regimens that are complex, are time-consuming, and need to be managed over the course of a lifelong illness (Newacheck & Taylor, 1992). Increasing numbers of children and adolescents with lifethreatening chronic conditions now survive into adolescence and early adulthood. The quality of life for these children/adolescents and their families may be influenced by their abilities to successfully manage their treatments. Child and family nonadherence with treatment regimens for pediatric chronic illness has also been recognized as an important clinical problem that can lead to unnecessary hospitalizations, increased risk for illness-related complications, and more costly medical care costs (La Greca & Schuman, 1995). Recent trends in health care have also increased the importance of treatment adherence to ensure optimal medical outcomes. For example, advances in illness management such as intensive therapy for conditions such as diabetes have been shown to decrease the rate of diabetes-related complications (Diabetes Control and Complications Trail Research Group, 1993). Moreover, new anti-retroviral treatments that are now available to treat HIV infection (Vernazza et al., 1997) offer new hope to affected children, adolescents, and adults. However, such intensive treatments are quite demanding and often difficult for children, adolescents, and their families to manage.


Other recent developments in health care, such as shorter duration of hospital stays and limitations in reimbursement, place significant constraints on the amount of time practitioners can spend with their patients and have shifted increasing responsibility for treatment management to children and their families (Kuhthau et al., 1998). For example, parents now administer at home some medications that were formerly given in hospitals and clinics for conditions such as childhood cancer (Tebbi, Richards, Cummings, Zevon, & Mallon, 1988). However, not all families are prepared or able to assume such treatment-related responsibilities. Moreover, cost-containment in health care makes it difficult to support a coordinated, interdisciplinary approach to management that provides maximal support to children and families to maintain adherence to chronic illness treatment (Klerman, 1985).



THE SCOPE OF TREATMENT NONADHERENCE FOR CHILDHOOD  CHRONIC ILLNESS


Rates of nonadherence vary as a function of the specific health condition, regimen requirements, measures of adherence, and criteria for classifying adherence and related behaviors (Rapoff, 1999). Nevertheless, available evidence concerning medication use across various chronic conditions suggests that, although nonadherence rates vary considerably, they are substantial (e.g., 40%; Alessandro, Vincenzo, Marco, Marcello, & Enrica, 1994; 25%, Conley & Salvatierra, 1996; 52%, Ettenger et al., 1991; 48%52%, Festa, Tamaroff, Chasalow, & Lanzkowsky, 1992; 21%, Meyers, Thomson, & Weiland, 1996; 52%, Schoni, Horak, & Nikolaizik, 1995; 25%, Weisberg-Benchell et al., 1995). Typically between 50% and 60% of children and adolescents with adherence problems underuse their medication and less than 10% overuse medication (Chmelik & Doughty, 1994; Coutts, Gibson, & Patton, 1992).


Although there are much less data on rates of adherence-related behaviors other than medication use, researchers have typically found that adherence to more complex and intrusive treatments, such as dietary modifications, glucose monitoring, and physical therapy, is even lower than adherence to medication treatment (Rapoff, 1999). For example, Passero, Remor, and Salomon (1981) found that 93% of their sample of children with cystic fibrosis (CF) followed the prescribed antibiotic treatments, but only 40% adhered to chest physiotherapy and even fewer (20%) to dietary recommendations. Similarly, Hentinen and Kyngas (1992) found that, compared with 3% of their sample of adolescents with diabetes who were rated as nonadherent with insulin injections, 34% and 38% had poor adherence to dietary restrictions and glucose monitoring, respectively. Furthermore, 43% of parents of children with juvenile rheumatoid arthritis reported that it was difficult to get their children to take their medication, and 60% noted difficulty getting their children to perform prescribed exercises (Rapoff, Lindsley, & Christophersen, 1985).



IMPACT OF TREATMENT NONADHERENCE ON THE CLINICAL  OUTCOMES OF CHILDHOOD CHRONIC ILLNESS


The health consequences of treatment nonadherence to chronic physical illness are not well documented in pediatric populations (Johnson, 1994). Nevertheless, there is suggestive evidence that problematic adherence can lead to serious medical complications and increase the risk for chronic illness-related morbidity and mortality (see Walders, Nobile, & Drotar, chap. 9, this volume). Consequently, practitioners in medical settings struggle to manage children and adolescents whose treatment adherence is so problematic that it can compromise their medical care. Serious nonadherence can contribute to such problems as recurrent ketoacidosis in juvenile diabetes (Golden, Herold, & Orr, 1985; Liss et al., 1998) as well as recurrent symptoms (Weinstein & Faust, 1997), compromised functional status (Taylor & Newacheck, 1992), and mortality (Sly, 1988) in pediatric asthma. Problematic adherence in CF may relate to compromised pulmonary functioning (Patterson, Budd, Goetz, & Warwick, 1993).



In some instances, problematic treatment adherence may also account for some of the unexplained relapses seen in children and adolescents with certain chronic health conditions, such as losses of pediatric cadaver renal transplants (Conley & Salvatierra, 1996; Ettenger et al., 1991). Children with renal transplants who have poor adherence to treatment have been found to have a shorter length of graft survival, need more grafts, and be at greater risk for graft rejection and death (Meyers, Weiland, & Thomson, 1995). Moreover, Dolgin, Katz, Doctors, and Siegel (1986) judged the level of nonadherence with treatment as a significant threat to the health of many teenagers with cancer.


Not surprisingly in light of the prior findings, significant numbers of referrals are made to mental health providers who work in pediatric hospital settings to evaluate and manage problematic adherence to medical treatment for chronic illness (Olson et al., 1989). Nevertheless, in our experience, many children and adolescents with adherence-related problems are not referred for intervention until their problems have become serious and potentially intractable. Such compelling clinical needs heighten the importance of developing empirically validated interventions that can prevent as well as treat adherence problems.



Financial Impact




Although there has been little research on the financial implications of nonadherence to treatment in pediatric chronic illness, noncompliance with treatment of chronic medical conditions in adults has been linked with increased medical costs due to hospital admissions, length of stay, and health care expenditures (Sclar et al., 1991; Swanson, Hull, Bartus, & Schweizer, 1992). The annual cost of nonadherence to medical treatment in the United States (including adult and pediatric patients) has been estimated to be $100 billion (Berg, Dischler, Wagner, Raia, & Palmer-Shevlin, 1993).



Impact of Nonadherence to Chronic Illness Treatment on the Quality of  Scientific Data




Although the impact of nonadherence on the clinical management of pediatric chronic illness appears to be substantial, the impact of nonadherence on the quality of data obtained from scientific studies, especially from clinical trials of medical treatment efficacy is less well recognized but may be significant (see Johnson, chap. 13, this volume; Rand, in press). For example, less than optimal adherence to treatment during clinical trials can obscure data concerning the efficacy of medical treatments for chronic health conditions (Tebbi, 1993). The erroneous conclusions that are drawn from such problematic data may have serious consequences (e.g., leading to a potentially effective medication being declared as ineffective or to setting recommended dosages of medications at unnecessarily high levels; Lasagna & Hutt, 1991; see Johnson, chap. 13, this volume, for a comprehensive discussion of this problem). Undetected nonadherence in clinical trials can lead to distortion of outcome data and overestimation of required dosage of a medication; it also can obscure the true rate of adverse reactions to medications (Matsui, 1997).


Nonadherence to treatment is also reflected in patients who terminate early from trials (see Johnson, chap. 13, this volume). When dropout rates disproportionately occur within a certain group (i.e., more severely in all patients) and when nonadherence is the cause of termination, generalizability of the findings is problematic. Moreover, validity of data obtained before termination can also be questionable.



DEFINITIONS: COMPLIANCE, ADHERENCE, AND ALTERNATIVES


Although the prevalence and impact of treatment nonadherence for pediatric chronic illness are formidable, there is much less agreement on how best to define and study this problem. Because definitions of compliance and adherence are important insofar as they influence the conduct of research and guide clinical management, they are considered briefly here. The dictionary definition of compliance includes the following: a complying, or giving in to a request, wish, or demand, acquiescence, and a tendency to give in readily to others (Newfeldt & Guralnik, 1988). Several scholars have expressed concern that the use of the term compliance to treatment overemphasizes the patient’s subservient role as well as the power of the physician relative to the patient, but underestimates the importance of patients’ and families’ contributions to illness management (see Bauman, chap. 4, this volume; Creer, chap. 5, this volume).


