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Preface

Advances in treatment and management of pediatric chronic illness have resulted 
in substantial improvements in the health of children and youth. But, to paraphrase 
former U.S. Surgeon General C. Everett Koop, treatments don’t work in patients 
who don’t follow them.

Nonadherence—not following a treatment regimen as prescribed—is believed to 
be the single greatest cause of treatment failure, resulting in significant morbidity 
and mortality, and costing hundreds of billions of dollars per year. It is also one of 
the most challenging and frustrating problems facing clinicians, who often do not 
know not how to help their patients struggling with adherence. Over the past 20 
years, there have been significant advances in our understanding of nonadherence 
and in the development of empirically-supported interventions, yet there has been 
virtually no change in overall rates of nonadherence. The reasons for this discrep-
ancy between research findings and population health form the core of this book, 
which is intended to help bridge the gap between research advances and lagging 
improvements in children’s health. This volume provides a comprehensive educa-
tional resource for physicians, nurses, psychologists, social workers an any other 
healthcare professionals who work with children and adolescents and their fami-
lies and try to help them with the often overwhelming task of managing a chronic 
illness.

In this volume we argue that progress in reducing nonadherence has been limited 
by intervention efforts that have been fragmented and poorly integrated, targeting 
one or at best a few of the factors known to affect adherence, to the relative neglect 
of others. For example, interventions may target patient motivation without address-
ing contributing family factors or barriers to access to care. While this approach is 
sensible in the research setting, it neglects the co-morbidities and complications that 
characterize most patients who present with adherence difficulties in “real world” 
clinical settings. Managing these complexities requires a systematic approach that 
addresses all the major contributing factors to nonadherence in a comprehensive, 
integrated fashion. The overarching theme is that successful illness management 
depends on developing “healthcare partnerships” between patients, families, and 
healthcare providers, and on providing support for families to navigate the complex 
healthcare system.
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This volume includes practical guidelines for clinicians to screen for nonadher-
ence; a model for patient triage to different levels and types of intervention; best 
practices for interventions for different problems; suggestions for fostering family 
teamwork; and education for professionals on how best to promote and support 
health-maintaining behaviors in their patients. As such it should be of value to all 
clinicians who wish to help children and their families be more successful with 
illness management. The book also provides a rough blueprint for developing an 
integrated system for promoting good adherence and preventing or reducing non-
adherence that that should be of significant interest to clinical directors, administra-
tors, and policy-makers.

In Part I, we provide a broad but detailed overview of the topic of pediatric 
adherence. Chapter 1 provides the background into the concept of adherence and 
the scope and impact of nonadherence. It also discusses some barriers to adherence 
inherent in the healthcare system as it is currently constituted, and introduces the 
partnership model. Chapter 2 selectively reviews important theoretical models of 
adherence and relevant constructs, laying these out from initial adaptation through 
the different processes that underlie patient adherence. Chapter 3 provides an up-
to-date review of the research literature on barriers and facilitators of adherence, 
and Chap. 4 reviews the research on effective interventions for nonadherence. In 
Chaps. 5 and 6 we discussed developmental issues as they pertain to illness man-
agement. Chapter 5 discusses management in early to middle childhood, while 
Chap. 6 focuses on adolescence, the period when adherence is at its worst. In the 
latter chapter we review recent research from developmental neurobiology and fo-
cus on risk taking, and argue that poor adherence in adolescence is likely to be the 
norm, as a result of normal aspects of adolescent development. In Chap. 7 we dis-
cuss the critical role parents play in helping their children manage a chronic illness. 
In the next two chapters, we focus on some of the most vulnerable patients with 
chronic illness. Chapter 8 focuses on families struggling with poverty. Poverty cre-
ates significant challenges to managing a child’s chronic illness, leading many au-
thors and clinicians to despair of finding effective solutions to help these vulnerable 
families; however, we believe that progress can be made by focusing on reducing 
chronic stress and fostering the buffering relationships within families. Chapter 9 
discusses health disparities in adherence for racial/ethnic minorities, and focuses on 
provider-family communication as both a contributor to problematic adherence and 
as an important variable to target for intervention.

In Part II, we present a conceptual model of collaborative care around pediatric 
adherence. In Chap. 10, we begin by arguing for a reconsideration of the idea of 
self-management, and join other authors in support of a more collaborative, family 
centered approach. The idea of a triadic partnership between patients, parents, and 
their healthcare providers is discussed in Chap. 11, with many practical suggestions 
for how pediatricians and other providers can foster such partnerships with their 
patients.

Finally, in Part III, we present a comprehensive, integrated model for improving 
the care we provide to children with chronic illness and their families in promoting 
better adherence. Chapter 12 discusses methods for screening for nonadherence 
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and contributory psychosocial problems in children with chronic illness, and in 
Chap. 13 we present a model program for providing comprehensive assessment 
and intervention services based on level and type of assessed risk/need. The model 
cuts across different modalities, addressing patient, family, and provider factors in 
an integrated fashion. Chap. 14 provides a brief summary of the main clinical im-
plications of the literature reviewed in this volume.

A Few Notes

Acute versus chronic illness. Adherence issues affect both acute and chronic 
healthcare management. Adherence to medications for acute illnesses such as infec-
tions is an important health issue, especially at the population level, but the focus 
of this book will be primarily on adherence in chronic conditions. Nonadherence is 
generally higher in chronic conditions and is associated with greater patient morbid-
ity. More importantly from the perspective of this volume, managing a chronic con-
dition is qualitatively different from managing an acute illness. Acute illnesses by 
definition are time-limited, and place different demands upon families and family 
resources. As discussed later on, chronic illness becomes a chronic stressor which 
requires continual readjustments from patient and family, and unfortunately man-
agement burnout is common, contributing to a host of complicating factors includ-
ing parent-child conflict and depression.

A note on the word “parent.” Throughout this volume we use the term “parent” 
to refer to the child’s primary caregiver or caregivers. We recognize that many chil-
dren are actually being raised by other adults, whether they be grandparents or other 
relatives, foster parents, or others in loco parentis, and we do not mean to diminish 
the importance of these individuals. In fact, we wish to highlight their importance 
by using the term parent to refer to anyone in the parenting role—i.e., in the role 
of caring for the child. In our experience, these other persons are often thought of 
as parents by the child in their care, and think of themselves in this light as well. 
We have opted against using the more generic term caregiver as we believe that it 
places too much emphasis on the functional role and too little on the emotional role 
that comes with parenting.
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Chapter 1
Introduction: Definitions, Scope, and Impact  
of Nonadherence

© Springer International Publishing Switzerland 2015
D. D. Schwartz, M. E. Axelrad, Healthcare Partnerships for Pediatric Adherence, 
SpringerBriefs in Public Health, DOI 10.1007/978-3-319-13668-4_1

Abstract Nonadherence is believed to be the single greatest cause of treatment 
failure, resulting in substantial morbidity and mortality, much of which could have 
been avoided. In this chapter we review the scope of the problem of nonadherence, 
and discuss definitional issues including the distinctions between disease and ill-
ness; compliance, adherence, and nonadherence; and intentional and unintentional 
nonadherence. The multi-factorial nature of nonadherence is highlighted. Barriers 
inherent in the current healthcare system are then reviewed with an eye toward 
identifying areas where more improvement could be made.

Introduction

From the patient’s perspective, the question is not why patients choose to be less than fully 
adherent, but, rather, why they choose to take any treatment to begin with.—Adams et al. 
2004

The prevalence of pediatric chronic conditions severe enough to cause disability has 
increased dramatically over the past 20 years, with recent prevalence rates suggest-
ing that as many as half of all children may have a chronic condition at some point 
in time (Cleave et al. 2010). Illnesses such as diabetes, end-stage organ disease, 
and asthma cause substantial suffering, and can require burdensome daily manage-
ment—such as taking medication or making significant changes in diet—that can 
greatly reduce a child’s quality of life. Even when some conditions are “cured,” 
such as when a child with organ failure receives a transplant, daily medical treat-
ments often must continue to ensure the child remains healthy.

As noted in the Preface, nonadherence is thought to be the single greatest cause of 
treatment failure, resulting in preventable complications of illness that at their most 
severe can include organ failure, brain damage, and premature death (e.g., Dobbels 
et al. 2010; Oliva et al. 2013; Simoni et al. 2007; Wolfsdorf et al. 2009). It has there-
fore been suggested that “increasing the effectiveness of adherence interventions 
may have a far greater impact on the health of the population than any improvement 
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in specific medical treatments” (Haynes 2001). Nonadherence can also complicate 
clinical decision-making, resulting in unnecessary changes in medication or dos-
age, and it is a major cause of emergency room visits and hospital admissions, 
resulting in excess care costing hundreds of billions of dollars in the U.S. each year 
(DiMatteo 2004). For over 20 years, we have known that approximately half of all 
medical treatments are not followed as prescribed (e.g., Rapoff and Barnard 1991), 
and these rates have effectively remained unchanged (see Stark 2013) despite the 
development of interventions shown to be effective at reducing nonadherent behav-
iors across a range of pediatric medical conditions (Kahana et al. 2008), resulting in 
significant improvements in children’s health (Graves et al. 2010).

Why have we made no real dent in the overall problem of pediatric nonadherence 
despite making substantial progress in development of effective interventions? It is 
well understood that nonadherence is a multi-factorial problem involving multiple 
actors and systems, including the patient, the family, the healthcare team, the broad-
er healthcare system, society and culture (Rapoff 2010; Sabaté 2003), yet clinical 
and research efforts have tended to focus on one or a few components to the relative 
neglect of the others. Substantial changes in rates of nonadherence will likely not 
occur unless efforts to promote adherence become less fragmented and address all 
the major components in a systematic fashion, which is the conclusion reached by 
the World Health Organization over a decade ago (Sabete 2003). The challenge is in 
designing a system that can be implemented in the current healthcare environment.

Managing a chronic illness is complicated; and as treatments have improved, 
the level of regimen complexity has only increased (Hood et al. 2009). Types of 
adherence behavior include: taking medication, either in pill or liquid form, through 
subcutaneous injections, an inhaler, or other means (e.g., insulin pump); changes 
to diet and/or fluid intake; and other lifestyle modifications such as exercise. In-
dividuals often have to complete multiple illness management behaviors, monitor 
and keep track of what they have done (e.g., tracking taking a daily pill, keeping 
a glucose log book), and adapt their daily schedule to accommodate management. 
Some conditions require reviewing health data (e.g., pattern management in diabe-
tes), and making adjustments to the regimen either with or without direct guidance 
from the physician.

Appointment-keeping is another adherence behavior that does not always re-
ceive the same attention as regimen adherence (Schwartz et al. 2010). Patients with 
chronic illness who do not see their healthcare providers at recommended inter-
vals tend to have worse health than those who do (Kaufman et al. 1999). This is 
the “Catch-22” in helping patients who struggle with adherence, as these patients 
also tend to have lower service utilization, whether it involves keeping medical ap-
pointments, or utilizing behavioral health supports that can make adherence more 
manageable (Schwartz et al. 2011). Of course, in pediatrics, clinic attendance is 
largely or completely a parental adherence behavior, even into later adolescence. 
This highlights another important theme of this book; namely, that pediatric illness 
management has to be considered in the context of family adherence.
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“Illness” versus “Disease”

If you ask patients and their healthcare providers the purpose of medical treatment—
and medical adherence—you might receive very different answers. In general, health-
care professionals are focusing on controlling disease course and progression, helping 
a patient maintain physical homeostasis (e.g., blood sugars, blood pressure), and 
limiting complications. For patients, treatments are primarily about controlling 
symptoms and feeling better right now, and often only secondarily about reducing 
complications.

These different views of treatment align with differences in the conception of 
what it means to be sick. Patients and their providers often view the phenomenon 
of being sick from very different angles. The healthcare profession, of course, is 
trained in the medical model, which views disease as an objectively measurable 
condition due to some pathogenic entity or process that disrupts normal bodily 
function. A disease in this sense is the same regardless of who has it. Patients and 
their families, on the other hand, view being sick as a state of being that afflicts 
the person, often causing pain or discomfort, sometimes limiting daily activities, 
and frequently carrying social stigma. Importantly, the same underlying patho-
genic factor can be experienced very differently be different people. Being sick 
may often also have very different meanings for different people. Explanatory 
models of sickness are strongly influenced by culture. Many traditional societies 
view being sick as a manifestation of supernatural forces; many people continue 
to view being ill as a manifestation of personal weakness, or as punishment for 
wrong-doing.

In a classic paper, Cassell (1976) suggested that the term illness be used to cap-
ture a person’s subjective experience and understanding (what it means to the per-
son to be sick), whereas disease should refer to the physical-medical entity familiar 
to doctors and other healthcare professionals. Or, in his own words,

Let us use the word ‘illness’ to stand for what the patient feels when he goes to the doctor 
and ‘disease’ for what he has on the way home from the doctor’s office. Disease, then is 
something an organ has; illness is something a man has.

As suggested by Helman (1981), “most cases of disease, though not all, are accom-
panied by illness,” and many cases of illness, but not all, will reflect an underly-
ing disease. However, as the focus of this volume is on management of pediatric 
chronic diseases such as diabetes or asthma, we will not be covering the case of 
illness without disease.

An important corollary of the disease/illness distinction is that, generally speak-
ing, patients and their families focus on treating illness whereas doctors focus on 
treating disease. As a result, their treatment goals may differ significantly, although 
it is often the case that neither party is aware of this difference. Nonadherence often 
reflects this difference in viewpoint. For example, children are less adherent to asth-
ma medication when they are asymptomatic (van Es et al. 1998) even discontinuing 
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medication use when symptoms are well controlled and they feel well, because they 
see no further need for treatment (Bender et al. 2000). At the same time, physicians 
frequently communicate solely in biomedical terms (Roter et al. 1997), which is 
associated with lower patient satisfaction (Ashton et al. 2003), rather than asking 
patients about their experiences and beliefs, which has been noted to improve the 
patient-provider relationship (Street et al. 2008). An important contention of this 
volume is that a lack of concordance between a patient’s (and family’s) illness-
centered viewpoint and healthcare provider’s disease-centered viewpoint leads to 
communication breakdowns that can significantly affect adherence.

Definition of Adherence and Nonadherence

Adherence has been defined as “the extent to which a person’s behavior—tak-
ing medication, following diet, or executing lifestyle changes—corresponds with 
agreed recommendations from a health care provider” (Sabate 2003). Adherence 
means more than just following physician instructions. Patients and their families 
take an active role in adopting and maintaining health management behaviors over 
time, and this can require significant changes for the whole family. Current treat-
ment regimens can be quite complex and demanding, may involve significant dis-
ruption of children’s daily lives, and over time frequently results in burnout for 
youth and increased levels of conflict in families. The often overwhelming burden 
of daily adherence cannot be overstated. Modi et al. (2012) also make the interest-
ing point that “adherence is socially constructed and would not exist without an 
interchange between patients and providers” (e475). As will be seen, the reality is 
that patient-provider agreement is often more aspirational than actual, and patients 
and providers often have different views on their degree of concordance; but at least 
the intent of using the term adherence is to give more prominence to patient input 
in illness management decisions.

The term compliance has traditionally been used to refer to whether or not pa-
tients followed medical advice. The term has been losing favor as the field of medi-
cine moves away from provider-centric models of care towards patient-centered 
care (Epstein and Street 2011), the idea being that compliance means doing what the 
provider says, whereas adherence carries a stronger connotation of agreement be-
tween patient and healthcare providers. However, both terms remain in current use.

Another term starting to be used in the literature is self-management (Glasgow 
2008; Lorig and Holman 2003; Modi et al. 2012). Glasgow (2008) suggested that 
“the term self-management is preferred over adherence or compliance to reflect the 
role of agency and self-determination involved in health-promoting or disease man-
agement behaviors.” Modi et al. (2012) argued that self-management is a broader 
term than adherence, encompassing adherence to health behaviors, contextual fac-
tors (individual, family, health care system, community influences) that impact the 
execution of those behaviors, and self-management processes such as decision-
making. In this model the term adherence attains greater specificity, allowing for 
more precise operationalization of the frequency of specific treatment behaviors.
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More recently, the term concordance has also been used, especially in the UK. 
Concordance typically implies a very active, shared decision-making process be-
tween patients, families, and their healthcare providers (Horne et al. 2005). As not-
ed by Santer et al. (2014), this sort of shared decision-making is more aspirational 
than actual in common practice. In fact, taking such an active role is difficult for 
families as well as providers (Adams et al. 2004), and we currently have a very lim-
ited understanding of how to best make this sort of shared decision-making work.

Scope of the Problem of Nonadherence

Problematic Adherence is the Primary Cause of Treatment Failure Unfortu-
nately, poor adherence is quite common among children and (especially) adoles-
cents. It is estimated that approximately 20–30 % of medication prescriptions are 
never filled (Viswanathan et al. 2012), and 50–55 % of pediatric patients do not 
consistently adhere to medical regimens for chronic conditions (Rapoff 2010). This 
figure does not mean that 50 % of children are nonadherent, but that 50 % of treat-
ments are not completed as prescribed. Thus, the scope of problematic adherence 
is likely even greater, in terms of the number of people involved. For example, one 
large study of diabetes centers in Europe found that over 90 % of youth reported 
intentionally omitting insulin at least once per month. While this may sound rela-
tively minor, missing insulin can cause a diabetic child to experience diabetic keto-
acidosis (DKA), a life-threatening metabolic crisis that can cause coma, permanent 
brain damage, and death. Nonadherence to insulin is the primary cause of DKA in 
children with established diabetes (Wolfsdorf et al. 2009). Similarly, incomplete 
adherence to immunosuppressive drugs is known to be the primary cause of heart, 
kidney, and liver transplant failures in adolescents (Dobbels et al. 2010; Oliva et al. 
2013; Shemesh 2004), and it is a leading cause of treatment failure in children 
infected with human immunodeficiency virus (HIV) (Simoni et al. 2007).