The dictionary definition of adherence includes the following: the act of adhering, attachment to a person, cause, etc, devotion and support (Newfeldt & Guralnik, 1988). Some, but not all, researchers and practitioners find the term adherence preferable to compliance because it implies less emphasis on the patient and family’s obedience in conforming to physicians’ recommendations and underscores patients’ and families’ more active roles in making treatment-related decisions.


Problems that are inherent in the operational definitions of adherence and/or compliance should be recognized. One fundamental problem with each of these definitions is that the specific criteria against which a child’s adherence to or compliance with treatment is evaluated are not usually well defined. Most studies do not carefully compare the child’s or family’s behaviors concerning the treatment regimen with the specific treatments that are actually prescribed by physicians partially because it is difficult to ascertain specific prescriptions for chronic illness treatment from clinical records (La Greca, 1990a). Consequently, the similarities and differences between a child’s performance of treatment-related tasks and the treatment regimen that has been prescribed by the physician cannot be objectively defined. For this reason, La Greca (1990a) suggested that terms such as self-care and disease management may provide more accurate and functional descriptions of treatment-related behaviors than either compliance or adherence (see Bauman, chap. 4, this volume; Creer, chap. 5, this volume).


The terms adherence and compliance also define implicit models of relationships among the child, family, and physician that do not adequately characterize the potential for their partnership in the management of a chronic illness. For example, neither definition emphasizes the active role children and parents can play in helping determine their treatment goals and define how best to fit the treatment of a chronic illness into their lives. Moreover, neither term encompasses activities such as negotiation, mutual decision making, or communication among children, patients, physicians, and families, which may be important in determining what treatment is prescribed and how the chronic illnesses are managed (see Bauman, chap. 4, this volume; Creer, chap. 5, this volume, for more extensive discussion). Finally, the terms adherence and compliance reflect ideologies that overemphasize patients’ response to treatment and the broader context of illness management (see Trostle, chap. 2, this volume).


For ease of understanding, the terms adherence and compliance are used interchangeably throughout this book. However, readers may wish to keep these caveats in mind as they consider the work in this volume.



WHY IS A CONCEPTUAL MODEL OF COMPLIANCE/ADHERENCE  TO CHRONIC ILLNESS TREATMENT NEEDED?



Clinical Implications




One of the important but neglected needs in research and practice on treatment adherence is the development of conceptual models that inform and guide these activities (La Greca & Schuman, 1995). What is the clinical utility of a conceptual model? In clinical care, practitioners’ working models of adherence can guide the goals of clinical interactions, set expectations for patients, and help understand reasons for nonadherence, including barriers. Consider the potential clinical implications of alternative models of adherence or compliance. For example, a narrow definition or model of compliance might emphasize the physician’s role in prescribing a treatment and the patient’s role in carrying out the prescription. This model neglects potentially important factors such as the physician’s contribution to parent or child misunderstanding of prescribed or problematic adherence. In contrast, a more comprehensive model of adherence to treatment emphasizes the contribution of the patient-physician relationship in promoting adherence (see DiMatteo, chap. 10, this volume; Feldman, Ploof, & Cohen, 1999).


Conceptual models of treatment adherence can also be used to help guide and inform communications among children, parents, and practitioners concerning illness management. For example, physicians who define their roles in chronic illness treatment as providing technical support, advocacy, or coaching in accord with a driving instructor model (see Creer, chap. 5, this volume) operate differently from those who believe that they are experts who need to impart their wisdom concerning illness management to children and their families.


Conceptual models of treatment adherence can also help researchers and practitioners set priorities concerning the information they need to obtain to evaluate potential barriers to treatment and specific adherencerelated behaviors in an informed manner. For example, a broad conceptual model of adherence that emphasizes the contextual determinants of medical treatment (Quittner, DiGirolamo, Michel, & Eigen, 1992) would suggest targeting parent, family, and peer influences on adherence behaviors for routine assessment. In contrast, a child-centered model would logically focus on assessing the child’s or adolescent’s specific adherence behaviors and individual strategies of chronic illness management.


Finally practitioners’ models of adherence can inform clinical care by helping set specific targets for clinical interventions. For example, to the extent that practitioners believe that children’s behaviors and attitudes toward treatment are critical for adherence promotion, they focus their efforts on changing these factors rather than on modifying other potential influences on treatment adherence (e.g., family members’ behaviors or the treatment team’s approach to chronic illness management).



Research Implications




Conceptual models can also facilitate research on adherence to treatment for pediatric chronic health conditions by guiding the following key tasks: (a) identification of variables that influence adherence to treatment, (b) documentation of the key influences on adherence to treatment, (c) formulation of testable hypotheses concerning the factors that predict adherence to treatment, and (d) development and evaluation of interventions that promote adherence to treatment. Unfortunately most research concerning treatment adherence among children and adolescents with chronic health conditions has lacked a clear and cogent theoretical justification for the selection of intervention models and has not led to clear hypotheses concerning specific variables that should be manipulated in interventions (Dunbar-Jacob, Dunning, & Dwyer, 1993).


The complexity of chronic illness management undoubtedly contributes to this relative lack of theoretical guidance. Consider the key ingredients of an effective conceptual model or framework of adherence to pediatric chronic illness treatment. Ideally, a model should accomplish the following: (a) specify the key independent variables (e.g., what influences treatment adherence?), (b) define the relevant dependent variables (e.g., what are the components of treatment adherence?), (c) specify the important interrelationships between independent and dependent variables (e.g., what is the direction of influences on a child or family’s response to treatment?), and (d) specify the interventions that are necessary to enhance adherence to treatment (e.g., what variables need to be manipulated to improve adherence to chronic illness treatment?). 


To be most useful for research and practice, a conceptual model of adherence needs to account for a complex, multidimensional set of variables and specify their interrelationships. The many possible influences on treatment adherence for childhood chronic illness, coupled with the multiple domains of adherence to treatment (e.g. medication, diet, etc.), makes such model building a formidable task (see Varni et al., chap. 12, this volume).



ALTERNATIVE CONCEPTUAL MODELS OF TREATMENT  ADHERENCE


Various models have been used to conceptualize treatment adherence in childhood chronic illness. These include social-cognitive theories, stages of change models, and integrated models.



Social-Cognitive Theories




Four social-cognitive theories have led to useful predictions of medical adherence behaviors for adults with chronic illnesses. These include: (a) Health Belief Model, (b) Protection Motivation Theory, (c) Theory of Planned Behavior and Reasoned Action, and (d) Self-Efficacy Theory (Bandura, 1997; Boer & Seydel, 1996; Janz & Becker, 1984; Maddux & DuCharme, 1997; Rogers & Prentice-Dunn, 1997). Unfortunately, with the exception of the Health Belief Model, these models have not been tested in research on treatment adherence for pediatric chronic illness.


All of the social-cognitive models consider the perceived threat of the chronic health condition and/or expectancies regarding the consequences of performing adherence behaviors to be important in predicting adherence but use different names and definitions of these constructs (Norman & Conner, 1996). For example, outcome expectancies are defined as perceived benefits and barriers in the Health Belief Model, as response efficacy and self-efficacy in the Protection Motivation Theory, and as attitudes, subjective norms, and perceived behavioral control in the Theory of Planned Behavior and Reasoned Action.


For the most part, research—including studies with pediatric populations—have generated empirical support for social-cognitive theories. For example, greater maternal-or child-perceived severity, defined as the perception of the seriousness of the child’s chronic health condition if left untreated, has been shown to relate to treatment adherence (BrownleeDuffeck et al., 1987; Charron-Prochownik et al., 1993; Jamison, Lewis, & Burish, 1986; Palardy, Greening, Holderby, & Atchison, 1998; Radius et al., 1978; Shope, 1988; Smith, Ley, Seale, & Shaw, 1987). Similarly, maternalperceived susceptibility (e.g., the perception of risks related to health problems or complications that arise if the treatment regimen is not followed) has been shown to correlate positively with treatment adherence (Radius et al., 1978; Shope, 1988; Smith et al., 1987). However, adolescents with cancer and diabetes with higher perceived susceptibility to risk have poorer adherence to treatment (Bond, Aiken, & Somerville, 1992; Brownlee-Duffeck et al., 1987; Tamaroff, Festa, Adesman, & Walco, 1992).


Outcome expectancies are a second key set of variables in social-cognitive models of treatment adherence. Outcome expectancies include perceived benefits, defined as one’s judgment of the benefits of following the recommended treatment regimen, and perceived barriers or costs of following a treatment regimen. Greater maternal-and child-perceived benefits and fewer perceived barriers have been found to relate to better treatment adherence in children with a range of chronic illnesses (Bobrow, AvRuskin, & Siller, 1985; Bond et al., 1992; Brownlee-Duffeck et al., 1987; Charron-Prochownik et al., 1993; Flynn, Lyman, & Prentice-Dunn, 1995; Glasgow, McCaul, & Schafer, 1986; Palardy et al., 1998; Radius et al., 1978; Schafer, Glasgow, McCaul, & Dreher, 1983; Smith et al., 1987; Tamaroff et al., 1992; Wood, Casey Kolski, & McCormick, 1985).


Several studies have found that adolescents who demonstrate higher selfefficacy for completing a treatment regimen (i.e., they believe they are capable of completing their treatment) are more adherent with such treatments (Clark et al., 1988; Czajkowski & Koocher 1987; Littlefield et al., 1992). Such relationships may also hold for parental self-efficacy. In the only study we identified that examined the relationship between parental level of self-efficacy and treatment adherence, Flynn et al. (1995) found that, with regard to children with muscular dystrophy parents’ ratings of their self-efficacy were positively correlated with adherence to a physical therapy regimen.


Despite the promising results described earlier, differences in concepts and measures have limited the development of standardized measures and replication of tests of social-cognitive models of adherence to treatment for childhood chronic illness (Corcoran, 1995; Janz & Becker, 1984; Strecher, Champion, & Rosenstock, 1997). Moreover, the independent variables (e.g., attitudes or beliefs) that are measured in studies of socialcognitive models typically account for only a small proportion of variance in adherence behaviors (Rapoff, 1999; Stroebe & Stroebe, 1995). Finally, models of treatment adherence have been tested primarily in descriptive studies of the relationships among a range of independent variables and treatment adherence. To our knowledge, no one has demonstrated that clinical interventions designed to modify child or family members’ perceptions of key constructs of social-cognitive models have improved child or family adherence behaviors (La Greca & Schuman, 1995; Rapoff, 1999).



Personal Meanings of Treatment Adherence




The personal meaning of treatment adherence to children with chronic illness and their families is related to but much broader than the variables typically tested in social-cognitive theories. Conrad (1985) noted that a wide range of personal meanings of treatment adherence may contribute to individual differences in the quality of adherence. Such relevant personal meanings include testing, control or dependence, and/or stigmatization. In some situations, adolescents and young adults may decide to stop taking their medications as an experiment to determine whether these medications make a difference for their health and well-being (Conrad, 1985). Yet because many treatments do not result in obvious shortterm changes in physical symptoms or health, some children and adolescents may incorrectly conclude that their treatments are not effective or necessary. Treatment regimens may also be perceived as a sign of unwanted dependence on family and doctors, especially by adolescents. Moreover, to reduce their perceptions of dependence, some children, adolescents, and adults with chronic conditions may decide to limit or even abandon their treatments (Stein, 1999).


Another salient personal meaning of adherence that may influence treatment-related behaviors among children and adolescents, which has not received much empirical scrutiny concerns feelings of stigma. Many chronic illnesses, especially those that are visible to peers, engender powerful social stigma. Even chronic illnesses that are not obvious to peers and others may be experienced as potentially stigmatizing by affected children and adolescents. For this reason, taking medications and conducting treatment can be perceived as acknowledging one’s difference from others. Some individuals with chronic illnesses may try to reduce the stigma of their conditions by avoiding taking their medication in front of others or sometimes eliminating treatments entirely (Conrad, 1985; see also La Greca, 1990b, for a discussion of the role of peer support in managing a chronic illness such as diabetes).


Although nonadherence with medical treatment is generally perceived as problematic by practitioners, in some instances, nonadherence may have a positive personal meaning to patients and their families and, in some cases, reflect a well-reasoned decision concerning treatment (Donovan & Blake, 1992). In support of this idea, Deaton (1985) described adaptive parental nonadherence with the management of pediatric asthma and found that the level of adaptiveness of parental decision making with asthma treatment was actually associated with better medical outcomes in children. Similarly Koocher, McGrath, and Gudas (1990) defined educated nonadherence among children and adolescents with CF as an informed choice for medical management that is based on a full understanding of the treatment regimen and the implications of not following the prescribed treatment (e.g., a patient whose illness has progressed to the point where treatment does not make a difference). Such observations underscore the need to develop a more informed scientific understanding of children’s and adolescents’ personal models of their chronic illnesses and how they influence the management of their chronic illnesses.



Stages of Change Models




The models of treatment adherence most appropriate to understand how children and adolescents with chronic health conditions manage their illness should include longitudinal and developmental perspectives (La Greca, 1990a; La Greca & Schuman, 1995). A developmental perspective is needed because expectations for treatment adherence vary as a function of the stage of the children’s adaptations to their illness as well as their developmental levels. For example, a child who is newly diagnosed with a chronic illness such as diabetes cannot be expected to perfectly adhere to a treatment regimen that involves an unfamiliar and personally demanding set of skills. By the same token, children’s attainment of an acceptable level of adherence to treatment of a chronic illness at one point in time does not guarantee that they will sustain comparable levels of adherence over the course of their condition.


To our knowledge, conceptual models of treatment adherence that focus explicitly on the stages of acquisition and change of adherence behaviors have not been developed or tested for children and adolescents with chronic health conditions. Nevertheless, the Transtheoretical Model, which postulates stages of change in the acquisition of health-enhancing behaviors (e.g., smoking cessation) and has received empirical support (Prochaska, DiClemente, & Norcross, 1992; Prochaska et al., 1994; Ruggiero & Prochaska, 1993), is applicable to research on treatment adherence in pediatric chronic illness. The five stages of change in this model include: (a) precontemplation (i.e., not thinking about making changes in treatment), (b) contemplation (i.e., considering a change in treatment regimen in the future), (c) preparation (i.e., considering change in the treatment regimen in the immediate future), (d) action (i.e., changing behavior concerning adherence to treatment in a chronic illness), and (e) maintenance (i.e., continued change over time),


In this model, progression through these stages of change is not always linear. Individuals may relapse back through various stages. Moreover, individuals and families may be at different stages of change for the various specific components of adherence-related tasks (e.g., medication vs. diet; La Greca & Schuman, 1995). Other interesting and potentially important key variables in the Transtheoretical Model include decisional balance (e.g., the process of weighing the benefits vs. the costs of desired behaviors) and self-efficacy defined as the personal confidence in the patient’s ability to make the desired behavior change.


Despite its conceptual appeal, the Transtheoretical Model of behavioral change is limited by the absence of empirical data to support its validity or clinical utility in populations of children with chronic health conditions. Moreover, the stages of change/concept may oversimplify the behavior of children and families especially because it may be difficult to categorize children and adolescents into one stage of change (Bandura, 1997; Rapoff, 1999). Finally the definition of stages of change are circular in that they are defined in terms of the behaviors they are meant to explain (Rapoff, 1999).



Integrated Models




Some researchers have developed integrated models of adherence to chronic illness treatment that incorporate a wide range of factors (see Varni et al., chap. 12, this volume).
 One of these is Hanson’s (1992) model of psychosocial factors of health outcomes, adherence, and metabolic control in youths with insulin-dependent diabetes mellitus (IDDM). In this model, family factors such as cohesion, parental support of treatment, and quality of family relationships have been identified as salient influences on children’s coping strategies and level of psychological stress, which, in turn, are hypothesized to influence treatment adherence and blood sugar control. Other potentially influential factors in this model include knowledge and family attitudes toward the health care system, peer pressure to engage in normal activities, and salient developmental variables (e.g., the child’s age). Hanson, Henggeler, and Burghen (1987) found that older adolescents had less positive family relations, which in turn were associated with poorer adherence to treatment. As adolescents became older and more independent, the decisions that they made regarding their behaviors were less likely to be based on health reasons and more on personal and social factors (Hanson et al., 1987; see also Hampson, Glasgow, & Toohert, 1992, for similar findings with adults).