Suboptimal adherence has other costs as well. Recent estimates suggest that non-
adherence results in monetary losses of hundreds of billion dollars annually in the 
U.S. alone (Viswanathan et al. 2012). The financial impact is especially trenchant 
in an era when healthcare costs are soaring and society is struggling to continue to 
afford first-class care. Much of this cost derives from expensive emergency room 
visits and hospital admissions (Laffel et al. 1998; Maldonado et al. 2003; Svoren 
et al. 2003) that result from avoidable exacerbations of illness, which place ad-
ditional strain on an already over-taxed healthcare system. Nonadherence can also 
complicate clinical decision-making, resulting in unnecessary changes in medica-
tion or dosage (DiMatteo 2004), and research into the efficacy of medications can 
be affected by variability in participants’ adherence to the study drug or other inter-
vention (Rapoff 2010).

The focus of this book is on pediatric adherence in the United States. However, it 
should be acknowledged that poor treatment adherence for chronic diseases is actu-
ally “a worldwide problem of striking magnitude” according to the World Health Or-
ganization (Sabate 2003). Adherence rates are even lower in developing countries,  
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where the disease burden is even higher, and healthcare systems are even more 
pressed to provide basic services.

Adherence is Not An All-or-none Phenomenon In trying to understand adher-
ence (and nonadherence), it is important to recognize that adherence is not an all-
or-none, either-or phenomenon. It is probably true that all people are “nonadherent” 
at some point in time, to a greater or lesser degree. The reader can probably think 
of times when he or she did not finish a course of antibiotics, or skipped flossing 
after a meal, or deviated from a diet. The daily management requirements faced by 
individuals with chronic illness only make nonadherence more likely, by creating 
more opportunities to not complete some management task.

Adherence can vary by behavior (a patient does X but not Y), frequency (a pa-
tient completes only X % of treatment), and time. Children may adhere consistently 
to one part of their healthcare regimen while completing a second management be-
havior intermittently and fully neglecting a third. A child with type 1 diabetes might 
never miss an insulin dose, but only check blood glucose levels once or twice a day; 
or she might take long-acting insulin regularly but avoid taking her short-acting 
insulin; or she might take all insulin and check blood sugars regularly but “gues-
timate” how many carbs she has eaten rather than complete a full calculation. In 
fact, it has generally been found that adherence to one management behavior does 
not necessarily predict adherence to others. Comparing across behaviors, adherence 
to medication is generally highest, with lifestyle changes (i.e., changes in diet and 
exercise) being most problematic (Rapoff 2010).

Adherence behaviors also vary over time. Adherence after diagnosis is typically 
high, declining to some degree over time as management fatigue sets in. It is not un-
common for a youth with excellent illness management to “burn out” and suddenly 
show a significant drop-off in self-care. Youth have also been know to take brief 
“drug holidays” (for example, when going on an overnight with friends), which 
can result in symptom exacerbations and worse. The end of the school year also 
entails some risk of a decline in adherence, as the structure and schedule of school 
(and availability of a school nurse) give way to the vagaries of summer. It is also 
clear that adherence changes during certain developmental periods, adolescence in 
particular (see Chap. 6). It is not always easy to predict who might show a change 
in adherence behavior over time, although identifying risk factors for a decline in 
adherence is an active area of research (Schwartz et al. 2013; see Chap. 12).

Recognizing that adherence varies by behavior and over time leads to the real-
ization that there really is no such thing as “a nonadherent patient.” Nonadherence 
is not a quality of a person, but the outcome of a specific behavior at a particular 
point in time, in interaction with multiple contextual factors (Modi et al. 2012). 
Healthcare providers often suggest that some patients are more “difficult” than oth-
ers, and while there may be some subjective truth in this, the factors that contribute 
to this difficulty are complex and often result from interactions between the patient, 
his family, his healthcare providers, and/or the healthcare system—which is a core 
theme of this book. In other words, so-called difficult patients may only be difficult 
under certain circumstances.
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Focusing on specific adherence behaviors rather than on a presumed characteris-
tic of a patient also has pragmatic benefits—adherence behaviors are concrete, mea-
surable, and amenable to change (La Greca and Bearman 2001). Moreover, clinical 
experience suggests that patients are much more likely to be receptive to (and suc-
cessful at) working on changing a specific behavior or behaviors than working on 
changing “who they are.”

Perhaps it is time to give “adherence” a rest and instead focus on the “treatment-related 
behaviors” we try to promote in children and families. One benefit of shifting our thinking 
and conceptualization is that it might also reduce the negative and paternalistic connota-
tions associated with “adherence.” (La Greca and Bearman 2001)

Viewing illness management from the standpoint of specific adherence behaviors 
also helps resolve a longstanding conundrum: how to operationalize nonadherence. 
Is a patient who takes less than 80 % of his medication nonadherent, as conven-
tion would have it (Rapoff 2010)? What about the patient who takes 90 % of her 
medication but only follows dietary restrictions half the time? Obviously, “optimal” 
rates will have to be defined by illness (e.g., higher adherence for HIV treatments; 
Chesney 2003), adherence behavior (e.g., a diabetes patient missing glucose checks 
versus missing insulin doses), and in the clinical realm, for each individual patient. 
Adams et al. (2004) suggest using an adherence index by dividing the amount of 
medication taken by the amount prescribed.

A huge advantage of this sort of calculation is that it adds needed precision both 
to clinical care and to research (Modi et al. 2012). It also moves families and phy-
sicians away from subjective judgments of “good” and “bad” adherence (Wolpert 
and Anderson 2001), and allows them to set small, attainable goals (for example, 
increasing glucose checks from 1x/day to 2x/day) that can then be built on. As noted 
by Wolpert and Anderson, “goals that are too ambitious and overlook the realities of 
the patient’s life can be a set up for failure,” whereas setting attainable goals, “even 
if they are far from ideal, will foster a sense of success, competence, and engage-
ment that can drive greater improvements as the goals are further advanced.”

The observations above raise the difficult question of measurement of adher-
ence. For example, should a practitioner rely on parent report or child self-report of 
adherence, neither of which is very reliable? More objective assessments (e.g., pill 
counters, prescription refill rates) are more reliable but also costly and probably not 
feasible for regular use in clinical contexts. Perhaps a good compromise is for cli-
nicians to use standardized rating scales, a number of which have well established 
reliability and validity and are easy to use (see Quittner et al. 2008 for review). 
While these measures are valuable, practitioners should be cautious about using 
combined measures that provide an overall index of adherence. Consider again the 
finding that 90 % of youth with type 1 diabetes disclosed intentional insulin omis-
sion; presumably a significant proportion of those youth would score below cut-off 
for nonadherence on an overall measure of nonadherence, so that the risky behavior 
(omitting insulin) would be missed. It might be important for providers to use a 
general (screening) assessment of adherence for all patients, as well as following 
up about more specific management behaviors (Modi et al. 2012) for those patients 
having difficulty with illness control.
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Given the above, we question the clinical and empirical value of the term “non-
adherence.” In almost all cases, patients are not “not adherent,” they are almost 
always partially adherent, with differing rates of adherence to different behaviors at 
different times. Reframing the problem of nonadherence as one of difficulty main-
taining consistent adherence to certain, specific behaviors is not only more accurate 
but it also avoids the negative connotations of “not” doing something, which im-
plies a refusal to engage in the behavior. In our experience, referring to a patient as 
nonadherent is all too often associated with seeing the patient as difficult, as not do-
ing what she is told—which is exactly what the field of medicine has tried to avoid 
by more or less abandoning the term noncompliance, which was seen (correctly) as 
too provider-oriented and authoritarian, and not patient-centered and collaborative. 
When we use the term nonadherence in this book, it will be used in the very specific 
sense of not engaging in the behavior in question—what has in other work been 
termed intentional nonadherence (Adams et al. 2004).

Intentional and Unintentional Adherence Unintentional (or inadvertent) nonad-
herence reflects factors typically out of the patient’s control, such as lack of insur-
ance coverage for prescribed care, or forgetting to take medicine. Forgetting is often 
the most common reason given by patients for missing treatments (Anderson 2012; 
Buchanan et al. 2012; Penza-Clyve et al. 2004) although it is possible that forget-
ting may simply be the most socially acceptable response (Adams et al. 2004). 
Unintentional nonadherence may be more likely among families with lower SES 
(Wroe 2002), probably because resource limitations complicate the organizational 
demands of illness management.

In contrast, intentional (or volitional) nonadherence refers to the fact that adher-
ence behaviors reflect choices made by the patient or parent (Adams et al. 2004; 
Wroe 2002). Patients may decide to omit or reduce the frequency of an adherence 
behavior or change dose to manage side-effects, or because of perceived detriments 
that outweigh benefits (e.g., deciding against stimulant medication for ADHD due 
to parent fears of addiction; Charach et al. 2014), or to avoid stigma (e.g., a youth 
with diabetes who refuses to check blood glucose or take insulin in front of friends). 
As Adams et al. (2004) note, “little is known about the fundamental process of 
decision-making as it pertains to volitional nonadherence,” although in Chap. 6 we 
provide some speculations based on recent research on adolescent decision-making.

Adams et al. (2004) make the important point that many interventions focus 
on inadvertent or unintentional nonadherence (e.g., use of reminders and cues), an 
approach that is not likely to be successful for nonadherence that is volitional. Un-
derstanding the type of nonadherent behavior is crucial to being able to intervene 
effectively. They also note that intentional and unintentional behaviors lie on a con-
tinuum. This is an important point. For example, in adults, there is evidence that 
“unintentional” nonadherence is predicted by patients’ health beliefs (Gadkari and 
McHorney 2012), suggesting it may not be purely accidental.

Perhaps a better way to understand nonadherence that is neither intentional nor 
accidental is through the concept of behavioral willingness (Gibbons and Gerrard 
1997), which has been defined as “an openness to risk opportunity—what an indi-
vidual would be willing to do under some circumstances” (Gibbons 2008). In this 
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formulation, most risk behavior is a predisposed “reaction to social circumstances” 
rather than intentional, although one might argue that there is an intent, it is just 
arrived at on the spur-of-the-moment, reflecting a quick decision rather than being 
the result of a more deliberative process. In this context, nonadherence would be 
conceptualized as a behavior that results from a last minute decision—for example, 
a diabetic adolescent who runs out with friends and decides against running back 
in for his glucometer. These sorts of decisions have been called “nonintentional but 
volitional” risk behaviors (Gerrard et al. 2008), and we would argue that they fall 
somewhere between intentional and unintentional behaviors, as they reflect true 
decisions that are unplanned.

Is Nonadherence Intractable? The huge scope of the problem of nonadherence 
is not news. Over 10 years ago, the World Health Organization put out a compre-
hensive report on the phenomenon of nonadherence worldwide, calling poor treat-
ment adherence “a worldwide problem of striking magnitude” (Sabate 2003). More 
recently, the Agency for Healthcare Research and Quality published a similar report 
of findings, with similar results and similar conclusions (Viswanathan et al. 2012). 
Tellingly, there has been no change in the estimated prevalence of nonadherence 
over the years, which seems to be stuck at about 50 %, a figure that dates at least to 
1979 (Haynes et al. 1979) and continues to be cited with regularity (see Rapoff 2010 
for a recent review of prevalence estimates across different pediatric conditions). 
Brown and Bussel (2011) go so far as to suggest that the problem of poor adherence 
goes all the way back to the time of Hippocrates, over 2000 years ago! Moreover, 
the 50 % rule-of-thumb is applicable both to adults as well as children, a continuity 
with serious implications for pediatric adherence, especially in adolescence when 
youth are typically given primary responsibility for managing their illness. For if 
adults struggle so much with adherence, how can we expect children to do better?

The good news is there are effective psychosocial interventions for promoting 
and improving adherence (Chap. 4). In general, the most effective interventions are 
behavioral, or include a behavioral component, and are implemented or developed/
supervised by psychologists. Effect sizes are relatively modest but often clinically 
significant. For example, a meta-analysis of adherence interventions for children 
and youth with type 1 diabetes (Winkley et al. 2006) reported a mean effect size 
of psychological intervention on glycemic control of − 0.035, which they explain 
translates into a pooled reduction in hemoglobin A1c of 0.5 %. While this might not 
sound like a lot, a reduction of this magnitude lowers relative risk for microvascular 
complications by about 15 %, heart attack by 5–10 %, and diabetes-related death 
by about 10 %. Effect sizes for pulmonary function in asthma were even larger 
( d = 1.01; Graves et al. 2010). Moreover, small effects can result in substantial im-
provements in health when spread across a population. Why, then, has there been no 
evident change in overall prevalence of nonadherence?

One reason, which we return to in Chap. 12, is that adherence problems are often 
identified too late, after they have become set patterns that are difficult to change. A 
second factor is the multi-dimensional nature of adherence—without an integrated, 
multi-level approach to intervention, important factors that contribute to nonad-
herence are likely to be missed (Chap. 13). There are also systemic reasons why 
nonadherence remains such a resistant problem, as we discuss in the next section.
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The Current Healthcare System is Not Set Up to Promote 
Adherence to Chronic Illness Care

Despite the huge and growing burden of chronic disease, which is estimated to 
account for 75 % of all primary care visits (http://medicaleconomics.modern-
medicine.com/medical-economics/news/chronic-disease-growing-challenge-
pcps?page=full), the current healthcare system is not set up to promote adherence to 
chronic illness care. The most important systems-related factors currently limiting 
provision of chronic illness care appear to be:

• Lack of time during routine follow-up healthcare visits to address adherence and 
related issues like psychosocial adjustment

• Lack of physician training in assessment of adherence and health promotion 
strategies

• Limited dissemination of empirically-supported interventions for adherence dif-
ficulties

• Limited availability (or utilization) of behavioral health specialists with exper-
tise in adherence

• Lack of reimbursement for preventive services and adherence interventions
• Lack of an integrated approach to promoting adherence and managing nonad-

herence

Lack of Time Most medical professionals simply have too little time to complete 
assessment of adherence and psychosocial risk in children with chronic illness. A 
survey of over 2000 parents found that nearly 80 % reported spending less than 
20 min with their healthcare provider during well child visits, and a third (33.6 %) 
reported spending less than 10 min. Not surprisingly, longer visits were associ-
ated with significantly more psychosocial risk assessment and family-centered care 
(Halfon et al. 2011). Halfon et al. concluded that current visit times are often insuf-
ficient to meet American Academy of Pediatrics guidelines for provision of preven-
tive (well) healthcare.

Managing a child’s chronic illness in this context can be even more challenging 
(Drotar et al. 2010). Studies of adults indicate that even basic aspects of chronic 
disease care are often neglected. For example, a study of adults with type 2 diabetes 
found that medical residents spent an average of only 5 min discussing diabetes 
with these patients, which was too little time to address hemoglobin A1c levels in 
the majority (60 %) of cases; and only 15 % of patients in poor glycemic control had 
their regimens adjusted (Barnes et al. 2004).

Lack of Training Unfortunately, many healthcare professionals receive little train-
ing in chronic illness management and in other facets of care that have been shown 
to promote treatment adherence. One recent survey of pediatric residency program 
directors in adolescent medicine (Fox et al. 2010) found that only about 4 in 10 
programs reported good coverage of chronic illness management in either formal 
education or clinical training.

http://medicaleconomics.modernmedicine.com/medical-economics/news/chronic-disease-growing-challenge-pcps?page=full
http://medicaleconomics.modernmedicine.com/medical-economics/news/chronic-disease-growing-challenge-pcps?page=full
http://medicaleconomics.modernmedicine.com/medical-economics/news/chronic-disease-growing-challenge-pcps?page=full
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The same study (Fox et al. 2010) also found minimal coverage of behavioral 
health, noting that “in most programs, numerous adolescent health topics, partic-
ularly those related to mental and behavioral health, are covered only somewhat 
or not covered at all” (p. 170). Primary care providers also report having limited 
knowledge of behavioral health and express concern that they do not have the train-
ing to allow them to manage psychosocial concerns in their patient (Varni et al. 
2005).

Many medical schools now incorporate training in physician-patient communi-
cation skills in recognition of research demonstrating that effective provider com-
munication results in significantly improved patient adherence (Zolnierek and Di-
Matteo 2009). This is an important development. One concern, however, is that this 
training tends to occur during the first 2 years of medical school, despite the fact 
that most patient contact occurs thereafter, potentially limiting its impact on actual 
provider behavior (Levinson et al. 2010). There are some training program for prac-
ticing physicians, but these remain relatively limited in scope to date.

Finally, many healthcare providers do not recognize adherence difficulties in 
their patients (Brown and Bussell 2011), at least not until the problem has become 
so big as to be impossible to miss. Utilization of the many evidence-based assess-
ment tools (Quittner et al. 2008) by pediatricians and primary care physicians is 
quite limited. Screening for nonadherence and potentially contributory psychoso-
cial problems is discussed in Chap. 12.

Moreover, when adherence problems are uncovered, many providers will as-
sume that the patient or family lacks the knowledge or understanding for effective 
disease management, and so will focus on providing additional education. Unfor-
tunately, educational approaches by themselves have very little effect on nonadher-
ence (Chap. 4), with meta-analyses showing overall effect sizes for educational 
interventions in the small-to-negligible range (Graves et al. 2010; Kahana et al. 
2008). As mentioned above, behavioral health training for medical providers is 
quite limited, so adherence problems are often not recognized as the behavioral 
issue that they almost always are. At the same time, many providers report being 
uncomfortable with asking about patients’ behavioral and psychological function-
ing, or they lack the time to do so (Detmar et al. 2001; Levinson and Roter 1995; 
Maguire et al. 1996).

Limited Dissemination and Availability of Behavioral Health Services As we 
discuss in Chap. 4, we now have very effective interventions for treating nonadher-
ence (Kahana et al. 2008) that also result in demonstrated improvements in chil-
dren’s health (Graves et al. 2010). These interventions have been developed by, 
and designed for, psychologists and other professionals with expertise in behavioral 
health. However, a number of barriers currently limit the dissemination of evidence-
based interventions for pediatric nonadherence.

It is often noted that behavioral health services—i.e., the services of health psy-
chologists and similarly trained professionals—are limited (e.g., Kazak 2006). This 
may be true in rural areas, but most major medical centers have some availability 
of behavioral health services. In some respects this lack may be more apparent than 
real. Many primary care providers say that they simply do not know where to refer 
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pediatric patients with mental health concerns (Varni et al. 2005). Current move-
ments to include mental and behavioral health professionals in primary care under 
the umbrella of the family-centered medical home (Medical Home Initiatives for 
Children With Special Needs Project Advisory Committee, and American Academy 
of Pediatrics 2002) may go a long way toward alleviating this problem of access.

It also appears that there is a limited awareness of the role psychologists can play 
in adherence promotion. Indeed, one prominent researcher has noted

A caveat is that nonadherence per se is not considered a psychiatric disorder. Mental health 
providers are best equipped to handle mental health disorders (which are sometimes related 
to nonadherence) but do not necessarily have expertise in handling nonadherence per se. 
(Shemesh et al 2010)

As we discuss in a subsequent chapter, psychologists’ expertise in behavior and 
behavior change is of critical importance to managing complex and difficult cases 
of nonadherence. We will also make the case for an expanded role in risk screening 
and prevention.

There are other barriers to accessing psychological services that in turn severe-
ly limit the availability of effective, evidence-based interventions for the patients 
who need them. One important barrier is the stigma (or perceived stigma) of seeing 
a psychologist (Schwartz et al. 2011). When referred to a pediatric psychologist, 
many families will say something like, “I’m not crazy” and refuse care. Helping 
families understand that most behavioral health psychological interventions are 
specifically focused on adherence and other health-related behaviors can make the 
difference in whether families follow-up for recommended care.

Lack of Reimbursement Reimbursement for behavioral and psychological ser-
vices focused on adherence does remain an issue. Health and Behavior CPT codes 
have been written precisely to allow psychologists to provide and get reimbursed 
for behavioral health services, such as interventions to promote adherence (Noll 
and Fischer 2004), although these codes have not been implemented by Medicare/
Medicaid in every state, limiting their availability. (We cannot bill for H&B codes 
in our own state, Texas.)

Lack of an Integrated Approach Efforts at improving adherence have further been 
limited by a tendency for interventions to focus on a single barrier or contributing 
factor to nonadherence to the exclusion of others. As we discuss in the next section, 
many different factors can contribute to suboptimal adherence. Multisystemic inter-
ventions (see Chap. 4) are a promising step toward a more encompassing approach.

Nonadherence is a Multi-Factorial Problem

Adherence is a multidimensional phenomenon determined by the interplay of five sets of fac-
tors, here termed “dimensions”, of which patient-related factors are just one determinant….
The common belief that patients are solely responsible for taking their treatment is mislead-
ing and most often reflects a misunderstanding of how other factors affect people’s behavior 
and capacity to adhere to their treatment.—Sabate 2003
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Many factors play into adherence success or failure. The World Health Organization 
proposed a five-factor model of adherence comprised of (1) social and economic 
factors, (2) healthcare team and health system factors, (3) condition-related factors, 
(4) therapy (or treatment)-related factors, and (5) patient-related factors (Fig. 1.1). 
The five-factor model was developed to characterize adherence in adults; as a result 
it omits a critical dimension of pediatric adherence, namely parenting.

De Civita and Dobkin’s (2004) triadic partnership model better captures this as-
pect of pediatric adherence. This model conceives of adherence as resulting from 
transactions between the child, the caregiver(s), and the medical team, that are in turn 
influenced by development and contextual characteristics and by changes in disease 
course. A simplified depiction of the model is presented in Fig. 1.2. We will return to 
this conceptualization at the end of this book. For now, though, we wish to stress that 
this model will guide much of how we present our “snapshot from the field” of pedi-
atric adherence. We will focus on transactions between the child, parents, and health-
care providers when discussing barriers and facilitators of adherence (Chap. 3), effec-
tive interventions (Chap. 4), developmental effects (e.g., adherence in adolescence; 
Chaps. 5 and 6), and vulnerable populations and health disparities (Chaps. 8 and 9).

In our view, the triadic partnership can be conceived of as a distinct microsystem 
within Bronfenbrenner’s (1979) ecological systems theory that interacts with other mi-
crosystems (e.g., the healthcare system, school) within the broader society and culture.

Larger Societal Issues also Affect Adherence

Finally, it is important to recognize the disproportionate burden and impact of 
chronic illness on minorities and impoverished families. Children from poor and 
minority families are much more likely to have a chronic illness such as asthma 
or type 2 diabetes, are less likely to have the resources and access to quality care 

Fig. 1.1  WHO five dimen-
sions of adherence. (Sabate 
2003)
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necessary to manage the illness effectively, and tend to have substantially worse 
adherence and illness control (Adler et al. 1994). It is quite possible that some of 
the lack of progress in reducing rates of nonadherence reflects these larger societal 
issues of poverty and racial/ethnic disenfranchisement. These are complex issues 
that are discussed in detail in Chaps. 8 and 9, but we do wish to suggest here that 
we do believe there may be feasible ways to promote better adherence even in these 
most vulnerable populations.

Summary

The complexities surrounding adherence and nonadherence can make the problem 
feel unwieldy. Of course, things become more manageable when viewed from the 
perspective of helping the individual patient struggling with adherence, for whom 
there are effective interventions. Even so, nonadherence can be a very frustrating 
problem for healthcare professionals.

One challenge is that the multi-factorial nature of nonadherence makes it some-
thing like the hydra of Greek myth—once you cut off one head, two more spring 
up in its place. A potential solution to this dilemma is to develop systems-wide 
approaches that can address multiple aspects of adherence. For example, to help a 
teenager severely struggling with adherence to his diabetes regimen may require: 
working with his endocrinologist to improve communication and reduce “shame 

Fig. 1.2  The triadic partnership model. After De Civita and Dobkin (2004)
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and blame” tactics that make the youth very reticent to attend clinic appointments 
(Wolpert and Anderson 2001); providing family therapy focused on reducing par-
ent-child conflict over diabetes management; using electronic reminders over his 
cell phone as a non-intrusive way to prompt blood glucose checks; and helping the 
family reinstate their insurance so they can afford his insulin.

A second major challenge is that adherence problems lie on a continuum from 
small to large—yet even small problems can have big effects at the population level. 
The interventions reviewed in Chap. 4 have been designed to be implemented pri-
marily by health psychologists, and other providers with behavioral health training 
such as clinical social workers. These interventions are mostly geared toward pa-
tients with more intractable adherence problems or comorbid psychosocial difficul-
ties—i.e., the patients with the highest level of risk and need, who often require the 
most care and resources from their healthcare providers (Anderson 2012).

However, the bulk of patients who have some difficulty with regimen adher-
ence may not need to see a psychologist, but might instead see sufficient benefit if 
their primary medical providers were better able to assess and promote adherence. 
Indeed, most of the calls for improving adherence focus primarily on the role of 
medical providers. It is actually an open empirical question whether the problem 
of nonadherence can be effectively addressed without more wide-scale use of spe-
cialty care provided by health psychologists, an issue that will be taken up again in 
Chap. 11. For now, though, it is clear that in most cases promoting adherence falls 
to patients’ medical providers. Unfortunately, the realities of contemporary health-
care make it quite challenging for clinicians to address adherence issues in routine 
follow-up care, although this may change as the current healthcare system continues 
to evolve (Kocher et al. 2010; Koh and Sebelius 2010).

To address these two main issues—the multifactorial nature of nonadherence 
and its dimensional nature—we provide at the end of this book a comprehensive 
model for risk assessment, triage, and referral of patients struggling with adher-
ence or at risk for nonadherence; and link this system to a tiered intervention model 
based on a preventive health model developed for pediatric patients (Kazak 2006).
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Chapter 2
Conceptualizing Adherence

Abstract In this chapter we review theoretical constructs that have proved cru-
cial to our thinking and approach to pediatric adherence. This is not meant to be 
a comprehensive review of current theories, but a selective examination of some 
key points. Constructs familiar from the adult literature are considered from the 
perspective of family-centered care, which entails recognition of the different roles 
the family plays in helping manage a child’s chronic illness. In later chapters these 
key concepts will further inform discussion of the roles of parents and healthcare 
providers in fostering children’s adherence and eventual attainment of autonomous 
and independent self-care skills.

Theories are explanatory systems that provide a way to bring together diverse as-
pects of a subject in a way that can help foster understanding of the big picture. They 
“organize experience, generate inferences, guide learning, and influence behavior 
and social interactions” (Gelman and Legare 2011). Many parents (and clinicians) 
are influenced by “folk theories” of why people do or do not adhere to their medical 
regimen—unexamined and untested beliefs that arise from the culture and personal 
experience. Theories based in science provide a corrective view to these beliefs, 
ground an understanding of why people struggle with adherence, and suggest or 
open ways to help improve adherence and illness management more generally.

One challenge of applying theoretical models of adherence to children is that 
all of the main models have been developed with adults in mind. Rapoff (2010) 
therefore cautioned against extrapolating conclusions about children’s adherence 
from adult-based models. In contrast to adults, who manage an estimated 95–99 % 
of their own chronic illness care themselves (Funnell 2000), children do not manage 
illness independently. Pediatric illness management is complicated by the fact that 
multiple players are involved, by developmental changes that can make adherence 
a moving target, and by interactions between development and parenting, which has 
to be adapted accordingly. In addition, complexities arise in the interaction between 
the family and their healthcare providers. For example, in working with a teen and 
her parents, it can be difficult to know who the provider should speak with about 
which health-related issues.

When children are younger, parents have sole responsibility for illness manage-
ment, but as the child gets older, management responsibility shifts increasingly to 
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the child. Pediatric adherence can therefore be seen as involving a transaction be-
tween parent and child, in which child behavior and parenting practices influence 
each other reciprocally (Sameroff 2009). The ways in which parents and their chil-
dren interact has a tremendous impact on whether and how well the child’s illness 
is managed.

The transactional nature of pediatric adherence is one of the main complications 
in trying to extrapolate from adult models and concepts of adherence. Adult models 
of health behavior and adherence highlight concepts such as beliefs, goals, inten-
tions, and motivation as important drivers of adherence behavior, yet when applied 
to pediatrics, the question repeatedly arises of whose beliefs, goals, etc. should be 
the focus of consideration—the child’s or the parent’s (Schwartz and Drotar 2006)? 
Or consider the model of patient-centered care, which has become one of the cor-
nerstones of modern illness management, within which “patients are known as per-
sons in context of their own social worlds, listened to, informed, respected, and 
involved in their care—and their wishes are honored (but not mindlessly enacted) 
during their health care journey” (Epstein and Street 2011). How can a provider be 
patient-centered in this sense with a 4-year old, or even a 10- or 12-year old child? 
Whose wishes are to be honored?

The solution is that, in pediatrics, it is not enough to be patient-centered; instead, 
care must be family-centered. This means taking both child and parent perspectives 
into account. But what should be done when parent and child perspectives diverge, 
when the parent wants one thing and the child another? How are parent-child dif-
ferences in beliefs, goals, and values to be navigated and negotiated? Obviously de-
velopment plays a role. Early in development, the parent perspective dominates, but 
over time the child perspective becomes increasingly important, eventually eclips-
ing the parent at the time of transition into adulthood. Even so, this leaves open a 
long stretch of developmental time—let’s call it adolescence—when there can be 
as much conflict as cooperation, and goals may clash (Schwartz and Drotar 2006). 
What should be done when parent and child perspectives diverge, when the parent 
wants one thing and the child another?

In the sections that follow, we selectively review conceptual models of important 
factors that underlie adherence. Sections are organized to roughly follow the pro-
cess of adaptation individuals often go through from disease diagnosis to initiation 
of health-related behaviors (Fig. 2.1). We first review stress/and coping models that 
describe how individuals adapt to a new disease. We then discuss the importance of 
disease- and treatment-related knowledge as a necessary foundation for illness man-
agement, and the ways in which health beliefs of both patient and parent affect their 
understanding and utilization of their knowledge. Health beliefs in turn influence 
the goals individuals set for themselves, which serve as action plans for subsequent 
adherence behaviors. Self-regulation models describe the capabilities that underlie 
goal-striving—namely, the individual’s ability to exert self-control such that future 
goals can be attained. These factors in turn help determine a person’s underlying 
motivation for engaging in adherence behaviors that may have no immediate ben-
efits but are critical for long-term health.
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Stress and Coping Models of Illness Adaptation

When a child is first diagnosed with a chronic illness, it is often a shock to the 
family; and in many cases diagnosis is experienced as traumatic, especially if the 
caregiver or child fears the child may die or be seriously harmed. High rates of 
post-traumatic stress symptoms have been reported in parents of children diagnosed 
with cancer (Kazak et al. 1998) and type 1 diabetes (Cline et al. 2011; Landolt et al. 
2002). Less severely, about one in three children develop a diagnosable adjustment 
disorder at diagnosis (Cameron et al. 2007).

For most children with a chronic illness and their families, the shock dissipates 
but a sense of chronic stress remains. As we noted in the Introduction, many ill-
nesses require complex and intrusive daily management; others, such as asthma and 
sickle cell disease, have recurrent (and sometimes unpredictable) symptom flares; 
and still others (e.g., cystic fibrosis) result in substantial functional limitations and 
disability.

The recognition that a chronic illness becomes a chronic stressor to which the 
child and family adapt is at the core of stress and coping models of illness adjust-
ment (e.g., Thompson and Gustafson 1996; Wallander and Varni 1998). Also impor-
tant is the idea that the condition requires “continual readjustment” and “repeatedly 
interfere[s] with the adequate performance of ordinary role-related activities” (Wal-
lander and Varni 1998). Adjustment requires the child and family to manage emo-
tional responses, consider social implications, and martial resources both within and 
outside the family for managing the disease and maintaining (or returning) to “life 
as normal” as far as possible. It also requires children and families to “change and 
reprioritize … goals in order to incorporate new goals related to [illness] manage-
ment” (Schwartz and Drotar 2006).

Fig. 2.1  Hypothetical model 
of the process of adapta-
tion, from initial coping to 
adherence

 



24 2 Conceptualizing Adherence

Children and their families draw on their resources to cope with illness. In Wal-
lander and Varni’s (1998) model, these so-called resilience factors include a per-
son’s competence and skills, family environment, social support, practical resourc-
es, and “stress-processing factors such as cognitive appraisal and coping strategies.” 
At the same time, pre-existing or co-existing risk factors interfere with or compli-
cate children’s and families’ abilities to cope and manage the illness. Important risk 
factors include disease-related disability, reduced ability to complete activities of 
daily living, and psychosocial stressors (Wallander and Varni 1998). An important 
contribution of stress and coping models has been to identify modifiable risk factors 
that can be targeted for intervention.

More recent models of coping with chronic illness have focused on the dimen-
sion of control (Compas et al. 2012). Primary control (or active coping) refers to 
efforts to change the source of stress or one’s reactions to it, whereas secondary 
control refers to efforts to accommodate to the stressor. Disengagement or passive 
coping refers to avoidance or lack of any coping attempts (Rudolph et al. 1995). Not 
surprisingly, disengagement or avoidance coping has been associated with poorer 
adherence (e.g., Reid et al. 1994).

In a recent review, Compas et al. (2012) noted that secondary coping has the 
strongest support in terms of child adjustment to illness, and they suggested that the 
uncontrollable nature of many illnesses requires adaptation rather than active at-
tempts to control the disease. This finding is consistent with the burnout often seen 
among children and youth who attempt to maintain tight illness control and sheds 
some light on why children and youth with better adherence sometimes have worse 
psychosocial adjustment. It may also shed light on a point made over a decade ago 
by La Greca and Bearman (2001): “What may appear to be ‘nonadherence’ to a 
health care professional may actually be the family’s way of adapting the regimen 
to accommodate the child’s quality of life.” In other words, poor adherence when 
an illness is especially difficult to control may sometimes be the most effective cop-
ing strategy, at least in terms of maximizing immediate quality of life. The fact that 
adherence and quality of life are often at odds may be the most challenging aspect 
of maintaining good illness control. As noted by Schwartz and Drotar (2006) in dis-
cussing a hypothetical youth with diabetes, “if prioritizing and working towards her 
health-related goals compromises her ability to pursue and achieve other personally 
salient goals, then she may feel that her [chronic health condition] is affecting her 
quality of life and adaptation.”

Illness and Treatment Knowledge and Health Literacy

Managing a chronic illness requires a new set of knowledge and skills to carry out 
health behaviors correctly and consistently. As noted by many authors (e.g., Adams 
et al. 2004; Hood et al. 2009), medical regimens have become increasingly com-
plex, and often stretch the abilities of patients and their families. After diagnosis, 
physicians and other healthcare providers focus on patient and family education, 
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although there is some question of whether enough time is spent for families to truly 
learn and understand the condition and its treatment for many illnesses (Turner et al. 
2009), especially as diagnosis is often a time of such high stress, which can limit 
parents’ ability to actively engage in learning.