NEGLECTED FACTORS IN MODELS OF TREATMENT ADHERENCE


One salient limitation of current research is that the available conceptual models of adherence behavior have not been used to develop interventions to promote adherence to chronic illness treatment and/or to test them. Nevertheless, each of these models suggests important variables that need to be assessed to document the nature of adherence problems and that should be included in the design of relevant interventions. For example, interventions can be designed to match the type of intervention that is delivered with the specific adherence problems and barriers to adherence that are identified.


Several additional factors have been largely neglected in available conceptual models of treatment adherence in childhood chronic illness, but are important to mention and are described briefly. These are illness-related factors, the role of the physician and treatment setting, cultural factors, and developmental issues.



Illness-Related Factors




Children with chronic health conditions and their families are required to learn a complex set of specific treatment-related behaviors and skills. Because the demands of treatment adherence vary as a function of disease severity and illness stage or duration, condition-specific factors are important in the development of conceptual models of influence on treatment adherence. One example is the honeymoon period that follows the diagnosis of diabetes: The specific task demands on children and families to maintain a reasonable level of blood sugar control through their adherence behaviors are much less following the initial diagnosis of diabetes because the pancreas continues to produce some insulin, which helps naturally maintain blood sugar control.



Role of the Physician and Treatment Setting




Despite the importance of physician behavior in managing adherence to treatment (see DiMatteo, chap. 10, this volume, for a more extensive discussion), the quality of physician-family interactions have been neglected in models of treatment adherence in chronic illness in children and adolescents. Moreover, the specific setting in which treatment is received as well as the nature and level of comprehensive care provided to the child and family may be highly relevant to adherence to chronic illness treatment but has not been considered in conceptual models.



Cultural Factors




Cultural factors have also been largely neglected in developing conceptual models of research and practice in treatment adherence in childhood chronic illness. In this regard, one of the key distinctions that should be made in models of treatment adherence is between disease, which is defined as the measurable deviation of an organic system or malfunction of biologic structure, and illness, which is defined as the human experience of suffering or distress (Dressler & Oths, 1997). A child or family’s explanatory model of illness and relevant treatment can be influenced by available cultural knowledge and support and is not a direct reflection of the physicians’ diagnosis (Kleinman, 1980). Although largely unexplored in childhood chronic illness, culturally based norms and meaning may be important in defining sickness and sick role, seeking and accepting advice about health and illness, choosing a treatment for an illness, and communicating with physicians and health care professionals concerning diagnosis and treatment (Dressler & Oths, 1997).



Developmental Issues




Despite that developmental issues are important in the clinical management of treatment adherence in childhood chronic illness, they have been neglected in most conceptual models of adherence (see Hanson, 1992, for an exception). Key developmental issues relevant to treatment adherence in childhood chronic illness include age-related changes in developmental competencies, differences in treatment-related expectations for children’s adherence behavior, and changes in allocation of treatmentrelated responsibilities among the child and other family members.


Individual practitioners’ expectations vary widely for how much independence in treatment-related responsibilities children with chronic conditions such as diabetes should assume at a particular age (Wysocki et al., 1992). However, relatively little is known about the age-related allocation of responsibilities among parents and children and increases in children’s self-management skills for many chronic illnesses (for exceptions, see Anderson, Auslander, Jung, Miller, & Santiago, 1990; Wade, Islam, Holden, Kruszon-Moran, & Mitchell, 1999). In the absence of such data, it may be difficult for physicians and nurses to set realistic expectations for family allocation of responsibilities for treatment of various chronic illnesses or to implement adequate developmental updates of treatment-related responsibilities (Koocher et al., 1990).



MEASUREMENT OF ADHERENCE TO PEDIATRIC CHRONIC ILLNESS  TREATMENT


The measurement of adherence to treatment in childhood chronic illness is extremely challenging and raises many difficult methodological problems (Rand, 2000). For example, it is widely recognized that, in the absence of a gold standard of adherence measurement in pediatric populations (La Greca & Schuman, 1995), a range of different methods need to be employed. These are: (a) direct versus indirect measures, (b) single versus multiple adherence behavior measures, and (c) categorical versus continuous measures. Relevant methodological issues for each of these dimensions are discussed briefly. For a more complete discussion of the costs versus benefits of various measurement techniques, readers are referred to Bender et al. (chap. 7, this volume), Rand (2000), and Rapoff (1999).



Direct Versus Indirect Measures




Direct measures of adherence include drug assays, such as body fluid levels of the prescribed drug or of a systemic marker. Although direct methods provide the most objective and quantifiable method for assessing treatment adherence, practical problems such as cost often prohibit their systematic use in research and clinical practice. Moreover, other problems limit the use of objective measures. First, results obtained from objective measures are affected by individual differences in metabolism, drug absorption rates, and food interactions (Epstein & Cluss, 1982; Pedersen & Moller-Petersen, 1984). Second, drug assays may be difficult to implement and interpret when tracking multiple medication regimens due to drug interactions (Hazzard, Hutchinson, & Krawiecki, 1990). Finally, drug assays become less useful when an investigator wants to examine medication adherence in individuals with different conditions and/or who are taking different medications.


Other direct measures include pill counts and electronic/computer monitoring devices. Pill counts are inexpensive and easy to accomplish, but rely on patients to return their unused medications. Furthermore, direct measures cannot measure patients’ consumption of medications, which can be quite problematic if patients dump their unused medication prior to their appointment. Electronic/computer monitoring devices, which have the advantage of monitoring when and how often the pill container is open, facilitate the identification of dumping of used medication, but still cannot address whether pills have actually been consumed. Moreover, electronic/computer monitoring devices are costly can malfunction, and, to our knowledge, cannot be used with liquid medication.


Indirect measures include self-report (i.e., interview) and physician ratings. Reports of adherence obtained from adolescents and their parents are most frequently employed in research because they are relatively easy to obtain and are cost-effective (La Greca & Schuman, 1995). However, questions have been raised about their validity. For example, self-report measures are highly sensitive to demand or social desirability effects (Rapoff, 1999). Adolescent and parent reports have been found to be biased in the direction of overreporting adherence (Epstein & Cluss, 1982; Mathews & Christophersen, 1988). Nevertheless, those patients who admit to being nonadherent are typically also identified through other more direct methods (Epstein & Cluss, 1982; Liptak, 1996; Tebbi et al., 1986).


The quality of adherence assessment using self-report methods has been improved by the use of the 24-hour recall interview (Johnson, Silverstein, Rosenbloom, Carter, & Cunningham, 1986), which, as its name implies, asks adolescents and their parents to report on adherence behaviors for a short time period. The 24-hour recall interview may give more accurate results because its questions are highly specific, time limited, and less likely to be judgmental. However, the typical 24-hour recall protocol, which involves interviewing the child and/or parent on three different occasions over a 2-week period, is time-consuming and costly.


Validity for the 24-hour recall interview among children and adolescents with diabetes has been demonstrated by comparisons of behavioral observations with the 24-hour recall interview data, exploratory and confirmatory factor analyses, and studies that have linked the interview data with indexes of diabetes control (Johnson, Freund, Silverstein, Hansen, & Malone, 1990; Johnson et al., 1986; Johnson, Tomer, Cunningham, & Henretta, 1990; Reynolds, Johnson, & Silverstein, 1990). For example, Freund, Johnson, Silverstein, and Thomas (1991) found statistically significant parent-child agreement for 13 different adherence behaviors reported using the 24-hour recall interview. Moreover, adherence behaviors assessed in the recall interview remained relatively stable over 3 months (Freund et al., 1991).


Physician reports have been found to be inaccurate at predicting their patients’ levels of adherence, particularly when compared with more direct measures of adherence such as drug assays (Riekert, Wiener, Drotar, & Sprunk, 1999; Rudd, 1993). For example, in a study of pediatricians in private practice, ratings of adherence were no better than chance and adherence tended to be overestimated (Charney et al., 1967). More recently Finney, Hook, Friman, Rapoff, and Christophersen (1993) found that provider predictions of adherence were highly specific (i.e., providers were able to accurately predict who would be adherent, but were not very sensitive—that is, they did not accurately identify those patients who were nonadherent). The overall accuracy of provider predictions was only 65%.