Health literacy has been defined as “the degree to which individuals have the 
capacity to obtain, process, and understand basic health information and servic-
es needed to make appropriate health decisions” (US Department of Health and 
Human Services 2000). Recent reviews of health literacy in the pediatric domain 
(Abrams et al. 2009; DeWalt and Hink 2009; Yin et al. 2009) suggest the following 
main points:

1. Health literacy involves a complex set of skills that include reading, math 
(numeracy), multimedia, problem-solving and interpretive skills.

2. Health literacy is closely associated with general literacy, and with socioeco-
nomic and cultural factors that are themselves related to literacy (see Chap. 8)

3. Health literacy “must be considered in terms of parents’ or caregivers’ health lit-
eracy as well as the children’s own health literacy (which is evolving as children 
grow, learn, and develop)” (Abrams et al. 2009; emphasis added)

4. Low parent health literacy is associated with worse child health outcomes, espe-
cially for younger children

5. Low health literacy among adolescents is associated with greater general risk-
taking behavior but there is no evidence of an association with worse adherence

6. Overall, low health literacy is associated with worse adherence, BUT
7. Interventions to improve health literacy have been shown to improve health 

knowledge but at best have weak and indirect effects on health behavior

Regarding the last point above, a recent meta-analysis of interventions for pediatric 
nonadherence reported negligible-to-small effect sizes for education-only interven-
tions ( d = 0.16, 95 % CI = 0.10–0.22; Kahana et al. 2008). Education is an impor-
tant component of interventions for adherence, however. A second meta-analysis 
(Graves et al. 2010) found that interventions that combined educational with be-
havioral approaches had more potent effects on health outcomes ( d = 0.74, 95 % 
CI = 0.55–0.94) than either type of approach alone ( d = 0.16, 95 % CI = 0.02–0.30). 
Moreover, Graves et. found that educational approaches resulted in better long-term 
health outcomes on follow-up. Taken together, these findings support the notion 
that education is necessary but not sufficient for adherence to medical recommenda-
tions (DeWalt and Hink 2009).

It is also important to recognize that knowledge is different from the ability to 
use that knowledge successfully. For example, caregivers in the National Coopera-
tive Inner-City Asthma Study demonstrated good knowledge of asthma (M = 84 % 
correct answers on an asthma information quiz), but when presented with hypo-
thetical problem situations most offered at least one solution that was “potentially 
dangerous or maladaptive” (Wade et al. 1997). Interventions that focus on teaching 
illness-specific problem-solving skills (e.g., Grey and Berry 2004) are likely to be 
more effective than interventions focused on increasing knowledge.



26 2 Conceptualizing Adherence

Many factors play into families’ understanding of disease and illness. Healthcare 
providers are used to taking for granted the empirical basis for most of what they 
do—clinical guidelines and best practice recommendations are based, to the degree 
possible, on the best available scientific evidence. Many laypeople do not think this 
way, however. It must be acknowledged that there is a lot of distrust of medicine 
and “Big Pharma.” For example, a recent Pew poll found that only one quarter 
of U.S. adults have a lot of confidence that new medicines have been carefully 
tested before being made available to the public, half had “some” confidence, while 
the last quarter had little to no confidence (http://www.pewforum.org/2013/08/06/
chapter-4-views-about-todays-medical-treatments-and-advances/). Many people 
use alternative therapies despite the lack of an empirical basis. A National Science 
Foundation survey from 2001 found that 88 % of respondents agreed that “there 
are some good ways of treating sickness that medical science does not recognize” 
(Science and Technology: Public Attitudes and Public Understanding; http://www.
nsf.gov/statistics/seind02/c7/c7s5.htm#c7s5l2a), and all indications are that use of 
alternative therapies has only increased since that time.

Health Beliefs

Adjustment and coping attempts and adherence all rely on the child and family’s 
beliefs about the illness, its controllability, treatment, and their own capabilities. 
According to Helman (1981) in a classic article:

Faced with an episode of ill-health, patients try to explain what has happened, 
why it has happened and decide what to do about it. The shaping of the illness and 
the behavior of the patient—and of those around him—will depend on the answers 
to six questions:

• What has happened?
• Why has it happened?
• Why to me?
• Why now?
• What would happen if nothing was done about it?
• What should I do about it or whom should I consult for further help?

How the questions are answered, and the behavior that follows, constitutes a ’folk 
model of illness’.

In other words, patients (and their families) will attempt to come to an under-
standing of what the illness is and what it means to them.

The Health Belief Model (HBM; e.g., Janz and Becker 1984) posits that people’s 
adherence will be influenced by their beliefs that the illness poses a true threat to 
their health, that the treatment is effective and its benefits outweigh its costs, and 
they are capable of doing what they need to do to manage the illness. The HBM 
has a substantial amount of empirical support in the adult literature and has been 

http://www.nsf.gov/statistics/seind02/c7/c7s5.htm#c7s5l2a
http://www.nsf.gov/statistics/seind02/c7/c7s5.htm#c7s5l2a
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one of the most influential theories of health-related behavior. But to the degree 
that pediatric adherence results from an interaction between the child and his/her 
caregivers, the question arises, whose health beliefs should be considered (La Greca 
and Mackey 2009)? This question is especially important as child and parent health 
beliefs are not always correlated (Charron-Prochownik et al. 1993).

Parent Beliefs Parent health beliefs have a significant impact on children’s ill-
ness management. Adherence tends to be poor when parents are concerned about 
medication safety or side-effects. One study of children with asthma and their par-
ents looked at the difference between parents’ perceived necessity of medication 
and their concerns about adverse effects or dependency (Kelly et al. 2007). Adher-
ence increased as the differential between perceived need and concern widened, 
and adherence was lowest when concerns exceeded perceived necessity. Minority 
parents were more likely to have concerns about medication, as were parents who 
reported using alternative therapies. An even more dramatic demonstration of the 
importance of parent beliefs can be seen in the recent recurrence of diseases such as 
measles (declared to be eradicated in the U.S. in 2000) due to caregivers’ erroneous 
beliefs about the safety of vaccines (Diekema 2012).

It should also be kept in mind that most children have multiple caregivers, not 
all of whom may agree about the meaning of the illness or importance of treat-
ment. For example, we often hear anecdotal reports of multigenerational families 
in which a grandparent undermines the parent’s attempts to manage a child’s illness 
by expressing doubt about the need for the prescribed treatment, or a preference for 
a more traditional alternative medicine approach.

Child/youth beliefs The relation between children’s health beliefs and adherence 
is much less clear. A systematic review of the relation between children and youth’s 
health beliefs and adherence (Haller et al. 2008) found conflicting results, with 
about half of studies showing an association and half showing no association. Meth-
odological differences may account for some the discrepancies, but as the authors 
note, “Unmeasured factors such as parents’ role in affecting adherence behaviors 
more than beliefs may potentially explain this difference.”

Indeed, few studies have examined both child and parent health beliefs and their 
relation to adherence within a single study. Bush and Iannotti (1990) adapted the 
health belief model for children (the Children’s Health Belief Model) and used the 
model to predict children’s (age 8–14 years) expected medicine use for common 
(acute) health problems. They first examined child health-belief predictors and then 
repeated the analysis entering caregiver variables, thus accounting for the effect 
of caregiver beliefs. Surprisingly, caregiver beliefs accounted only for a small (al-
though statistically significant) amount of additional variance, although it should be 
noted that the outcome was expected medication use, not actual use. (They could 
not measure actual use because they used a sample of children without chronic 
illness requiring regular medication management.) It seems plausible if not likely 
that parents’ beliefs would have a much stronger effect on whether medicines are 
actually taken or not.
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Studies of youth with type 1 diabetes have generally shown positive effects of 
youth health-beliefs on adherence (although see Urquhart et al. 2002). Skinner and 
colleagues have consistently found relations between perceived treatment effective-
ness and better diabetes self-care (diet, exercise, blood glucose monitoring, and 
insulin administration; Skinner and Hampson 1998; Skinner and Hampson 2001; 
Skinner et al. 2002). Perceived threat of diabetes has also been found to be associ-
ated with better adherence (Skinner et al. 2002), but possibly only when the costs 
of following the diabetes regimen are seen as low (Bond et al. 1992). Interestingly, 
Bond et al. found that metabolic control was worst when perceived threat and per-
ceived cost were both high, suggesting that perceived threat may be a risk factor 
for poor illness control when youth struggle with management tasks. Studies of 
youth with asthma have also generally shown positive effects of health-beliefs in 
the expected directions (Buston and Wood 2000; Rich et al. 2002; Zebracki and 
Drotar 2004).

Many of the studies examining health beliefs in children have methodological 
limitations (Haller et al. 2008), especially regarding differences in measurement of 
the relevant constructs (Rapoff 2010). A promising measure of youth health beliefs 
is the Beliefs About Medication Scale (BAMS; Riekert and Drotar 2002), a 59-
item scale that assesses a number of important constructs of the HBM: Perceived 
Threat (severity and susceptibility), Positive Outcome Expectancy (i.e., benefits), 
Negative Outcome Expectancy (i.e., barriers), and Intent. In the validation study 
of 133 adolescents with asthma, HIV, or inflammatory bowel disease, the BAMS 
accounted for 22 % of the variance in self-reported medication adherence. Three 
subscales were positively correlated with adherence and the fourth approached sig-
nificance. A shorter version of the scale has also been developed to assess caregiver 
beliefs (Naar-King et al. 2006) and presumably could be re-adapted for use with 
children.

Health beliefs, as measured by the constructs of the HBM, may not be good 
predictors of adherence or illness control for minorities, although few studies have 
examined this directly. Patino et al (Patino et al. 2005) found no relation between 
health beliefs and adherence or glycemic control in a sample of youth with a rela-
tively high proportion of minorities (Black and Hispanic youth). However, they did 
find that perceived susceptibility to diabetes was much higher and perceived sever-
ity of the illness was lower compared to the findings reported by Bond et al. (1992), 
suggesting that this sample saw themselves as more vulnerable but perceived the 
consequences of diabetes as less bad.

Overall, research findings indicate that both parent and youth health beliefs have 
an effect on children’s adherence. Studies are needed that examine the concordance 
between parent and child health-beliefs and their effect on illness management. In 
line with this, a recent study by Herge et al. (2012) found that higher concurrent 
youth and parent self-efficacy for diabetes was associated with better adherence. 
Better understanding of health beliefs may open up new avenues for intervention, 
although to date interventions that have changed health beliefs have had minimal 
impact on adherence behavior (Strecher and Rosenstock 1997).
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Goal Setting

Health beliefs strongly influence the goals people set for themselves (or for their 
children, or for their patients), and goals in turn drive intentions, or the plans and 
effort expended in the pursuit of goal attainment (Ajzen 1991, 1996). Intentions are 
seen as proximal indicators of a person’s readiness to perform a behavior (Ajzen 
2005) and have been shown to account for 20–30 % of the variance in health behav-
ior in adults (Gibbons 2008).

Goal-setting is often the first step in developing a plan for behavior change. 
For example, a physician will set glycemic goals for a child with newly diagnosed 
diabetes, and an overweight youth will set weight-related goals for himself. More 
proximal behavioral goals in these examples might be determining the number of 
glucose checks the first child performs, and setting up a walking schedule and di-
etary targets for the second child.

However, in line with the theme of this book, goal-setting is complicated by 
involving multiple actors. Goal discrepancies between the child, parent(s), and 
healthcare providers are common. Children and their parents often have competing 
goals—parents tend to be more focused on illness management, whereas children 
focus on immediate quality of life, such as their social lives, school performance, 
and extracurricular activities. Health-related goal setting may place pressure on a 
child to alter her standards for herself in other areas of her life, such as “not hav-
ing to be the best soccer player; not having to get As on every test” (Schwartz and 
Drotar 2006). As one can imagine, this sort of reorientation of goals and standards 
can entail a significant sense of loss for the child. Goal-discrepancies between par-
ents also occur.

Children and families also may have different goals from healthcare providers. In 
general, healthcare providers see disease management as the primary goal, whereas 
families will often prioritize goals “to maintain normalcy and enhance well-being” 
in the family (Rehm and Franck 2000).

Some examples of differing goals between patients, parents, and healthcare pro-
viders include:

• A parent does not want a 9-year old child to know she may be infertile as a result 
of treatment

• A parent wishes her diabetic child to have an insulin pump for better glycemic 
control, whereas the child does not want to wear a device that others could see.

• A parent wants her child to have life-prolonging treatment (e.g., chest physical 
therapy for CF) that the child resists because of time and discomfort (Rapoff 
2010)

• The parent of a child with type 1 diabetes prioritizes minimizing hypoglyce-
mic lows whereas the physician is focused on reducing hyperglycemia (Marteau 
et al. 1987)

• The parents of a child with terminal illness prioritize prolonging life, whereas the 
medical team prioritizes minimizing suffering (Wolfe et al. 2000)
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Competing views on the relative importance of different goals often result in misun-
derstandings and conflict—between the child and parent, or between the healthcare 
provider and the child or family (Schwartz and Drotar 2006), even if the provider 
is not aware of the conflict. As Schwartz and Drotar note, and as we discuss later in 
this volume, “discrepancies among invested parties will likely be minimized when 
there is collaboration and agreement about what goals are important and how to 
achieve them.” Even when agreement is not achieved, simply improving commu-
nication among the relevant parties can greatly increase chances for adherence suc-
cess (DiMatteo 2000).

It is also important to recognize that people often have competing goals them-
selves, requiring them to prioritize goals, and patients will often prioritize non-
health-related goals over health-related goals. Thus “understanding and respecting 
patients’ non-health-related goals” (Schwartz and Drotar 2006) is necessary for pro-
viders who wish to best help their patients with adherence. If providers are unaware 
of these competing motivations, they will be unable to discuss pros and cons with 
their patients. Using a motivational interviewing-style approach (see Chap. 4) may 
prove especially helpful here, as providers can point out the youth’s own competing 
goals and highlight the discrepancy between them, which has been shown to help 
motivate behavior change. On the other hand, simply telling patients what they 
should do is very likely to backfire, as we discuss later in this chapter.

Self Regulation

Attaining health-related and adherence goals requires self-control—i.e., inhibiting 
an impulse to engage in some desirable behavior (such as eating a restricted food) 
in the interest of a goal whose benefits may be far in the future. The human animal 
is simply not wired to do this. Evolution predisposes us to “eat now because there 
may be famine tomorrow.” Greater uncertainty of receiving the long-term benefit 
contributes to this tendency to favor immediate reward (Mischel and Ayduk 2004).

Nonetheless, people are often able to delay gratification and work toward goals 
that are far in the future. Self-regulation refers to a person’s attempts to control 
impulses and adapt immediate behavior in the interest of attaining a long-term 
goal or goals (de Ridder and de Wit 2006). Models of self-regulation focus on two 
linked processes: setting goals, and then striving to achieve them. Successful self-
regulation depends on multiple factors including having goals that are personally 
meaningful, a belief in one’s ability to attain the goal (termed self-efficacy; Bandura 
1997), and the skills necessary to problem-solve difficulties, overcome barriers, and 
cope with frustration and other emotional responses.

One may ask whether it is self-regulation when it is the parent who is largely in 
control of health management. We believe the answer is yes, as in these instances 
the child has to conform—to self-regulate—in response to the parent’s wishes or 
demands. When a child is unable to do this, significant behavior problems result, 
often requiring intervention by a behavioral specialist. Still, as we will see, the issue 
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of control is critically important to self-regulation in illness management, and we 
will return to this issue later in this section.

It has been suggested that two different systems are involved in self-regulation: 
a “hot” system that responds to immediate rewards and a “cool” system involved 
in planful behavior necessary for obtaining delayed rewards (Metcalf and Mischel 
1999; see Table 2.1). Subsequent research has shown that these systems are as-
sociated with different brain areas. Dopaminergic circuits in the limbic system are 
preferentially activated by decisions regarding immediate rewards (the hot system), 
whereas prefrontal and parietal cortical regions are associated with deliberative 
decision-making (the cool system) and show greater activation when decisions in-
volve more distal rewards (McClure et al. 2004).

To the degree that adherence requires delay of immediate gratification in pursuit 
of long-term goals, individual differences in disparity between the hot and cool 
systems might be predicted to be associated with greater or lesser adherence dif-
ficulties. As we discuss in Chap. 6, a developmental lag between high (hot-system) 
reactivity and low (cool-system) cognitive control characterizes adolescence, a time 
during which adherence is often at its worst. It is highly probable that suboptimal 
self-regulation plays a role in the adherence difficulties of teens.

Self-regulation is viewed as an effortful process for which people have a limited 
capacity (Baumeister et al. 1998)—you can only expend so much effort for so long. 
Managing a chronic illness is likely to require persistence over a long period of 
time, and even with good adherence, the outcomes remain uncertain (de Ridder and 
de Wit 2006). These factors make maintaining a behavior over time very difficult, 
which can help explain why maintenance fatigue and failures are so common in 
chronic illness management (cf. la Greca and Bearman 2001). As discussed below, 
health behaviors may be easier to sustain when they reflect intrinsic motivations—
the values and desires held by the child—than when they reflect the influence of 
outside motivators, including the desire to please an adult or avoid reprimands or 
recriminations.

Applying self-regulation frameworks to adherence is also complicated by the 
fact that adherence behaviors may not actually be driven by long-term goals for 
many or even most individuals. As de Ridder and de Wit note (p. 10), it is unclear 

Table 2.1  Hot and cool systems of behavioral regulation. From Metcalf and Mischel 1999
Hot system Cool system
Emotional Cognitive
“Go” “Know”
Simple Complex
Reflexive Reflective
Fast Slow
Develops early Develops late
Accelretaed by stress Attenuated by stress
Stimulus control Self-control
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whether people are actually “self-regulating (choosing our own goals) or are we be-
ing regulated (following doctors orders only) when we decide” to engage in a health 
behavior. This is a critical distinction, and it probably varies from person to person, 
and maybe even from behavior to behavior.