Multiple Adherence Behaviors and Outcomes




Another significant challenge in measuring adherence to treatment in chronic pediatric health conditions is that these treatment regimens often require children, adolescents, and their families to manage several different behaviors at once, such as taking medicine, altering diet, and/or participating in physical therapy or exercise programs. Depending on the specific chronic illness and its severity, individual treatment regimen components may have variable therapeutic significance and impact on the children’s health status. Other difficult measurement problems are raised by varying levels of adherence for various components of treatment. Furthermore, individual children and adolescents with a chronic condition such as diabetes may adhere fully to some aspects of treatment (e.g., taking insulin injections) while being partially or even completely noncompliant with other aspects of the regimen (e.g., exercise or dietary restrictions; Kaplan & Simon, 1990; Kasi, 1983; Orme & Binik, 1989). For these reasons, global adherence measures that summarize a wide range of required treatment behaviors may obscure potentially important profiles of strengths and weaknesses in individual domains of adherence. Consequently separate scores for each adherence behavior give a more complete and accurate picture of the individual’s pattern of adherence than does a summary score of overall adherence.



Categorical Versus Continuous Measurement




One frequently used research strategy has been to categorize individuals into groups of compliant or noncompliant patients. A significant limitation of this approach is that the cut point to identify a compliant versus noncompliant patient can be arbitrary and is not based on valid criteria concerning the level of adherence necessary to achieve a clinically meaningful impact on health status. One of the problems in ascertaining such levels is that the normative or expected levels of treatment adherence for children and adolescents of various ages have not been established empirically for many chronic health conditions.


An alternative to this approach is to assess adherence to chronic illness treatment behaviors on a continuum. A clear advantage of this approach is that it avoids the use of arbitrary cutoff scores and allows a comparison of adherence rates to treatment across different behaviors, studies, and pediatric conditions (La Greca & Schuman, 1995). However, the clinical significance of treatment adherence data that are measured on a continuum is not always possible to determine.



INTERVENTIONS TO PROMOTE TREATMENT ADHERENCE FOR  CHRONIC HEALTH CONDITIONS IN CHILDREN AND  ADOLESCENTS


One of the most important areas of research on treatment adherence in pediatric chronic illness concerns the evaluation of the efficacy and effectiveness of interventions to enhance adherence. An extensive review of intervention studies is beyond the scope of this chapter. Interested read-ers are referred to Kibby, Tyc, and Mulhern (1998), La Greca and Schuman (1995), Rapoff (1999), and Roter et al. (1998) for reviews of adherence-related interventions for children with chronic health conditions. This section describes promising directions for interventions to enhance treatment adherence for childhood chronic illness and relevant methodological issues.


La Greca and Schuman (1995) divided interventions to promote adherence to chronic illness treatment into five categories that reflect the primary focus of the approach. These include: (a) interventions that emphasize learning new skills and behaviors such as educational approaches and modeling and behavioral rehearsal programs (Sergis-Davenport & Varni, 1982, 1983), (b) approaches that emphasize close medical monitoring of adherence (Delamater et al., 1990) and reminders and/or self-monitoring (Lowe & Lutzker, 1979), (c) programs that emphasize incentives for adherence behaviors (Greenan-Fowler, Powell, & Varni, 1987), (d) interventions that emphasize family support and/or problem solving (e.g., social support and involvement from family and peers; Satin, La Greca, Zigo, & Skyler, 1989) or reducing family barriers to adherence (Schafer, Glasgow, & McCaul, 1992), and (e) multicomponent approaches (e.g., Anderson, Wolf, Burkhart, Cornell, & Bacon’s [1989] intervention with adolescents in peer groups as well as parents).



Examples of Interventions to Improve Treatment Adherence




In the research and clinical literature, most interventions to promote adherence to medical treatment of pediatric chronic health conditions have focused on improving the child and/or family’s knowledge about the illness and treatment or implement behavior modification techniques (e.g., shaping, positive reinforcement). In contrast, recent innovative interventions have noted a positive impact on adherence behaviors and health outcomes. For example, two studies of adolescents with diabetes have investigated peer-group interventions designed to improve illness-management problem solving (Anderson, Wolf, Burkhart, Cornell, & Bacon, 1989) and social skills related to peer influences on illness management (Kaplan, Chadwick, & Schimmel, 1985). Both of these studies found that adolescents in the experimental group demonstrated better metabolic control postintervention than adolescents who received standard diabetes education. Similarly, the results of family-based group interventions that have focused on improving the families’ problem-solving skills related to diabetes management have demonstrated significant improvements in metabolic control and adherence behaviors when compared with families that received standard care (Delamater et al., 1990; Satin et al., 1989).


Other innovative studies have used computer and telecommunication technology as a method to improve adherence. Horan, Yarborough, Besigel, and Carlson (1990) demonstrated that a computer-based self-management program for adolescents with diabetes resulted in more frequent blood glucose testing as compared with standard printed educational and problem-solving materials. Brown et al. (1997) demonstrated that an educational video game designed to promote diabetes self-care behaviors resulted in significantly more self-care behaviors 6 months later relative to a control group that received a nonhealth-related video game.


Erickson, Ascione, Kirking, and Johnson (1998) provided individuals with asthma message-based pagers that were programmed for multiple daily reminders to take the medication as well as specific directions about which medicines to take and subdirectories with administration steps or techniques (e.g., proper inhaler technique, what to do if having an asthma attack). Preliminary data for this intervention suggest that this can be a viable and cost-effective means to improve adherence behaviors.


Some investigators have evaluated the efficacy of interesting behavioral self-management programs on medical outcomes. For example, Colland (1993) compared the effectiveness of comprehensive self-management training in a group of children with asthma using games and learning materials designed for school-age participants to controls who either received no program or information only. Children in the experimental group had a reduction in the number of medical visits and less frequent occurrence of symptoms than controls. This study is noteworthy because children were selected to participate on the basis of inadequate self-management abilities that were objectively assessed.


Another example of an innovative intervention, again with pediatric asthma, is Greinder, Loane, and Parks’ (1995) study of the effectiveness of an individualized outreach treatment program that included instruction in asthma management medications, triggers, and use of inhalers and peak flow meters. Personal telephone contact was maintained with families to enhance compliance. The intervention was associated with significant reductions in rates of emergency room visits and hospital admissions in a group of predominantly African-American children and adolescents drawn from an inner-city population.



Methodological Problems of Intervention Studies




Although a number of intervention studies have shown positive effects on adherence to treatment for pediatric chronic illness, the findings are not consistent. Moreover, conclusions that can be drawn from these data have been limited by the small number of large, randomized, controlled trials of intervention. Moreover, interventions to promote treatment adherence have rarely been studied in some chronic conditions, such as sickle cell anemia.


Moreover, owing to short follow-up periods employed in available studies, data demonstrating the long-term impact of interventions on treatment adherence in childhood chronic illness have been largely nonexistent. Consequently we do not know whether interventions designed to impact adherence also affect children’s long-term health-related outcomes, including illness-related morbidity or other relevant outcomes such as family adaptation.


Another problem with research on adherence-promotion interventions is that, although most adherence interventions have a primary focus (e.g., education or support), they often include several components (e.g., reinforcement and problem solving) and may involve different participants (e.g., parents and children). Consequently when such interventions are found to be successful, it is difficult to identify the specific components that accounted for the success.


A significant methodological problem is that the impact of interventions designed to enhance treatment adherence in pediatric chronic illness has not been described and summarized in a systematic manner. We were able to locate only one meta-analysis that specifically focused on interventions to improve patient adherence (Roter et al., 1998). However, only 22 of the 153 published studies from 1977 to 1994 that were included in this review involved children. Nevertheless, the main conclusions of this meta-analysis were interesting and potentially applicable to children and families. For example, although no single strategy of intervention showed clear advantage over another, comprehensive interventions combining educational, behavioral, and affective components were more effective than a singlefocus approach (Roter et al., 1998). These findings coincide with those of the Kibby et al. (1998) meta-analysis, which included a range of interventions, including disease management, for children with chronic health conditions. Although the effect sizes for interventions that were focused on disease management reported in the analysis were large (1.28), it was not clear which of the studies in this review focused explicitly on treatment adherence in pediatric chronic illness.