Moreover, this question has special relevance to pediatric adherence, as comple-
tion of health behaviors are often done because that’s what the parent wants or 
demands—and as any parent knows, regulating your child’s behavior is a very dif-
ferent endeavor from regulating your own (not that the latter is always easy!). How-
ever, while parent and child goals sometimes conflict outright (e.g., eating freely 
versus following a diet), more often there is overlap (for example, staying healthy), 
although it may be difficult to find that common ground if communication is poor or 
there is a more general simmering of underlying conflict (see Chap. 7).

Self-regulation theory accounts for a significant challenge faced by anyone who 
must manage a chronic illness – that is, how to manage competing motivations and 
impulses that run counter to long-term goals of controlling illness and maintaining 
health. However, current models of self-regulation are less successful in helping us 
understand why certain people are able to self-regulate in the service of goal-attain-
ment where so many others are not (de Ridder and de Wit 2006). Individual differ-
ences certainly play a role, but so do the motivations underlying goal-directedness.

Understanding what motivates adherence, and what sustains that motivation, are 
concerns that cut to the core problem of pediatric adherence. Most illness manage-
ment behaviors are not in themselves reinforcing, so motivation must come from 
somewhere else. Ideally the motivation comes from the child herself, is something 
that she is fully invested in and “owns,” but in reality this is often not the case. 
Young children do not understand why they have to take a medication, or use a 
CPAP, or receive an injection of insulin every day. Older children may understand 
but still resist participating in a task they find aversive, or disruptive to their lives. 
In such cases parents and healthcare providers attempt to motivate the child, but 
as clinical experience will attest, these attempts often backfire. How can we best 
foster children’s motivation for adherence? These questions lie at the core of self-
determination theory (SDT), to which we now turn.

Motivation: Self Determination Theory

People are centrally concerned with motivation—how to move themselves or others 
to act. Everywhere, parents, teachers, coaches, and managers struggle with how to 
motivate those that they mentor, and individuals struggle to find energy, mobilize 
effort and persist at the tasks of life and work (http://www.selfdeterminationtheory.
org/theory/)

Self Determination Theory (SDT) is a theory of motivation that focuses on 
the social factors and contexts that either foster or inhibit motivation (Ryan and 
Deci 2000). Motivation is defined as an influence that guides and modulates be-
havior based on both internal and external forces or conditions (Wilson and 

http://www.selfdeterminationtheory.org/theory/
http://www.selfdeterminationtheory.org/theory/
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Keil 2001). According to SDT, “conditions supporting the individual’s experi-
ence of autonomy, competence, and relatedness are argued to foster the most 
volitional and high quality forms of motivation and engagement for activities” 
(website), including health-related activities and adherence (Ryan et al. 2008 
; Williams 2002). Motivation can either be internally-driven (by a person’s own 
wants, needs, goals, beliefs, interests, values, etc.) or controlled by external fac-
tors (e.g., rewards, punishments, someone else’s goals). Of course, the distinction 
between internal and external motivation is not always so clear—consider the case 
of a reward that a person wants badly—but the critical factor, according to SDT, is 
whether and to what degree the external motivator is internalized and taken on as a 
personal value or goal.

A wealth of research supports the contention that external factors such as re-
wards (Deci et al. 1999), threats of punishment, and surveillance all tend to reduce 
intrinsic motivation for an activity and satisfaction in its accomplishment (Deci and 
Ryan 2008). These approaches often result in an initial increase in the desired activ-
ity, but maintenance of the activity rarely lasts, and often declines further, especially 
when the strength of the reward fades or the threat of punishment elapses. This 
finding suggests that attempts to foster adherence using rewards or punishments are 
likely to be effective only in the very short term. Indeed, as will be discussed later, 
most studies of adherence-promoting interventions show just this pattern, of initial 
benefit with poor maintenance of gains over time (Cortina et al. 2013).

On the other hand, providing people with choices tends to enhance intrinsic mo-
tivation (Deci and Ryan 2000). As Deci and Ryan (2008) note, “when people are 
rewarded, threatened, surveilled, or evaluated, they tend to feel pressured and con-
trolled,” whereas being given the opportunity to make choices enhances their sense 
of behaving autonomously (Deci and Ryan 1987). People resist being controlled 
and are unlikely to continue a behavior they feel they are being forced to do.

The critical factor here is autonomy, which is seen as one of three core psycho-
logical needs (the other two being competence and relatedness). Autonomy refers 
to “acting with a sense of volition and the experience of willingness” (Deci and 
Ryan 2012), that your actions are based on your own values, goals, and desires. 
The opposite of behaving autonomously is being controlled. Extrinsic motivators 
(rewards) are often effective in helping people initiate a behavior change, but their 
effect rarely lasts. Maintaining a behavior change requires that the motivation be in-
ternalized, to become the person’s own; and internalization depends on the person’s 
belief that she is acting on her own volition and is capable of doing what needs to 
be done (Ryan et al. 2008).

The concept of autonomy as understood within SDT potentially provides a way 
of understanding the ways in which the goals of different actors (child, parent, 
healthcare provider) interact to promote or impede adherence. The theory would 
predict that approaches taken by parents and providers that make the child feel 
controlled or coerced would backfire, resulting in poorer adherence, whereas ap-
proaches that are autonomy-supportive would result in better adherence over time. 
There is certainly strong though indirect evidence to support this prediction with 
regards to teens, as will be discussed in Chaps. 6 and 10.
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Numerous studies have validated the importance of autonomy for adult health-
behaviors. In one study of adults, having a sense of autonomy (as reflected in ques-
tionnaire items such as “Improving my health is something that I am doing by my 
own choice”) accounted for 68 % of the variance in self-report of medication adher-
ence and pill counts (Williams et al. 1998). Autonomy and autonomy-supportive 
clinician practices have also been shown to relate to improvement in glycemic con-
trol in adults with type 2 diabetes (Williams et al. 2004; Williams et al. 2009).

Fewer studies have explicitly examined the importance of sense of autonomy in 
pediatric adherence. In an observational study of children aged 2–8 years with type 1 
diabetes and their mothers, Chisholm et al. (2011) found that children whose moth-
ers involved their children in decision-making during a diabetes-related problem-
solving task and used “gentle guidance” (e.g., suggestions) rather than commands 
had better adherence to dietary restrictions and showed a trend for better glycemic 
control. They concluded that “treatment adherence and health are optimized when 
children are offered developmentally sensitive opportunities to participate in deci-
sions about their diabetes care,” and that “maternal statements which are ‘autonomy 
supportive’ and which promote shared responsibility are key features of children’s 
treatment cooperation.” Gillison et al. (2006) found associations between intrinsic 
(versus extrinsic) motivators and perceived self-determination, and between self-
determination and exercise behaviors in over 500 adolescents in the UK. In an older 
study of youth with type 1 diabetes, Karoly and Bay (1990) found worse metabolic 
control when youth felt that disease-management goals amounted to being “told 
what to do” by their parents, versus goals that were self-selected.

More indirect support for the importance of autonomy comes from the general 
parenting literature, which has consistently shown a strong relation between au-
thoritative parenting—that is, parenting that involves high levels of limit-setting in 
combination with warmth and autonomy support—and health outcomes in a range 
of areas (see Chap. 7).

Finally, it has recently been recognized that there is substantial overlap, concep-
tually and practically, between SDT and motivational interviewing (MI)(Patrick and 
Williams 2012). MI is a clinical approach to fostering behavior change by aligning 
with the patient, helping the patient explore ambivalence to change, and supporting 
change that is congruent with the patient’s goals and values. MI originally evolved 
out of clinical experience and has largely been atheoretical, and it has been sug-
gested that SDT might provide the theoretical background for understanding how 
and why MI works (Markland et al. 2005). MI has a growing evidence-base for 
adherence promotion in teens, as discussed in Chap. 4.

Autonomy versus independence Finally, it is important to note a distinction made 
in SDT between autonomy and independence (Deci and Ryan 2012). As noted ear-
lier, autonomy means acting out of a sense of willingness and volition—doing what 
you want to do. In contrast, independence means acting by yourself, on your own. 
Logically, these are separate concepts. One can willingly decide to be independent 
or to be dependent, i.e. whether or not to rely on someone else. In other words, the 
opposite of autonomy is not dependence, but heteronomy, or lack of volition—
i.e., being (or feeling) controlled (Soenens et al. 2007). Thus, SDT identifies two 
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orthogonal dimensions: autonomy/heteronomy (i.e., being controlled) and depen-
dence/independence (Fig. 2.2).

For example, patients may autonomously accept being dependent upon the 
knowledge and expertise of healthcare providers—in fact, explicit directions are 
often exactly what people go to professionals for (Patrick and Williams 2012), and 
this is especially likely to be so in emergency situations where quick decisions must 
be made. Similarly, youth may autonomously choose to rely on their parents to 
make decisions for them in certain situations where they feel they lack the compe-
tence or maturity—again, medical decision-making is an obvious example. Pushing 
people to make independent choices in these situations, when they are asking for 
help, is likely to prove frustrating and counter-productive. In fact, as we will argue 
later (Chap. 10), pushing independence prematurely is a major contributor to prob-
lematic adherence and poor illness control, whereas sharing responsibility while 
supporting patient autonomy is more likely to ensure better adherence while still 
promoting adolescent development.

Competence and Relatedness The other two core needs according to SDT are 
competence and relatedness. Competence in SDT appears to be very similar in con-
cept to self-efficacy (Bandura 1997), which as noted earlier has a primary place in 
most (adult) models of adherence. Relatedness in SDT is the sense of being con-
nected to others, and it has been suggested that people are more likely to adopt 
behaviors “promoted by those to whom they feel connected and in whom they trust” 
(Ryan et al. 2008). A large body of evidence indicates that parental warmth and 
parent-child closeness are related to better adherence; there is also evidence that a 
trusting patient-provider relationship also fosters improved adherence, at least in 
adults. We will return to these issues in Chaps. 7 and 11.

Putting It All Together

In this chapter we have reviewed a number of prominent theories of adherence 
viewed through the lens of family-management. The main points are outlined below:

Fig. 2.2  Dimensions of 
autonomy/heteronomy and 
dependence/independence
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• A child’s chronic illness is a stressor to which the child and family must adapt
• Adaptation is a function of child and parent coping, family teamwork, and risk 

and protective factors.
• Secondary (accommodative) coping is associated with better psychosocial ad-

justment, but in some circumstances may impede optimal adherence
• Adjustment to illness also involves coming to an understanding of what the ill-

ness means to the patient and his/her family
• Child and parent beliefs about the illness, its treatment, their healthcare provid-

ers, and their own capabilities influence their goals and how they go about man-
aging the illness

• When children, parents, and/or healthcare providers have different beliefs or 
goals, conflict can result and management suffers

• Effective goal-setting therefore requires coordination between children, their 
parents, and their healthcare providers

• Pursing a goal requires self-regulation, or controlling competing impulses that 
may provide some short-term gain but are contrary to attainment of the goal

• Goals that reflect intrinsic motivations are more likely to be “owned” by the 
child and maintained over time

• The ways in which parents and healthcare providers try to foster adherence 
strongly affect the child’s success or failure
− When the child feels coerced or controlled, adherence is likely to suffer
− When the child feels supported in making choices for him/herself, adherence 

is likely to be better
− Supporting a child’s autonomy (promoting choice) does not mean pressur-

ing a child to become more independent—autonomy and independence are 
distinct.

A preliminary conclusion at this stage is that communication and coordination be-
tween children, their parents, and their healthcare providers is likely critical to align 
goals and minimize conflict around chronic illness management. A second major 
point, which has been touched on in this chapter and for which we will examine 
the evidence in Chap. 11, is that autonomy support is generally associated with bet-
ter child adherence, whereas greater child independence is associated with worse 
adherence and worse illness control. Putting these two ideas together yields the 
overarching theme of this book, that optimal illness management will be attained 
when the “triadic partnership” of child, parent, and provider (De Civita and Dobkin 
2004) work together.
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Chapter 3
Barriers and Facilitators of Adherence

Marisa E. Hilliard

Abstract Contributors to a person’s adherence or non-adherence are complex, var-
ied, and highly individual. Yet common themes have emerged and show that bar-
riers to and facilitators of adherence occur on multiple levels: individual, family,  
healthcare systems, and cultural issues. Some predictors of adherence are stable or 
fixed and must be considered in clinical care delivery, research, and policy, while 
other contributors have the potential to be modified through targeted clinical inter-
vention strategies. This chapter will review predictors of adherence in youth with 
chronic conditions across these multiple levels.

Clinical Factors

There is mixed evidence regarding the impact of specific disease or treatment char-
acteristics on an individual’s treatment adherence. For example, greater disease se-
verity (e.g., number of symptoms or comorbidities) or higher complexity of a treat-
ment regimen (e.g., time demands of treatments, number of medications) have been 
inconsistently linked with adherence rates in adult and pediatric populations (Bugni 
et al. 2012, Eakin et al. 2011, Ingersoll and Cohen 2008, Lindsay and Heaney 2013, 
Sherman et al. 2001). While some data demonstrate lower adherence rates among 
more complex diseases or regimens, other data indicate no relationship. An impor-
tant distinction is that while objective rankings of severity and complexity may or 
may not be related to adherence, an individual’s perception of greater disease sever-
ity or treatment complexity shows a more consistent relation with poorer adherence 
(Chandwani et al. 2012; DiMatteo et al. 2007; Reed-Knight et al. 2011). That is, 
patients who perceive their own disease to be more severe or complex are less likely 
to adhere to prescribed treatments than patients who view their condition as milder 
or easier to manage.

Similarly, some data suggest that adherence worsens with longer disease dura-
tion (Reed-Knight et al. 2011; Hilliard et al. 2013), although this is not evident in 
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other studies (Eakin et al. 2011). With longer disease duration, the unrelenting de-
mands of disease management may accumulate and lead to greater disease burnout 
or distress. On the other hand, longer disease duration may provide more opportuni-
ty for individuals to identify useful coping strategies and develop a sense of mastery 
over their treatments. It is possible that experiences such as these that emerge with 
longer disease duration may have a stronger, more direct association with changes 
in adherence behaviors than disease duration itself.

Together, results suggest that adherence is linked to an individual’s subjective 
experience of having and managing a complex chronic condition more than objec-
tive clinical characteristics, such as severity, complexity, or duration.

Individual factors

Although patterns of adherence are highly individual and are impacted by numerous 
factors and experiences, trends have emerged with relation to personal characteris-
tics. For example, older youth age is generally linked with lower adherence (Hill-
iard et al. 2013; Kahana et al. 2008; McQuaid et al. 2003; Pai and Ostenorf 2011; 
Williams et al. 2006), although the association is not always evident (Sherman et al. 
2001). Decreasing adherence at older youth ages likely reflects developmental 
changes that occur during adolescence, such as shifts in self-management respon-
sibility from parents to youth and faster increases in desire for autonomy compared 
with self-management skills (see Chap. 10). Cognitive development (e.g., executive 
functioning, working memory, organization, behavioral planning, problem-solving) 
improves across childhood and into adolescence and can facilitate better adherence 
(McNally et al. 2010; O’Hara and Holmbeck 2013), yet this growth may not match 
the level of self-management autonomy expected of adolescents with chronic con-
ditions (Wysocki et al. 1996). Combined, normative developmental shifts can often 
result in a net deficit for an individual’s capacity to consistently and accurately 
adhere to a complex treatment regimen.

Chronic Illness and Mental Health Children with a chronic illness are at ele-
vated risk for psychosocial and mental health concerns (Drotar 2006). Most adapt 
well and experience similar quality of life as their peers, but a substantial minority 
experience symptoms of distress that reach clinical levels, and these children tend 
to have poorer health outcomes and quality of life. For some, the diagnosis of a 
chronic medical illness is a traumatic event that can be associated with symptoms of 
post traumatic stress. Approximately one in six children will experience symptoms 
of acute stress following a diagnosis of cancer (Kazak et al. 2012) or type 1 diabetes 
(Cline et al. 2011). Rates may even be higher in pediatric transplant patients (Shem-
esh et al. 2000). One in three children will meet criteria for an adjustment disorder 
at diagnosis, and these children are at heightened risk for long term problems with 
depression and anxiety (e.g., Grey et al. 1995). For others, living with a chronic ill-
ness becomes a chronic stressor over time, precipitating the onset of mental health 
concerns like depression or anxiety, or exacerbating pre-existing problems. For 
example, youth with type 1 diabetes have rates of depressive symptoms approxi-
mately twice as high as in the general population (Hood et al. 2006).
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Mental health concerns can have a dramatic negative impact on adherence and 
illness control. Depression, as well as subclinical symptoms of depression and 
distress, are of particular concern (Gray et al. 2012; Hilliard et al. 2013; Kahana 
et al. 2008; McGrady and Hood 2010; Pai and Ostenorf 2011; Garvie et al. 2011). 
Depressive symptoms include difficulties with the initiation, motivation, and fol-
low-through necessary for engaging in self-care behaviors (Gonzalez et al. 2008; 
McGrady et al. 2009; McGrady and Hood 2010). Depressive symptoms can also 
color one’s beliefs about the importance of treatments or motivation to adhere to 
prescribed regimens (Hilliard et al. 2014). Although infrequent youth with suicidal 
ideation are more than three times more likely to be nonadherent to a medical regi-
men (Goldston et al. 1997).

Disordered eating behaviors have also been shown to be negatively associated 
with adherence. Youth with diabetes and disordered eating behaviors may intention-
ally omit taking their insulin as a strategy to control their weight, placing them at 
high risk for DKA (Goebel-Fabbri et al. 2008).