To address the need for empirical studies of interventions, some of the work in this volume describes the results of new intervention models designed to enhance child, adolescent, and family treatment adherence. These include: behavioral family systems therapy for adolescents with diabetes (Wysocki, Greco, Harris, & White, chap. 16, this volume), intervention with parents to promote adherence with nutritional requirements of young children with CF (Stark, chap. 18, this volume), family-centered problem solving and education with adolescents with CF and their families (Quittner et al., chap. 17, this volume), office-based interventions with children and adolescents with diabetes (Anderson, Brackett, Ho, & Laffel, chap. 15, this volume), comprehensive approaches to improve treatment adherence for juvenile rheumatoid arthritis (Rapoff, chap. 14, this volume), and ways to promote adherence to treatment for growth hormone therapy (Sandberg et al., chap. 19, this volume). Readers are referred to these chapters for descriptions of design issues and results of these ongoing studies.



UNANSWERED QUESTIONS AND RECOMMENDATIONS FOR  FUTURE RESEARCH CONCERNING TREATMENT ADHERENCE


Despite the large number of studies that have focused on adherence/compliance (Trostle, chap. 2, this volume), in many ways the development of generalizable scientific knowledge concerning treatment adherence in pediatric chronic illness is still in its infancy Some of the more significant unanswered questions are addressed by the contributions to this volume. Others remain unanswered. Several potential priorities for future research are described in this chapter, whereas others are noted in the summary of the conference participants’ discussions and recommendations. Interested readers are referred to this chapter.



Develop Integrated, Clinically Relevant Models of Treatment Adherence




Integrated models of treatment adherence based on empirical data potentially need to be developed (see Hanson et al., 1987). Moreover, these models should be used to develop interventions that target specific situational barriers and enhance the support that influences day-to-day management of pediatric chronic illness, including treatment adherence. Potential targets of interventions include situations that children and families regard as difficult or interfering with their chronic illness treatment (e.g., see Quittner et al., chap. 17, this volume) or management and allo cation of treatment-related responsibilities among children and family members (see Anderson et al., chap. 15, this volume).



Use Prospective Research Designs to Evaluate Treatment Adherence




Despite that treatment adherence in pediatric chronic illness is a lifelong endeavor, most empirical research on this topic has not involved prospective research (La Greca & Schuman, 1995). The work of Hauser, Jacobson, and colleagues, who have conducted long-term studies of relationship of family factors to adherence and psychosocial outcomes in juvenile diabetes, is an important exception (Hauser et al., 1990; Jacobson et al., 1990). Both short-and long-term prospective studies are needed to extend this work: Short-term prospective studies are necessary to assess the development of adherence behaviors in response to the diagnosis of a chronic condition and/or in response to exacerbations in symptoms, complications, or specific critical changes in treatment (e.g., maintenance of organ transplants). Long-term studies are needed to understand how treatment adherence can be maintained over time and to evaluate the long-term impact of adherence-promoting interventions on health behaviors and outcomes to assess the influence of developmental change on adherence behaviors.



Define the Behavior of Practitioners and the Treatment Team Concening  Illness Management




One of the most important needs for future research is to describe and define the behaviors of professional caregivers in managing pediatric chronic illness treatment and their relationship to treatment adherence. Research on adherence needs to define whether and how practitioners provide support for adherence management; how such care is typically delivered in terms of continuity, frequency of contact, and accessibility to families; and the relationship of patient and family adherence to treatment. Researchers also need to address the following questions concerning clinical management of adherence to pediatric chronic illness treatment: What information and expectations are transmitted to the child and family in critical areas (e.g., skills, knowledge of illness, and treatment plan)? How is such information transmitted to children and families (e.g., is it repeated and reinforced?)? How are treatment plans for chronic illness and adherence monitored over time? What modifications are made in response to developmental changes in the child or changes in health status?



Assess the Impact of Treatment Adherence on Medical Outcomes and  Families




Empirical studies that document the impact of excellent versus problematic adherence to treatment on medical and psychological outcomes are very much needed. From the standpoint of children and families, the strenuous demands for adherence to chronic illness treatment stand in stark contrast to the lack of direct evidence for the impact of treatment adherence on children’s long-term health outcomes (Johnson, 1994). Moreover, another key area of future study is to assess the burden of treatment adherence in a range of chronic conditions on children and families relative to the benefits of treatment on the quality of life for children and families.



Develop Studies of the Measurement of Treatment Adherence in Childhood  Chronic Illness




Despite significant advances in the measurement of treatment adherence in pediatric chronic illness (Johnson, Tomer, et al., 1990), much of the most important work in this area of research remains to be done. In particular, there is a need to develop reliable and valid approaches to adherence measurement within and across different chronic conditions, especially approaches that combine self-report and objective measures.


A large gap exists between how adherence behaviors are measured in research versus clinical practice and it needs to be closed. Researchers tend to use costly and/or time-consuming methods, such as electronic monitoring devices or 24-hour recall interview procedures, to assess adherence to treatment; these often are not feasible to use as part of standard care within clinical settings. Consequently, there is a need for valid, yet feasible cost-effective methods of measuring adherence behaviors that can be used in clinical practice and research.



Evaluate the Effectiveness of Interventions to Promote Adherence




Little is known about the impact of adherence-related interventions on children’s long-term health and psychological outcomes. Consequently there is a need for controlled clinical trials to establish the empirical validity of adherence-promotion interventions as well as the impact of these interventions on the long-term health and psychological development of children and adolescent with chronic illness Moreover, there is a need for well-described and documented case studies and series that assess the effectiveness of clinical interventions for serious, potentially intractable compliance problems that compromise the effectiveness of medical treatment and clinical care.



Integrate Research and Practice Concerning Treatment Adherence in  Pediatric Chronic Illness Treatment




The limitations of research on adherence to pediatric chronic illness treatment are similar to those encountered in research on psychological interventions with children with emotional disorders (i.e., most research has been conducted on populations of children that are different than those seen in practice; for an exception, see Anderson et al., chap. 15, this volume). Consequently, integration of research and practice is a clear priority for future work concerning treatment adherence in pediatric chronic illness. To date, most controlled trials of interventions to improve adherence behaviors have focused on prevention of adherence problems. That is, participants in such intervention studies were not selected because of significant adherence difficulties (for an exception, see Rapoff, chap. 14, this volume). Children who participate in the majority of studies on treatment adherence in pediatric chronic illness are different than those who have serious and clinically significant adherence problems. In addition, adherence-promotion interventions that have been tested in highly controlled clinical trials with children have not been evaluated in trials by fire, which can only occur in clinical practice situations. Consequently there is the need to develop a research agenda that applies available research findings concerning assessment and intervention concerning adherence to pediatric chronic illness treatment to practice situations.



CONTRIBUTION OF THIS VOLUME


The work presented in this volume represents a step in the direction of addressing the considerable research and clinical needs concerning treatment adherence in pediatric chronic illness. Many of the important scientific and clinical questions concerning treatment adherence in childhood chronic illness have yet to be addressed. This is both an exciting and formidable challenge. We hope that readers of this volume are stimulated by the work of the volume contributors and join them in meeting these challenges.
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PART II 
HISTORICAL 
 FOUNDATIONS








The contributors to this section consider historical foundations and evolution of the concept of treatment adherence and trends in research and practice. Trostle (chap. 2) begins with an interesting historical and anthropological account of compliance and adherence as definitions and research topics. He points out that the terms compliance and adherence reflect ideologies that support the authority of medical professionals, overemphasize the patient’s response to the treatment regimen, and underemphasize the multiple competing tasks faced by individuals with chronic illness. Trostle registers concern that clinical care and research guided by concepts of adherence/compliance have generally neglected the broader context of illness management. Potentially important elements of this context includes patients’ assumptions, motivations, and understandings of chronic illness and its treatment, and the changing context of prescribing and consuming medication, which is heavily influenced by managed care and pharmaceutical companies that advertise medications directly to consumers. Trostle considers reasons that the concepts of compliance/adherence continue to be so compelling to physicians and clinical researchers and articulates conceptual flaws of these concepts.


At the core of Trostle’s analysis is that definitions of words such as adherence and compliance reflect ideologies—that is, systems of shared belief that legitimize behavioral norms and values. Such ideologies may serve to maintain the perception that health professionals are in control of health and health-related behavior. Along with his strong critique of the concepts of compliance and adherence, Trostle recognizes that taking medication according to an established routine can be productive for patients.


Tracing the historical foundations of compliance in the development of professional medicine and pharmaceutical industries in the United States, Trostle reminds readers that the newer term adherence may moderate the judgmental overtones of compliance, but does not really offer a new definition of behavior. Current health care trends relevant to this analysis include that physicians have less direct authority than previously compared with hospitals, HMOs, and pharmaceutical companies. At the same time, there is more emphasis on direct advertising to patients and their families in which compliance with medical treatment is proclaimed as a positive attribute.


One of the important features of this chapter is the description of the implications of a critical analysis of adherence for research and clinical practice, especially in understanding contextual influences on why medications are sought and taken. Important but as yet unanswered research questions are also raised by the impact of direct advertising to consumers on patient and provider behavior and the reported accuracy of medication use by patients.


In her discussion of pediatric compliance from a patient-family perspective in chap. 3, Korsch describes her pioneering research concerning the doctor-patient relationship in light of modern changes in patient care and consumer attitudes. Korsch’s pioneering research describes a specific link between patient satisfaction and compliance, such that highly satisfied patients tend to comply with medical advice more than those who are not satisfied. Moreover, the quality of physician-parent communication is also correlated with patient satisfaction. Patients’ perceptions of physicians as friendly and having elicited and understood their main concerns and expectations are strong predictors of satisfaction. Korsch’s early findings have been replicated by many others.


Another line of Korsch’s early research documents significant problems in compliance to immunosuppressive treatment among adolescents with renal transplants. This work also underscores the difficulty of communication with such patients, including the ineffectiveness of certain communication strategies (e.g., fear tactics) to motivate patients to comply with prescribed treatments.


One contribution of Korsch’s chapter is to consider the potential implications of the changing role of the patient in modern health care—in particular, the fact that patients have become increasingly aware of their own rights and autonomy Consistent with these trends, Korsch cites innovative research that has successfully intervened to improve health status and patient satisfaction. This is done by coaching patients to focus their ques-tions and concerns and thus enhance their interactions with their physicians.


Korsch describes her current collaboration with the Bayer Institute for Health Communication and the Bayer model of patient-physician communication, which includes four sets of interrelated communication tasks to be accomplished in a medical consultation: (a) engaging patients in the relationship, (b) empathizing with the patients’ concerns, (c) educating patients about their health and illness or concerns, and (d) enlisting patients in a therapeutic regimen. Korsch’s recent work has centered on a practical examination of the doctor-patient relationship and the implications for medical education.













CHAPTER TWO
 The Ideology of Adherence: An 
 Anthropological and Historical Perspective


James A.Trostle 
Trinity College, Hartford, CT





The focal point of the shrine is a box or chest which is built into the wall. In this chest are kept the many charms and magical potions without which no native believes he could live. These preparations are secured from a variety of specialized practitioners. The most powerful of these are the medicine men, whose assistance must be rewarded with substantial gifts…. The charm is not disposed of after it has served its purpose, but is placed in the charm-box of the household shrine. As these magical materials are specific for certain ills, and the real or imagined maladies of the people are many the charm-box is usually full to overflowing. The magical packets are so numerous that people forget what their purposes were and fear to use them again. While the natives are very vague on this point, we can only assume that the idea in retaining all the old magical materials is that their presence in the charm-box, before which the body rituals are conducted, will in some way protect the worshipper.







—Miner (1956, p. 504, “Body Ritual Among the Nacirema”)











Miner paid specific attention to what Americans (Nacirema spelled backward) do with unused medicines, thereby revealing our culture to ourselves. In fact, what people do with prescribed medicines has received extensive research attention since Miner published his essay. Almost 16,000 English-language articles on how people take medicines have been published in the past two decades. Yet one of the bestknown researchers in the field recently lamented that few rigorous intervention trials have been published, concluding that “strategies tested in these studies for improving adherence with long-term medication prescriptions were not very effective despite the amount of effort and resources that they consumed” (Haynes, McKibbon, & Kanani, 1996, p. 382).


I argue that medication taking (or rather not taking in the context of this volume) is poorly understood and that this is so at least partly because the concept and definition of medication taking  has been flawed from the start. The reason for this is that researchers and clinicians alike have failed to pay adequate attention to history meaning, and the social context surrounding the taking of pills. Better understanding of this context can yield more accurate descriptions of what people do with the medicines they are prescribed and, more important, yield more complete pictures of the multiple determinants of pill taking. In turn, a more complete understanding of determinants can potentially lead to more effective interventions.


Since the 1970s, the range of ways that pills, medications, and other prescribed treatments have been taken has most often been called medical compliance, although many other words and definitions have been suggested (e.g., adherence, self-medication, self-regulation, medication consumption, concordance; see Riekert & Drotar, chap. 1, this volume; Bauman, chap. 4, this volume; Creer, chap. 5, this volume). A major book in the late 1970s provided what came to be the accepted definition of medical compliance: “the extent to which the patient’s behavior (in terms of taking medications, following diets, or executing other lifestyle changes) coincides with medical or health advice” (Haynes, 1979, p. 2). Although the word compliance continues to predominate in research and advertising two decades later, the word adherence is now jockeying for position. According to one proponent of the term, adherence refers to following a plan more than it does following a professional’s advice, and therefore is less judgmental and more descriptive (Fawcett, 1995).


Compliance as a research topic has attracted a great deal of contemporary attention both in clinical and social science journals. As of mid-May 1999, 16,658 English-language research and review articles on the topic had been included in the Index  Medicus and other bibliographic collections since 1943. A 1979 cumulative bibliography on the subject listed only 22 articles in English published before 1960 and 850 published by 1978 (Haynes, Sackett, & Taylor, 1979). Production of articles about compliance increased dramatically between 1966 and 1995 (see Fig. 2.1). It increased almost six-fold between 1971– 1975 and 1976–1980 and then grew by 56% in the next 5 years (1981–1985), 30% between 1986 and 1990, and 17% between 1991 and 1995. This illustrates the dramatic and continuing growth of research interest in this aspect of patient-doctor relationships.
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FIG. 2.1. Compliance articles published by grouped year of publication. Adapted from Haynes (1979), Figure 1.1, and Index  Medicus postings from 1978 to 1999 (last period incomplete).



This chapter explores why therapeutic compliance—and, more recently adherence— have received such attention over the past three decades. It employs Horace Miner’s strategy of taking what is familiar and trying to make it strange. I have previously contended that compliance is not a productive topic for behavioral research in medicine and should instead be analyzed primarily as an ideology supporting the authority of medical professionals (Trostle, 1988). In this chapter, I argue that the concept of patient adherence maintains this problem because it offers a new word but continues many of the problematic assumptions of the old one. Adherence emphasizes fidelity to a medical regimen over the many other concerns facing people with illnesses. Its primary focus on treatment regimen reduces our ability to see that managing illness is just one of the multiple competing but ongoing tasks facing an individual with a treatable disease. Like leaving a hospital against medical advice, refusing to wear seatbelts, or engaging in high-risk behavior, nonadherence is one of those behaviors resistant to understanding from a health-centered perspective, at least in part because it contravenes professional notions of rational (health-seeking or health-maintaining) behavior.


Anthropology contributes to the study of compliance/adherence1 by showing that pills have symbolic power in addition to active ingredients (Nichter & Vuckovic, 1994; Van der Geest, Whyte, & Hardon 1996). Pill taking is just one of a range of things people do to take care of themselves, and pill prescribing just one way that healers can potentially reduce suffering. Anthropology broadens our frame of reference, emphasizing that the context of pill taking matters as much as the behavior. To understand the multiple determinants of pill taking, we must expand beyond the existing emphasis on patients to include more and better attention to health personnel, researchers, and pharmaceutical companies. 