Post-traumatic stress (PTS) is also associated with much poorer adherence and 
illness control. For example, for children who have received a solid organ transplant 
and have transplant-related PTS or PTSD, taking immunosuppressant medication 
may act as a reminder of the transplant and may lead to significant avoidance of 
disease-management tasks, making transplant failure much more likely (Shemesh 
2004; Shemesh et al. 2000).

Finally, disease-related distress and negative emotional experiences and affect 
around recommended medications and treatments are also linked with health be-
haviors and outcomes (Hilliard et al. 2013; Maikranz et al. 2007). For instance, 
experiencing disease burnout or feeling frustrated by difficult-to-control disease 
symptoms may make it more difficult for youth to adhere to demanding treatment 
regimens.

Externalizing behavior problems are also associated with suboptimal adher-
ence (Cohen et al. 2004; Gerson et al. 2004; Holmes et al. 2006; Northam et al. 
2005). Children with chronic illness and comorbid behavior problems may be at es-
pecially high risk for problems with regimen adherence and illness control, as they 
are more likely to resist complying with parent or provider requests to participate 
in management tasks.

Positive Characteristics In contrast to the negative impact of psychological con-
cerns on adherence, positive personal characteristics and experiences are associated 
with optimal disease management. Optimism and hope, for instance, have demon-
strated some associations with adherence and disease control (Maikranz et al. 2007; 
Lloyd et al. 2009). Experiencing high levels of social support have also been shown 
to promote youths’ engagement with disease self-management behaviors in some 
studies (MacDonnell et al. 2010, Naar-King et al. 2013), although not all findings 
support this conclusion (Palladino and Helgeson 2012).

Health Beliefs Finally, individual perspectives about one’s diagnosis and pre-
scribed treatment may influence one’s health-related behaviors. Although less well-
studied in youth as compared to adults, evidence is emerging that young people’s 
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adherence may be influenced by their personal health beliefs regarding the per-
ceived necessity or helpfulness of their prescribed treatments (Bucks et al. 2009; 
Feldman et al., 2007). Health beliefs related to adherence include the degree to 
which an individual perceives his/her disease as a threat (DiMatteo et al. 2007; 
Garvie et al. 2011), one’s readiness or motivation to begin engaging in behaviors to 
manage the disease (MacDonell et al. 2010), and one’s sense of confidence or self-
efficacy in their ability to execute the tasks of self-management (Ott et al. 2000).

In some diseases, perceptions about the necessity or importance of treatment 
may be impacted by knowledge of or about one’s diagnosis or condition. For exam-
ple, among youth with prenatally acquired HIV, the diagnosis has been disclosed to 
some children and not to others. Youths’ awareness of their positive HIV status has 
been associated with better adherence to daily antiretroviral medications (Bikaako-
Kajura et al. 2006). However, this finding is not consistent (Williams et al. 2006), 
and in other chronic conditions for which diagnosis disclosure to the child is not as 
prominent an issue (e.g., asthma, Ho et al. 2003; sickle cell disease, Jensen et al. 
2005) neither child nor caregiver knowledge about the disease and its potential 
consequences show a reliable relation with adherence. Low health literacy may be 
important to adherence as it may limit one’s knowledge about and understanding of 
their disease, and this can impact engagement in health behaviors such as medica-
tion adherence (DeWalt and Hink 2009)

Family Factors

Various aspects of family relationships have been investigated in relation to youths’ 
adherence to medical treatments. One of the most thoroughly evidenced conclusions 
about family disease management across conditions is that negative parent-child re-
lationships, often characterized by elevated levels of family conflict, are linked with 
suboptimal adherence and health outcomes (Hilliard et al. 2013, De Lambo et al. 
2004; Gerson et al. 2004; Naar-King et al. 2013; Reed-Knight et al. 2011).

One hypothesized mechanism linking poor relationships and conflict with sub-
optimal adherence is that conflictive or unsupportive family interactions may re-
duce youth’s self-efficacy and ultimately deter engagement in adherence behaviors 
(Ott et al. 2000). It is plausible that youth would wish to avoid situations that cause 
conflict, such as those related to disease management. Conflict may also interfere 
with family communication and problem-solving related to disease-management 
tasks.

On the other hand, positive aspects of family relationships are also associated 
with adherence, such as parental acceptance (O’Hara and Holmbeck 2013), open-
ness and supportive interactions (Butow et al. 2010), and family cohesion (Mackey 
et al. 2011). Many of these positive aspects of the parent-child relationship are cap-
tured within the authoritative parenting style, which is characterized as providing 
firm and consistent structure yet loving and warm interactions, and has been associ-
ated with better adherence (Monaghan et al. 2012; see Chap. 7). Families who in-
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teract in positive ways may have more effective communication, more successfully 
encourage youth to engage in adherence behaviors, and provide more reinforcement 
for successfully completing adherence tasks (DiMatteo 2004). Communication and 
problem-solving among family members regarding expectations for adherence may 
also be more successful in families characterized by cooperative and cohesive in-
teractions.

Given the potential mismatch between the complex demands of chronic condi-
tion management and youths’ developing autonomy and cognitive abilities, parents 
and family members are integral to the completion of daily disease management 
tasks. Indeed, the degree to which parents and family members are actively in-
volved in youths’ disease management is consistently associated with treatment 
adherence; more consistent, collaborative involvement is associated with better ad-
herence to treatments for numerous pediatric chronic conditions (Reed-Knight et al. 
2011; Wysocki et al. 2009), while children having primary or sole responsibility for 
self-management is a well-documented risk factor (Kahana et al. 2008; Chap. 10). 
For younger children or those with self-management limitations, developmentally 
appropriate involvement includes parents or caregivers completing disease manage-
ment tasks, while for older or more autonomous youth, consistent parental moni-
toring of youths’ own adherence to disease management tasks is beneficial (Modi 
et al. 2008; Ellis et al. 2007). One component of this association is the facilitation of 
effective communication and teamwork around disease management. For example, 
family members who agree about the distribution of responsibility among one an-
other tend to demonstrate better adherence (Martin et al. 2007).

Parents’ stress and psychological functioning play important roles in their 
ability to support children’s adherence to medical regimens. Many parents of youth 
with chronic conditions report elevated levels of parenting stress, which has been 
associated with more difficulty with adherence (DeMore et al. 2005; Gerson et al. 
2004; Mitchell et al. 2009; Monaghan et al. 2012). Elevated levels of parental (es-
pecially maternal) symptoms of clinical distress, including posttraumatic stress or 
depressive symptoms, have also been linked with poorer youth adherence (Bartlett 
et al. 2004; Horsch and McManus 2013; Streisand et al. 2008).

Healthcare System and Provider Factors

The associations between healthcare system characteristics and adherence have pri-
marily been studied in adult health settings, and less is currently known with relation 
to pediatric adherence. Healthcare providers’ communication skills and interperson-
al style have been a focus of previous research. Among adults, patient perceptions 
of providers displaying empathy, asking questions, building rapport, and addressing 
both medical and psychosocial issues during medical visits represent good commu-
nication, and more than double the likelihood of optimal adherence (Zolnierek and 
DiMatteo 2009). The importance of good patient-family-provider communication 
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in pediatrics has also been emphasized, particularly in relation to education about 
medications and in building a trusting relationship (DiMatteo 2004).

Related to the patient-provider relationship is the concept of “white coat compli-
ance [adherence],” a term that represents patients’ increase in adherence immediate-
ly prior to a medical visit (Dusing et al. 2001). This pattern has been demonstrated 
for antiepileptic medication adherence in youth with epilepsy (Modi et al. 2012) and 
for blood glucose monitoring in youth with type 1 diabetes (Driscoll et al. 2011), 
suggesting that some anticipation about the upcoming clinic visit may be impacting 
youths’ adherence across diseases.

Cultural and Socioeconomic Factors

Disparities in adherence and health outcomes across racial, ethnic, and socioeco-
nomic groups are a widespread and well-documented problem in pediatrics (Gal-
legos-Macias et al. 2003; Jarzembowski et al. 2004; Naar-King et al. 2013; Mc-
Quaid et al. 2003; Powell et al. 2013). Youth from racial and ethnic minority groups 
tend to demonstrate poorer adherence to recommended treatments in a number 
of chronic conditions. These disparities are likely attributable to multiple factors 
(Chap. 9), including barriers that are disproportionately experienced by minority 
youth and families such as more limited access to quality healthcare, poorer insur-
ance coverage, and fewer socioeconomic resources (Mayberry et al. 2000; Pai and 
Ostenorf 2011; Powell et al. 2013).

There is also evidence that health care providers themselves tend to be less ad-
herent to care guidelines in treating youth from minority and underserved popu-
lations (Ortega et al. 2002) and use less positive communication styles (Johnson 
et al. 2004). Such differences in some pediatricians’ care of minority patients may 
be explained in part by implicit biases (Sabin and Greenwald 2012) and have the 
potential to impact adherence and ultimately contribute to health disparities.

Summary

Multiple factors help or hinder adherence in pediatric populations, including patient 
characteristics, parent and family functioning, and healthcare system factors. More-
over, these factors interact in complex ways that we are only beginning to unravel. 
Interactions between children and parents and between families and healthcare 
providers are important contributors to child health outcomes, and are themselves 
influenced by broader socio-cultural factors. Table 3.1 summarizes key barriers and 
facilitators of adherence in each domain. In the next chapter we review evidence-
based interventions targeted at these different factors.
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Chapter 4
Interventions to Promote Adherence: 
Innovations in Behavior Change Strategies

Marisa E. Hilliard

Abstract Only in recent years has a large enough body of research on adherence-
promoting interventions been amassed so that systematic reviews and meta-anal-
yses of their impact can reliably be evaluated. Overall, these reviews indicate that 
interventions tend to result in modest improvements in adherence to treatment rec-
ommendations and medications, with effect sizes typically in the small to medium 
range across various chronic condition populations and intervention types. Positive 
effects on health outcomes have also been reported. This chapter reviews the litera-
ture on interventions for pediatric nonadherence, paying special attention to recent 
innovations that have the potential to expand interventions’ reach and effectiveness.

Children and youth identified as struggling with nonadherence often get referred for 
specialized treatment focused on improving adherence-related behaviors. Accord-
ing to Rapoff (2010), interventions fall under one of several categories:

• Educational interventions presume a knowledge deficit on the part of patient 
or parent and focus on improving knowledge and understanding of the disease, 
the disease process, and both the rationale and the mechanics of treatment. Edu-
cational interventions are often the first line of approach utilized by healthcare 
providers.

• Organizational strategies focus on making the medical regimen more manage-
able for families, and on making the healthcare system easier to navigate. Exam-
ples include simplifying medical regimens, providing organizational tools such 
as labeled pill boxes, recording logs, or using automated reminder systems.

• Behavioral interventions focus on changing specific behaviors, typically through 
use of positive reinforcement (or reward) for increasing desired behaviors, and 
to a lesser degree punishment for reducing the frequency of undesired behaviors.  
To be effective behavioral interventions typically require specialized training in 
behavioral health principles or clinical psychology.

• Psychosocial interventions are focused on the comorbidities that often accompa-
ny nonadherence (e.g., cognitive-behavioral therapy for depression). Psychoso-
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cial interventions do not specifically target adherence, but can be used in concert 
with explicitly adherence-oriented approaches.

Although there is variability in the format, content, length, and other details of ad-
herence interventions, nearly all meta-analyses and reviews conclude that behavior-
al and multicomponent interventions tend to have the greatest impact on improving 
adherence, both for acute (Wu and Roberts 2008) and chronic medical conditions 
(Dean et al. 2010; Graves et al. 2010; Kahana et al. 2008; Lemanek et al. 2001; 
Salema et al. 2011) compared to other intervention strategies. That is, interventions 
were most successful when they included behavioral strategies such as goal-setting, 
problem-solving, behavioral contracting, contingencies/incentives, and developing 
behavioral routines, either alone or in combination with other components (e.g., 
psychological symptoms, health education).

There is some evidence that treating psychosocial factors within a behavioral 
intervention may boost its effectiveness. A meta-analysis of adherence promotion 
interventions for youth with type 1 diabetes found that those that have the largest 
impact on diabetes control tended to be multicomponent interventions that focused 
on adherence behaviors in combination with emotional, social, or family processes 
related to diabetes management (Hood et al. 2010). Clinical experience suggests 
that when patients present with more severe psychological difficulties such as major 
depression or bipolar disorder, the mental illness almost always needs to be treated 
first, before nonadherent behaviors can begin to be addressed.

Other beneficial components of interventions include: making interventions dis-
ease-specific (Wysocki et al. 2006); tailoring the content to youths’ developmental 
level; including family members in the intervention; and making interventions more 
accessible by delivering them at home, in school, or via technology (Salema et al. 
2011). Interventions focusing on education alone have been found least effective in 
changing adherence behavior.

Of note, the patterns that emerge for improving adherence largely translate to im-
provements in health outcomes as well (Graves et al. 2010; Pai and McGrady 2014). 
For group comparison studies, Graves et al. reported small but significant effects of 
adherence interventions on glycemic control in type 1 diabetes ( d = 0.28) and BMI in 
obesity ( d = 0.10), and large effects on pulmonary function in asthma ( d = 1.01) and 
in overall healthcare utilization ( d = 1.41). Moreover, these health benefits remained 
significant on subsequent follow-up. Moderate-to-large effects on health were found 
for single-subject designs ( d = 0.74) that also persisted on follow-up ( d = 0.87)(spe-
cific illness variables not reported). Taken together, these findings provide relatively 
strong support for the health benefits of adherence-focused interventions.

Family-Focused Interventions

Historically, behavioral interventions delivered to youth with chronic conditions 
and to their families (e.g., a parent or the family unit as a whole) have been among 
the most successful in improving adherence behaviors. Given the documented im-
portance of collaborative, age-appropriate family involvement in youths’ disease 
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management and the risks associated with conflictual or uninvolved family rela-
tionships (Naar-King et al. 2013; Reed-Knight et al. 2011; Wysocki et al. 2008), the 
importance of intervening at the family level is unsurprising. Effective family inter-
ventions to improve adherence to a range of chronic condition treatment regimens 
include family teamwork interventions that teach disease-related problem-solving 
and family communication skills (Anderson et al. 1999; Duncan et al. 2013) and 
family systems therapy interventions that target maladaptive family interactions 
(Wysocki et al. 2006; Gray et al. 2011). Family-level interventions tend to be most 
effective when they are tailored to the specific chronic illness and the issues that 
arise around illness management.

Recent Innovations in Adherence Interventions

Electronic Monitoring Feedback A major focus of recent intervention stud-
ies has been the integration of routine adherence monitoring with feedback about 
adherence patterns to the patient and family (Herzer et al. 2012). In this approach, 
electronic monitors including pill bottles, inhalers, glucometers, or other tracking 
devices are used to record patients’ medication adherence, and the healthcare pro-
vider or interventionist reviews the objective adherence data with the patient. The 
goal of electronic monitoring feedback is to allow patients and families to examine 
their own adherence data to identify behavioral patterns, generate solutions, and 
observe their progress over time (Herzer et al. 2012).

Electronic monitoring feedback is increasingly included as one piece of larger 
multicomponent behavioral interventions targeting adherence (e.g., problem-solv-
ing, cognitive behavioral therapy, behavioral contracts and incentives). Evidence 
from clinical trials for the use of electronic monitoring feedback across pediatric 
populations is mounting, with the most support for improved adherence among 
youth with asthma (Burgess et al. 2010; Chan et al. 2013; Otsuki et al. 2009; Rohan 
et al. 2013). Improved adherence among youth with epilepsy (Modi et al. 2013) as 
well as case studies using this approach with patients with Fanconi Anemia (Hill-
iard et al. 2011), ulcerative colitis, spina bifida, cystic fibrosis, Crohn’s disease 
(Cortina et al. 2013), end stage renal disease, post-kidney transplant, (Herzer et al. 
2012), and asthma (Spaulding et al. 2012) further support this as a promising new 
intervention strategy.

Motivational Interviewing (MI) MI as a strategy for promoting adherence has 
also been an increasing focus of empirical investigation in recent years (Duff and 
Latchford 2010; Gayes and Steele 2014; Suarez and Mullins 2008). A communica-
tion style more than a manualized intervention, MI provides a way for healthcare 
providers to discuss potential health behavior changes with patients and families 
(Suarez and Mullins 2008). Using this approach, interventionists provide an oppor-
tunity for patients to consider how engaging in particular health behaviors (e.g., 
medication adherence) would or would not align with their personal goals. The 
ultimate aim of this communication style is for the patient to verbalize and act on 
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personal motivation to engage in the health behaviors. As MI approaches are highly 
patient-centered, it has been suggested that they may be particularly helpful during 
times when motivations and goals are conflicting and in flux, for example in adoles-
cence or during the transition into adulthood (Powell et al. 2014).

Results of MI interventions to date have been mixed. A recent meta-analysis 
of MI interventions for pediatric adherence across a range of conditions found a 
small but significant overall effect size (g = 0.28)(Gayes and Steele 2014). More-
over, while direct improvements in adherence in response to MI are not always 
evident, other benefits such as increases in motivation and readiness to adhere to 
medications, improvements in health-related quality of life, and decreases in symp-
toms have been reported for adolescents with asthma (Riekert et al. 2011; Seid 
et al. 2012), diabetes (Channon et al. 2007), and HIV (Naar-King et al. 2010). The 
potential utility of MI to promote treatment adherence among youth with other con-
ditions (e.g., cystic fibrosis, obesity) has been emphasized (Gayes and Steele 2014) 
and ongoing research in this area will continue to evaluate the impact on adherence 
to treatment recommendations (Bean et al. 2012; Flattum et al. 2009; MacDonnell 
et al. 2012).

Like electronic monitoring feedback, MI is often integrated into multicomponent 
interventions (Flattum et al. 2009; Seid et al. 2012). There is evidence that its incor-
poration may enhance treatment by improving patient participation and retention in 
intervention (Powell et al. 2014), an important issue given high rates of treatment 
attrition (Skelton and Beech 2011). For example, Bean et al. (2014) used a two ses-
sion MI intervention with adolescents in a multidisciplinary treatment program for 
pediatric overweight/obesity. Participants remained in treatment longer and had bet-
ter long-term follow-up. Thus, a primary value of MI approaches might be to help 
maximize the effectiveness of other evidence-based interventions.

Provider-Based Intervention Delivery

There are many ways in which pediatricians and other healthcare providers can fos-
ter adherence in their patients. Providers assess patient and family knowledge and 
understanding of the disease and its treatment, and provide ongoing education as the 
disease course changes and children grow and develop. When possible, simplifying 
the treatment regimen can reduce barriers to adherence such as cost and treatment 
burden (Wolf et al. 2011).

In order for healthcare provider-based adherence promoting interventions to be 
effective, providers must be trained in the intervention skills and protocols. Thus, 
researchers have begun evaluating the outcomes of training providers to conduct 
basic behavioral interventions traditionally delivered by behavioral health special-
ists. For example, Rohan and colleagues (2013) conducted a pilot study of pro-
vider training in electronic monitoring feedback, in which they trained pediatric 
pulmonologists to routinely collect and discuss electronic adherence data from their 
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patients with asthma. The pulmonologists participated in a single training session 
plus individual supervision following patient visits for several months. Short-term 
improvements in children’s adherence to preventive asthma medications were re-
ported, compared to patients whose providers did not use this approach.

Researchers have also evaluated the impact of training pediatric healthcare pro-
viders in MI (Bean et al. 2012; Lozano et al. 2010). In both published examples 
of MI training, 6–9 hours of group MI training were conducted, including didac-
tic teaching about the MI philosophy and specific skills, review and discussion of 
video vignettes, and in vivo role-play practice with feedback from the trainers. Lo-
zano and colleagues (2010) also observed participants delivering MI, and provided 
feedback after 3 months of using MI in practice. In both studies, improvements 
were reported in providers’ understanding of MI and in using MI skills in clinical 
encounters. Across both intervention types, the provider trainings were noted to be 
feasible and acceptable to clinicians.

Other interventions to teach providers effective communication skills and pro-
mote patient-centered care have been developed and investigated in pediatric and 
adult healthcare settings (Nobile and Drotar 2003; Zolnierek and DiMatteo 2009). 
These interventions tend to result in improvements in the patient-provider relation-
ship, and in observer ratings of provider communication skills and patient-centered-
ness (e.g., demonstrating empathy, asking questions, encouraging the patient/family 
to participate in medical decision-making). To a lesser degree, some benefits have 
been reported in terms of adherence behaviors or health outcomes; however, such 
studies with pediatric health care providers have been limited (Birk et al. 2005; 
Dwamena et al. 2012; Nobile and Drotar 2003).

Studies suggest that there is a pressing need for these types of interventions. 
Youth with chronic conditions often report that they have difficulty receiving un-
derstandable answers to health questions and that they feel under-involved in medi-
cal decisions (Byczkowski et al. 2010; Van Staa 2011), factors that can influence 
their participation in medical self-care. Extending communication skills training to 
pediatric providers may help address this concern. Communication skills training 
may also be especially important for working with families from racial/ethnic or so-
cioeconomic minority backgrounds, who frequently report dissatisfaction with pro-
vider communication and rapport-building, as we discuss in more detail in Chap. 9.

Taken together, these results suggest a promising future for disseminating both 
electronic monitoring feedback and MI into clinical research and practice for pedi-
atric adherence intervention via well-trained healthcare providers. However, these 
relatively brief trainings are often insufficient for providers to reach competence 
in the approach (e.g., Bean et al. 2012), and there are no data to date on long-term 
effects or direct effects on patient outcomes. These approaches may therefore be 
most suitable as “universal-level” interventions (Kazak 2006) focused on improv-
ing the healthcare provided to all patients, but they are unlikely to be very effective 
for many patients and families at higher risk, who are at higher risk and face more 
barriers with adherence and illness control.
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Technology, eHealth, and mHealth

The use of technology in adherence intervention research is an area of rapid growth. 
Technology-based interventions include delivery of strategies to promote adherence 
via the internet (eHealth) or electronic mobile devices such as with text messaging 
or smartphone applications (mHealth). Noted benefits of using technology to de-
liver adherence promotion interventions include reaching youth through a medium 
with which they are familiar and already engaged, potential for individualization, 
and the ability to assess adherence as well as intervene (Wu and Hommel 2014).1

Evidence for technology-based interventions is building, with encouraging find-
ings for using the internet or mobile devices to deliver behaviorally-based interven-
tions to promote treatment adherence for youth with various chronic conditions 
(Cushing and Steele 2010; Herbert et al. 2013; Stinson et al. 2009; Wu and Hommel 
2014). Like their in-person counterparts, technology-based adherence interventions 
that emphasize behavioral components have more consistent beneficial effects on 
adherence outcomes (Cushing and Steele 2010). In addition, recommendations in-
clude integrating the technology with a human interaction, such as using eHealth 
to supplement in-person intervention, or including a face-to-face meetings with a 
health coach at the start of a mobile intervention, as the supportiveness and account-
ability of human contact can help increase participants’ motivation and engagement 
with the technology (Mohr et al. 2011).

In the past five years, technology interventions have been shown to result in 
improvement in adherence to medical treatments for many pediatric chronic condi-
tions, including type 1 diabetes (Herbert et al. 2013; Mulvaney et al. 2010), asth-
ma (Gustafson et al. 2014; Searing and Bender 2012), HIV (Dowshen et al. 2012; 
Naar-King et al. 2013; Shegog et al. 2012), cystic fibrosis (Marciel et al. 2010), 
cancer (Kato et al. 2008), sickle cell disease (Creary et al. 2014), post-liver trans-
plant (Miloh et al. 2009), and systemic lupus erythematosus (Ting et al. 2012). 
Medication or treatment reminders via text message are among the most common 
types of technology interventions (Cole-Lewis and Kershaw 2010). Although the 
use of technology does not necessarily equate to improvements in adherence, it may 
increase the accessibility and reach of adherence promotion interventions and thus 
holds the potential to increase the likelihood of adherence behaviors occurring in 
their natural or recommended times and places.

Targeting Interventions to the Highest Risk Patients

Patients at the highest risk for disparities in adherence and health outcomes tend to 
be poor and to come from racial and ethnic minority backgrounds (see Chap. 8 and 
9). They also account for a very large proportion of all health expenditures, largely 

1 Although the electronic monitoring feedback interventions described above by definition use 
technological tools to monitor adherence, the feedback portion is typically delivered in person and 
thus is distinct from the interventions discussed in this section.
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through expensive hospitalizations for illness crises. Many of these hospitaliza-
tions result from nonadherence and therefore may be preventable to some degree 
(Schwartz et al. 2010). With the changing economic climate impacting healthcare, 
the need to reduce healthcare costs is ever more evident. To begin to address this is-
sue, adherence promotion interventions have been developed that focus on improv-
ing health, and thus reducing healthcare costs, among the patients at highest risk for 
poor health outcomes. Targeting resources to the patients in greatest need is also 
necessitated by the relative paucity of available services (Kazak 2006).

In order to deliver care to the patients in greatest need of adherence promotion 
intervention, patients may be identified in a number of ways, including physical 
signs of poor illness control, multiple hospitalizations for disease complications, 
significant psychosocial distress, or behavioral measures of non-adherence. Among 
youth with epilepsy, Modi et al. (2013) used electronic adherence monitoring to as-
sess patients’ average weekly adherence rates, and triaged patients to different lev-
els of adherence intervention accordingly. Similarly, Gamble et al. (2011) identified 
patients with low adherence via pharmacy refill records prior to being enrolled in 
an adherence promotion intervention. Many of these interventions emphasize pre-
ventive intervention early in the disease course, which is likely to be an important 
component of adherence promotion.

Once patients are identified as being in need of intervention, evidence-based 
treatments have been adapted to target adherence behaviors for specific diseases. 
For example, Behavioral Family Systems Therapy is a well-validated, multicom-
ponent intervention that has been tailored for the unique issues and challenges of 
managing type 1 diabetes, particularly among youth with glycemic control well 
outside the recommended range (Wysocki et al. 2008). 

Multisystemic Interventions Many of the patients at highest risk have multiple 
comorbid risk factors that may span individual, family, and socioeconomic levels. 
A number of recent interventions focus on a more multilevel approach to care, often 
using a home- and community-based approach. Multisystemic therapy (MST) is an 
evidence-based treatment approach for youth at high risk that addresses individual 
and family factors within the broader contexts (e.g., school, healthcare system) in 
which they exist. MST interventions have resulted in significant improvements in 
adherence and health outcomes for youth with  type 1 diabetes who have chroni-
cally poor metabolic control (Ellis et al. 2005) and for poorly adherent youth with 
HIV (Ellis et al. 2006; Letorneau et al. 2013).

Multisystemic interventions are highly promising and likely necessary to ad-
vance the effectiveness of adherence interventions, given the multifactorial nature 
of many adherence difficulties. However, they tend to be resource-intensive and 
may not always be feasible to implement on a wide scale. An important area for fu-
ture clinical research is to demonstrate that these interventions can be cost-effective. 
In important recent work, Harris and colleagues (2013) have demonstrated the fea-
sibility and economic benefits of intensive individualized intervention implemented 
in clinical practice for the costliest, highest risk youth with a range of chronic con-
ditions. The Novel Interventions in Children’s Healthcare (NICH) program pro-
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vides intensive in-home interventions for youth who are repeatedly hospitalized 
for preventable health problems, with the goal of improving adherence by address-
ing barriers to care in all parts of the child’s environment. NICH interventionists 
provide care coordination, case management, and family-based problem-solving 
therapy, maintaining close contact with the family and acting as a liaison between 
the youth, the family, healthcare providers, community agencies and schools. Pre-
liminary data show that the program results in substantial reduction of hospitaliza-
tions and healthcare costs (Harris et al., 2014).

Summary and Conclusions: Adherence Promotion 
in Clinical Practice

After several decades of research, we have a good understanding of what works to 
treat nonadherence, and why. Effective interventions tend to use behavioral strate-
gies, incorporate some patient education, address comorbidities, and involve the 
family in care. They also may focus on improving provider communication with 
patients, (see Chap. 9).

In a recent editorial introducing a special issue on adherence in the Journal of 
Pediatric Psychology, Stark (2013) offered a number of additional conclusions. 
First, she suggested that recent studies indicate that treatment benefits do not ap-
pear to outlast the duration of intervention, suggesting the need for boosters or other 
ongoing processes to foster adherence and detect nonadherence in the longer term. 
Second, she highlighted that patients in real-world settings differ from carefully 
selected study participants in that they are characterized by co-morbidities and com-
plexities that are winnowed out in well-controlled research. Thus, providers should 
be wary of generalizing study findings to clinical settings; and indeed, empirically-
supported treatments are only one part of evidence-based practice, along with pa-
tient/family preferences, and clinical expertise (Spring 2008). However, the recent 
move toward multi-component interventions and intervention studies conducted in 
the field (e.g., Harris et al. 2013) is likely to build the evidence base for empirically-
supported interventions for more children and families.

Table 4.1 summarizes the mean effect sizes for different adherence interven-
tions as reported in various recent meta-analyses. Effects range from small to large 
depending on intervention type, sample characteristics, and study design (single-
subject versus group), although overall the effects seem to fall primarily in the small 
to medium range. As noted above, medium effects can be clinically meaningful, 
as evidenced by the improvements in health outcomes noted by Graves et al. The 
large effects found for single-subject designs are also encouraging, as these studies 
may better reflect the actualities of everyday clinical practice. However, it should 
be noted that the large reported effects might reflect publication bias (Graves et al. 
2010).
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Chapter 5
The Importance of Development: Early 
and Middle Childhood

Children are not little adults 
—Rapoff 2010

Abstract Childhood—roughly the time from birth to age 18 years—is a highly 
dynamic period characterized as much by change as by continuity. This dynamism 
can present a significant challenge to pediatric illness management above and 
beyond the challenges faced by adults with chronic illness. Managing a chronic ill-
ness in a child is often a moving target—once one aspect of managing the disease 
seems to have stabilized, another facet emerges. Adjusting family management to 
the child’s development level is therefore critically important. If healthcare provid-
ers are to be able to provide truly effective guidance, it is crucial for them to under-
stand the ways in which families adapt to and manage a child’s chronic illness over 
the course of development. In this chapter we discuss family management of illness 
in the preadolescent years, when management falls primarily or even exclusively on 
the parent, reviewing some of the common developmental trends and their implica-
tions for chronic illness management.

Family management of pediatric illness is typified by an interaction between a 
child’s (developing) abilities and autonomy and (declining) caregiver support over 
time. Successful illness management requires maintaining an appropriate balance 
between child autonomy and parent support calibrated to the child’s developmen-
tal level. This balance has to be continually re-negotiated as the child matures. 
However, the progression from parent support to child autonomy is not always lin-
ear or smooth, and set-backs can be common. De Civita and Dobkin (2004) give 
the example of a child with chronic illness who experiences a significant illness 
exacerbation and becomes more dependent on family support; if increased support 
is not forthcoming, disease management is likely to suffer.

Other changes in the child’s life can also upset this balance. A change in schools, 
in parents’ marital status, the birth of a new sibling, taking on too many other ac-
tivities or responsibilities, social difficulties, and other new onset of stresses are 
just some of the events that can create a need for parents to increase their level of 
management support. More directly, if illness control begins to decline, that is often 
a sign for the need for greater parent involvement (Wysocki 1997).

© Springer International Publishing Switzerland 2015
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Age is typically used as a proxy for developmental level. While this is a reason-
able rule of thumb, practitioners should be aware that there is significant develop-
mental variability within age groups, so age may not always be the best indicator 
of maturity (de Civita and Dobkin 2004; Wysocki 1996). More important than age 
itself are (1) the onset of puberty, which ushers in adolescence, a developmental 
period qualitatively distinct from earlier childhood, and (2) the transition into young 
adulthood, particularly when the child leaves home and is more or less on his own. 
Less critical but still important are the transitions that accompany changes from 
elementary to middle school, and from middle school to high school.

We begin this chapter with a brief consideration of the role of temperament in 
setting the stage for children’s responses to chronic illness and illness management. 
The remainder of the chapter then focuses on developmental considerations in ill-
ness management in early and middle childhood. Adolescence, which is the time of 
greatest difficulty in treatment adherence, is the focus of Chap. 6. The transition into 
early adulthood is a complex issue that is beyond the scope of this volume.

The Role of Temperament

Most parents know that children can come into the world with very different tem-
peraments, in-born behavioral and emotional response tendencies that emerge early 
in life and tend to remain stable throughout the lifespan. Some children are easy-
going from day one; they tend to respond positively to new things, adapt easily to 
their environment, and generally “go with the flow.” Other children are difficult and 
not very adaptable to change; they may present as more irritable and more nega-
tive. Still others are emotionally reactive; or shy and inhibited; or extremely active, 
impulsive, and “on the go.” These tendencies often become apparent in toddlerhood 
and tend to persist to some degree, eventually putting a stamp on an individual’s 
personality. Important dimensions of temperament include reactivity, tendency to 
approach or withdraw in the face of novelty, and ability to self-regulate (Calkins 
and Howse 2004), which as we saw in Chap. 2 is so important for successful illness 
management in later childhood and adolescence.

Temperament is relatively stable, with early child temperament predicting both 
internalizing and externalizing behavioral disorders later in development (e.g., Hin-
shaw 2008). Studies have shown that between 20–60 % of variance in temperament 
is due to genetic influences (Saudino 2005). At the same time, environmental fac-
tors—especially parenting—also play a powerful role in shaping these behavioral 
tendencies. The influence between parenting and temperament is bidirectional, with 
parenting moderating child temperament, and differences in temperament eliciting 
different parenting styles (Kiff et al. 2011). Temperament also moderates the effects 
of environmental stress (Schermerhorn et al. 2013) and parental psychopathology 
(Jessee et al. 2012) on child behavior. Recent theories go further to suggest that 
some children may be more susceptible to environmental influences (including par-
enting) than others (e.g., Belsky and Pluess 2009; Boyce and Ellis 2005), such that 
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more sensitive or reactive children may benefit more from positive parenting but 
suffer more from ineffective or negative parenting.

It is therefore not surprising that temperament can greatly influence parent-child 
interactions around adherence. Children who are temperamentally more difficult, 
fearful, or reactive may resist complying with parent requests to cooperate with ill-
ness management. They may respond with avoidance or tears or tantrums, making 
management “a battleground … [that] will require significant emotional stamina by 
the parent” (Anderson and Schwartz 2014). In contrast, other children may adapt 
easily to the changes and challenges posed by adhering to a medical regimen. It is 
important to recognize that these individual differences in response and reactivity 
are part of each child’s biological inheritance, which can help explain in part why 
adherence is so difficult for some children but not for others.

Chronic Illness in Early Childhood: Trust and Exploration

Young children lack the abilities and the maturity needed to manage a chronic ill-
ness. It goes without saying that illness management in early childhood is the com-
plete responsibility of the parent; the child’s role is to comply and cooperate. Gain-
ing this cooperation, however, can prove quite challenging at times.