It is easy to understand why patients—those closest to the act of taking a pill—are commonly seen as primarily responsible for noncompliance/ adherence. However, we too often forget the many other sources of influence: Physicians help create or sustain expectations of rapid cure (Quirt et al., 1997), but often fail to explore patient assumptions, motivations, and understandings (Braddock, Fihn, Levinson, Jonsen, & Pearlman, 1997; Makoul, Arntson, & Schofield, 1995); they resort to medications rather than other disease management or healing strategies (Colley & Lucas 1993). Researchers also pay excessive attention to the patient-based side of compliance/adherence. For example, they neglect how advertising influences the cost and attractiveness of medications to physicians and patients alike (Ferner & Scott, 1994; Zuger, 1999). They have failed to adequately study the dramatically changing context of prescribing and consuming medications in the United States, where managed care companies influence the length of doctor-patient encounters (Gordon, Baker, & Levinson, 1995) and pharmaceutical companies advertise medications directly to consumers (Hollon, 1999). Finally pharmaceutical companies are implicated in the problem of compliance/ adherence through pressuring physicians to prescribe medications rather than look for other treatment options (Nyquist, Gonzales, Steiner, & Sande, 1998; Schwartz, Mainous, & Marcy 1998; Zuger, 1999). This creates impossibly high expectations about the efficacy of medications among patients (Brody 1998; Ferriman, 1999) or, as I show later, transforms compliance from a behavioral issue into an attribute of pills.


Instead of repeating a series of criticisms of compliance that have been articulated for three decades (e.g., Conrad, 1985; Haug & Lavin 1983; Hayes-Bautista, 1976; Lerner, Gulick, & Dubler, 1998; Morris & Schulz, 1993; Stimson, 1974; Trostle, Hauser, & Susser, 1983; Weintraub, 1976; Zola, 1981), I instead ask why the concepts of compliance/adherence continue to be so compelling to physicians and clinical researchers. Second, I look more carefully to prove that adherence and compliance both suffer from the same conceptual handicaps. Finally and most fundamentally I ask how the consumption of medicine (the behavioral base for most acts of compliance or adherence) is likely to change in the future as television and the Internet make medical knowledge more available and pharmaceutical companies again advertise directly to patients.



WHY ARE COMPLIANCE AND ADHERENCE SO COMPELLING?


I explore three answers to this question: (a) because the concepts are ideologies; (b) although compliance and adherence are ideologies, medicines matter because they have both curative and symbolic power; and (c) because compliance is about relationships between professional healers and sufferers. As those relationships change over time, so do research models, intervention designs, and other attempts to influence the distribution and use of medications.



Because Compliance and Adherence Are Ideologies




The continuing popularity of adherence and compliance can be better understood if they are analyzed as ideologies—that is, systems of “shared beliefs that legitimize particular behavioral norms and values at the same time that they claim and appear to be based in empirical truths. Ideologies help to transform power (potential influence) into authority (legitimate control)” (Trostle, 1988, p. 1300). Most theories about compliance and adherence transform the behavior of people who are sick into a series of research strategies, research results, and potentially coercive interventions that appear appropriate and reinforce professional authority over health care. Most compliance research defines and evaluates patient behavior in terms of imposed professional expectations. Most adherence research, even when it pays closer attention to a regimen mutually negotiated between health professionals and patients, also defines fidelity to that regimen as the central component of proper care. Both compliance and adherence as research topics still generally ignore other health-related behaviors and practices (saving medications at home, re-using prescriptions or sharing medications with others, using antibiotics in animal feed) that contradict the common perception of health professionals that they are central to all health care. The topics of adherence and compliance help physicians make sense of the world and the dilemmas of patient care. Ideas like these develop in professional training, get reinforced through personal experience, and maintain the perception that health professionals rightfully control health and health-related behavior.



Because Taking Medication Matters




This strong critique of compliance and adherence should not be interpreted to mean that taking medication according to some established routine is an impossible or unreasonable goal. Taking pills at irregular intervals, or at consistently reduced or excessive levels, can cause health problems or extend the illnesses of individuals or groups, although it does not always do so. Directly observed therapy for tuberculosis was developed partly to ensure that therapeutic levels of medications were reached and maintained through time, and the increased compliance under these conditions has led to dramatically higher rates of control or cure (Lerner et al., 1998). 


Both consumption that varies from professional expectations and prescription that varies from accepted standards can cause a medication’s therapeutic effectiveness to be reduced and/or misjudged both in individuals and large-scale clinical trials. Unfortunately research on compliance/ adherence generally neglects to wonder whether prescribing has been appropriate in the first place, although this was one of the ethical standards mentioned in the early days of the field (Jonsen, 1979) and was one of the reasons for emphasizing quality improvement or developing treatment plans and practice guidelines. The goal of most adherence research is to help patients take medications, not to help physicians decide whether or how to prescribe them. Such research appears to assume that medication consumption, and underlying illness management, is always a person’s first priority.


Failure to take medications is becoming more damaging to the public health because of the increased risk of developing drug-resistant strains of bacteria (see e.g., Wise et al., 1998). Under these circumstances, complete and timely consumption of medicines is becoming a more important component of treatment strategies. This also means that those whose medication taking is least predictable are at greatest risk of being denied treatment (Lerner et al., 1998). Under these circumstances, mere risk of poor adherence can be detrimental to an individual’s welfare. A distinction between compliance and adherence is largely academic here.


Medications also matter because they are a large and profitable portion of the economy The total value of shipments of pharmaceutical preparations in the United States in 1996 was $61.5 billion, or about .8% of the nation’s gross domestic product in that year (U.S. Department of Commerce, 1998). Pharmaceutical companies use the word compliance in their advertisements to promote therapeutic effects and more: Compliance is part of a promotional strategy to increase market share and product sales. Increased compliance is a positive attribute like low cost, short course, few side effects, or therapeutic efficacy



Because History Shows Us That Compliance and Adherence Are About  Relationships Between Healers and Sufferers (This section is a revised and condensed version of the historical argument in Trostle, 1988)




Most compliance researchers have explained the growth of their literature by linking it to the development of antibiotics in the 1950s and the subsequent wide availability of these effective treatments. They mistakenly assume that scientific measures of efficacy are the foundation of professional beliefs about clinical efficacy. However, medical anthropologists and historians have shown that most healers in any historical period (be they physicians, bonesetters, barbers, surgeons, or shamans) believe in and help reinforce the curative powers of their treatments (Etkin, 1991; Temkin, 1964; Unschuld, 1991). Physicians are part of a historically and geographically bounded profession that was organized within the past century to provide health care. Yet people everywhere consume substances to cure illness and have apparently been doing so since recorded history began (Temkin, 1964). What one era called effective treatments become labeled as outmoded  therapies in later times, but at each of those historical moments the healers would insist that their treatments are effective and that their patients should do as they have been told.


To explain the popularity of compliance, we must go beyond the efficacy of pharmaceuticals measured in biomedical terms to cultural beliefs in curative substances and the history of medicine. The history of compliance as an ideology can be uncovered by looking at texts that address and reveal the self-image of the medical profession. Such a history portrays the origins and growth of concerns about compliance. Rather than resulting solely from medical advances in the past three decades, contemporary concern for compliance also grew out of the monopoly of physicians over health care in the United States from the early 1900s to the late 1980s.


The growing concern for medication compliance/adherence can be explained in part by pointing to the developing consolidation of the profession of medicine and the growth and sales strategies of the pharmaceutical and proprietary drug industries. In the early 1900s, U.S. physicians were still struggling for prestige and market control. This was a time when patent medicine companies advertised their products directly to the general public and touted them as cheap alternatives to medical care. The federal government fought against this practice with the Pure Food and Drugs Act of 1906, where it set initial standards for labeling drug ingredients and claims of efficacy. In 1938, it passed the Food, Drug, and Cosmetic Act with further restrictions and additional enforcement provisions. The American Medical Association (AMA) stopped accepting patent medi-cine advertisements in its Journal in 1905, and in 1924 it reserved the right to reject advertising for approved drugs from companies that derived earnings from other unapproved drugs. Although physicians and politicians both campaigned against misrepresentation of health products, they did so with somewhat different goals: The government meant to make consumer information more accurate, whereas the AMA wanted to make information accurate as well as control the amount of health product information consumers received. It could thereby increase physician control over medicines and other health-related products (Apple, 1982, 1987; Starr, 1982).


At this time of increasing government regulation, infant formula companies took preparation directions and feeding schedules off containers of infant formulas and directed advertising at physicians rather than the lay public. (This is called the ethical  push route for advertising, whereas the consumer pull strategy is to advertise in the mass media directly to the public.
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