Infants and Toddlers In the first few years of life, the primary developmental tasks 
facing the child are to develop trusting bonds with caregivers, explore the environ-
ment, and begin to develop a sense of control over one’s body. As many caregivers 
discover, toddlers also begin to develop their own mind and will, and much time is 
spent exploring behavioral limits and seeing what they can do, influence, and get 
away with.

One major challenge to adherence at this age is parent anxiety. Very young chil-
dren cannot communicate when they are feeling ill or are otherwise symptomatic, 
complicating parent management of their illness. Moreover, parents will sometimes 
change how they manage an illness due to anxiety. For example, some parents of 
children with type 1 diabetes intentionally reduce their child’s insulin dose out of 
fear of hypoglycemia, with detrimental effects on long-term illness control (Pat-
ton et al. 2008; Wild et al. 2007). Other parents may struggle to give their children 
needed injections out of fear of hurting their child, although in the majority of cases 
this anxiety abates over time (Howe et al. 2011).

Even very young children can recognize when their parent is anxious or fearful, 
and this tends to increase child resistance (Dahlquist 1999). Thus, child resistance 
and parent anxiety can reinforce each other in a vicious cycle. Many parents avoid 
giving their children needed treatments because they fear the battle that will result 
(Anderson and Schwartz 2014). Parents may also have difficulty getting an active 
toddler to settle down enough to allow for completion of a management task. Some-
times parents needlessly get into battles they could have avoided. We have worked 
with many parents who would insist that their toddler come to them to receive a 
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treatment, rather than simply bringing the treatment to the child. The battle over 
coming when called ends up taking precedence over receiving the treatment itself, 
which in some cases is completely forgotten.

Feeding issues are especially common in very young children, even in those 
without a chronic illness (Arts-Rodas 1998). In a child with chronic illness, feeding 
can become especially fraught. On the one hand, dietary limitations associated with 
illnesses such as PKU or chronic kidney disease can complicate feeding for children 
who already have restricted eating patterns. On the other hand, it can be even more 
stressful for a parent when her child has to eat for medical reasons, for example 
to ensure caloric intake, or soon after a child with diabetes has received an insulin 
injection (Anderson and Schwartz 2014). Parent desperation in these instances can 
lead a child to dig in her heels even more. Feeding problems can often be minimized 
by (Schwartz et al. 2013):

• Creating a regular schedule for feeding, ideally at times the child is typically 
hungry

• Avoiding battles around feeding and food
• Making play contingent on first eating

Families who continue to struggle with feeding may need to be referred to a behav-
ioral specialist.

Early School-Age Children: Developing Competence

Parents should continue to have complete responsibility for adherence in early 
school-age children (roughly ages 3 through 7), although children in this age range 
will begin to ask more questions and can start to learn some concrete facts about 
their illness and treatment. As they understand more about the importance of ad-
herence to their health, some children in this age range will begin to take greater 
interest and become more involved in illness management tasks. Children whose 
parents encourage questioning and give choices where appropriate (e.g., between 
two acceptable food choices) may do especially well (Chisholm et al. 2011).

At the same time, children may also begin to ask why they have to manage a 
chronic illness while other children their age do not, and they may complain of un-
fairness and resist cooperating with management tasks. Children in this age range 
may also wonder whether the illness is in some way their fault, the result of some-
thing they did or a punishment for bad behavior, and this may be especially likely in 
parents who talk about illness-related variables (like blood sugar values) as “good” 
or “bad” (Anderson and Schwartz 2014). It is important to help parents become 
aware that their children may have misconceptions about the cause of their illness, 
and to help correct any misconceptions they may have.

Entry into preschool or kindergarten carries its own set of challenges and risks. 
While school management is largely beyond the scope of this volume, it is impor-
tant to note the importance of notifying and educating school personnel about a 
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child’s chronic illness, and working with their child’s school to develop an appropri-
ate plan for in-school management (e.g., a 504 Plan; see https://www.nhlbi.nih.gov/
files/docs/public/lung/guidfam.pdf).

Older School-Age Children: Where Do I Fit In?

Developmentally, older elementary school children and preteens (roughly, ages 
8–11) enter a stage where social comparisons become critical. Children try to 
figure out how they compare to other children and where they fit in to the group. 
Social conformity often peaks around age 10 or 11 (Steinberg and Monahan 
2007), contributing to child resistance to being different in any way. Children 
may become ashamed of having a chronic illness, or more immediately of having 
to manage it, and their peers may begin to tease or bully them for being different. 
Unfortunately, bullying of children with chronic illness (and other disabilities) 
can be quite common (Van Cleave and Davis 2006), and is more likely to occur 
when children are restricted from normal school participation in some way (Sen-
tenac et al. 2011).

Cognitively, many children in this age range are capable of learning the details of 
their medical regimen, and some are capable of performing management tasks inde-
pendently. Realizing this, many healthcare providers believe that preparing children 
to take over illness management should begin around age 10 (Geenen et al. 2003). 
However, cognitive maturity does not equal emotional maturity or responsibility. 
Most children in this age range are simply not able to initiate and follow though on 
management tasks with any reliability, even if they do understand (and can articu-
late) the importance of doing so. There is solid empirical evidence that when older 
school-age children are given greater responsibility for illness management, illness 
control suffers (Wysocki et al. 1996). We will review the evidence and discuss the 
issue of transfer of responsibility in greater detail in Chap. 10.

Summary

The onus of chronic illness management in early and middle childhood largely falls 
on the parent, and on other adults—such as school personnel—who have responsi-
bility for the child’s welfare during the day. This responsibility can weigh heavily 
on parents, who experience a lot of stress and anxiety due to fears of hurting their 
child, inability of the child to communicate about symptoms effectively, and battles 
over compliance, as well as feelings of guilt for having “caused” their child’s illness 
and worries about the future. Parents—in terms of adherence but also in terms of 
psychosocial adjustment—should be a primary focus for providers working with 
these families.

https://www.nhlbi.nih.gov/files/docs/public/lung/guidfam.pdf
https://www.nhlbi.nih.gov/files/docs/public/lung/guidfam.pdf


68 5 The Importance of Development: Early and Middle Childhood

As children get older they develop greater competence in all areas, but they still 
lack the maturity for taking on responsibility for illness management. Beginning to 
foster child autonomy by providing some choices at these ages can be beneficial 
(Chisholm et al. 2011), and participation in self-care tasks in a limited way can be 
encouraged, but it is important not to push too hard, and to be respectful of chil-
dren’s wishes when they indicate through word or deed that they do not feel ready 
(Anderson and Schwartz 2014).
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Chapter 6
Adherence in Adolescence

Tomorrow’s life is too late: live today.
—Martial, Epigrams, bk. I, epig. 15. (A.D. 85)

Abstract An understanding of adolescence and adolescent development is critical 
for clinicians who wish to be able to help their patients with adherence and illness 
control. Many teens seem perfectly capable of managing a chronic illness, yet to 
the surprise of many clinicians, adherence is often at its worst in adolescence, as 
is chronic illness control. In this chapter we explore the reasons why adherence in 
adolescence is so challenging and frustrating for patients, parents, and providers 
alike. We argue that some degree of nonadherence is actually likely to be norma-
tive due to the developmental, neurodevelopmental, and cognitive changes of this 
period, which are almost antithetical to maintaining consistent adherence behaviors. 
Continued parent involvement will therefore turn out to be a key component of 
successful illness management in the teenage years. Of course, this involvement is 
not without its own challenges and costs. We conclude that encouraging a focus on 
supporting patient autonomy (i.e., volitional behavior) without pushing youth inde-
pendence (i.e., acting alone) can foster youth development without necessitating a 
withdrawal of needed parental assistance with illness management.

Adolescents struggle more with adherence than any other age group—in fact, ad-
herence is often at its worst in adolescence. Youth with chronic illness experience 
declining illness control, higher incidence of serious consequences of nonadherence 
such as organ graft failure and diabetic ketoacidosis, increased stress and depres-
sion, and decreased quality of life. At the same time, they find themselves more on 
their own with illness management, with less support and involvement from par-
ents, and in many cases parent-child conflict increases. Moreover, illness-manage-
ment goals may conflict with or impede attainment of the normal goals of adoles-
cent development such as achieving a sense of individuality (Seiffge-Krenke 1998). 
For these reasons, many health professionals find “that managing the complexity 
and range of health concerns in adolescents is more challenging than for other age 
groups” (Sawyer et al. 2007).

© Springer International Publishing Switzerland 2015
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Adolescence is also a time of significantly increased behavioral risk. In fact, 
morbidity and mortality in teenagers are primarily attributable to risk-taking and 
health-risk behaviors such as alcohol and drug use and reckless driving (Kann et al. 
2013). In this chapter we argue that these phenomena are related—that nonadher-
ence and risk-taking are both largely attributable to the normal neurodevelopmental 
changes that occur in adolescence, and to the consequent changes that occur in the 
parent-child relationship. We review the evidence from developmental neurobiol-
ogy and current theories of risk-taking to develop the case that nonadherence in 
adolescence can in many circumstances be considered either a direct risk-taking be-
havior itself, or as the result of developmental factors that contribute to risk-taking.

Adolescence—Definition

Adolescence is a time of dramatic changes—physically, mentally, socially. It is a 
time of opportunities and new experiences, as teens begin to separate from their 
parents and spend more time with friends, explore romantic and sexual relation-
ships for the first time, and take more responsibility for themselves and for their 
lives. Many of the challenges of adolescence provide formative experiences that 
help prepare the youth for the transition into adulthood.

Adolescence is popularly associated with the teenage years, although most re-
searchers now see the period as lasting longer. The American Academy of Pediatrics 
defines adolescence as the period from 11 to 21 years of age (https://brightfutures.
aap.org/pdfs/Guidelines_PDF/18-Adolescence.pdf). Others have defined the period 
functionally, as “the period of life that starts with the biological changes of puberty 
and ends at the time at which the individual attains a stable, independent role in 
society” (Blakemore and Robbins 2012). Colver and Longwell (2013) suggest that 
adolescence “should be considered to extend from 11 to 25 years of age” so as to re-
flect the substantial brain development that occurs during this period. Interestingly, 
the latter formulation overlaps with what has recently been termed “emerging adult-
hood.” As noted by Arnett (2004), who coined the term, “For today’s young people, 
the road to adulthood is a long one. They leave home at age 18 or 19, but most do 
not marry, become parents, and find a long-term job until at least their late twen-
ties.” Adherence remains quite challenging throughout this period, which encom-
passes the transition from pediatric to adult care, which is deserving of a volume 
in its own right; but in this chapter we focus primarily on the period in which most 
youth are still in their parents’ homes, i.e. from puberty until around age 18 or so.

Adherence in Adolescence

Health management habits that are established in adolescence set the stage for later 
self-management. Nonadherence tends to start in adolescence (Kovacs et al. 1992) 
and, once established, can persist into adulthood. As noted by Rapoff (2010) in his 
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seminal book on pediatric adherence, adolescents are more likely than younger chil-
dren or adults to have poorer adherence to their medical regimen regardless of which 
chronic illness you consider. Worse adherence in adolescence has been documented 
for youth with asthma, cancer, cystic fibrosis, diabetes, HIV/AIDS, juvenile rheu-
matoid arthritis, and organ transplant (Rapoff 2010), and other conditions as well.

One challenge to adherence at this stage of development is that physical changes 
associated with puberty can make illness control more difficult. Growth spurts and 
hormonal changes can reduce the effectiveness of medication. Changes in the im-
mune system can place organ transplant patients at greater risk for graft failure. 
For youth with diabetes, hormonal changes can also cause blood sugars to increase 
while insulin sensitivity decreases (Amiel et al. 1986; Helgeson et al. 2009).

These physical changes can make good illness control an unattainable goal for 
many teens, even when they complete all management tasks as prescribed. This is 
especially true when healthcare providers and clinical guidelines establish tight pa-
rameters for “good” control. For example, current guidelines for glycemic control 
in youth with type 1 diabetes recommend maintaining hemoglobin A1c below 7.5 % 
(or below 7 % if this can be achieved “without excessive hypoglycemia”; American 
Diabetes Association 2014), as lower A1c has been associated with reduced risk for 
complications. The problem is that this is not an achievable goal for many youth with 
T1D due to factors outside of their control, setting them up for failure and frustration.

These frustrations are compounded when parents and healthcare providers be-
lieve that youth are doing less to manage their illness than they actually are. Frus-
tration can lead to burnout, leading many youth to feel “hopeless and helpless” and 
question whether management is worth all the effort. Some simply give up. Even 
more concerning, mental illnesses such as depression and anxiety often have their 
onset in adolescence (Kessler et al. 2005), adding an additional layer of risk for 
teens with chronic conditions (see Chap. 3).

Normal neurodevelopmental changes that occur post-puberty also contribute to 
the decline in adherence. Adolescence is associated with an increase in sensation-
seeking and reward-seeking behaviors that underlie much general risk-taking in 
teens. This increase occurs prior to the maturation of cognitive control networks 
that underlie adult self-regulation, and that help temper impulses toward more im-
mediate gratification. At the same time, there is an increasing shift toward greater 
independence with less parent oversight, which reaches its peak by later adoles-
cence when many teens can drive, further limiting parents’ ability to monitor their 
behavior. Together, these factors create a “perfect storm” of increased risk-taking 
and increased opportunities for taking risk, with serious implications for adherence.

Nonadherence as Risk-taking Behavior

Heightened risk taking during adolescence is likely to be normative, biologically 
driven, and, to some extent, inevitable.—Steinberg 2008.

Risk-taking behavior characterizes adolescence. Of course, not all adolescents 
are risk takers, but the evidence is clear that risk-taking behavior spikes in adoles-
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cence, and the ramifications are profound. According to the Youth Risk Behavior 
Surveillance study (Kann et al. 2013), the leading causes of morbidity and mortal-
ity among youth in the United States are related to six health-risk behaviors: (1) 
behaviors that contribute to unintentional injuries and violence; (2) tobacco use; (3) 
alcohol and other drug use; (4) risky sexual behaviors; (5) unhealthy diet; and (6) 
physical inactivity. As the authors note, “these behaviors frequently are interrelated 
and are established during childhood and adolescence and extend into adulthood.”

In youth with chronic illness, nonadherence to the medical regimen can poten-
tially be added to this list of health-risk behaviors. In fact, in many instances non-
adherence can be seen as a risk-taking behavior, as has been acknowledged by a 
number of authors (Bender 2006; Kondryn et al. 2011; Sawyer et al. 2007; Taddeo 
et al. 2008). Every time someone skips an insulin dose or an immunosuppressive 
pill entails some risk. This is not to imply that nonadherence is always or even most 
often intentional, the result of a reasoned decision-making process (e.g., I’m going 
to stop taking my Metformin because it isn’t helping me anyway). As noted earlier, 
nonadherence can often result from a spur of the moment decision not to engage 
in a specific behavior at a specific time (e.g., If I miss this one dose, it won’t hurt 
me). Based on clinical experience, we would argue that these spur-of-the-moment 
risky decisions are very common among teens who struggle with adherence, and 
that “nonintentional but volitional” risk behavior (Gerrard et al. 2008) may well be 
characteristic of teens.

Two Paths to Risk-taking

When asked, most adolescents say they have no intention of engaging in behaviors that put 
their health at risk; and yet, when given the opportunity, many of them do.—Gibbons 2008

For teens, risk-taking is often unplanned and opportunistic, a reaction to social cir-
cumstances. Many teens will deny having any intention to engage in a risky behav-
ior (such as getting into a car with a drunk driver) yet will acknowledge that they 
may be willing to do so if the situation arises (Gibbons et al. 2005). The propensity 
to take an opportunity for risk when it arises has been termed behavioral willing-
ness (Gibbons et al. 2006). Gibbons, Gerrard, and their colleagues have shown that 
behavioral willingness is a better predictor of teen health-risk behaviors than behav-
ioral intentions, which are typically arrived at through a deliberative, goal-oriented 
process (Gibbons et al. 1998; Gibbons et al. 2004). On the other hand, behavioral 
intentions are very strong predictors of health maintenance behaviors, at least in 
adults (Gibbons 2008).

Behavioral willingness—and risky decision-making in general—appears to 
be enhanced in social contexts and emotionally exciting situations (Gerrard et al. 
2003), i.e., “in the heat of the moment.” This brings us back to the “hot” and “cool” 
systems involved in self-regulation discussed earlier (Metcalf and Mischel 1999). 
In general, adolescents tend to perform like adults on tasks assessing “cool” deci-
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sion-making in the laboratory, although risk-taking can even be elicited in the lab 
when social factors come into play.

In an oft-cited study (Gardner and Steinberg 2005), teens, younger adults, and 
older adults were asked to play a computer driving game of “chicken.” The player 
accumulated more points the farther the car went, but had to stop at a red light or 
crash (crashing wiped out all of the points). When a yellow light appeared, “players 
had to decide how much further to allow the car to move, balancing their desire to 
accumulate points against the possibility of crashing.” The longer the car moved 
provided the measure of risk-taking. All three groups performed similarly when 
playing the game alone, but when subjects played the game with other people in the 
room (the social condition), dramatic differences emerged. The teens played much 
more riskily than young adults, who performed much more riskily than older adults; 
moreover, the older adults did not change their play in the social condition at all.

Not all decisions are made on the spur-of-the-moment, of course. In fact, most 
of the research on health behavior in adults has operated under the assumption that 
decision-making reflects a reasoned process of weighing possible outcomes and 
then deciding to act (the behavioral intention) based on expectations of success and 
the subjective values assigned to each outcome (Cohen 1996).

Based on these findings, Gibbons et al. (1998) postulated that there are two path-
ways to risk-taking behavior: a “reasoned” pathway in which people acknowledge 
and accept the possibility of negative outcomes but engage in the behavior anyway, 
and a “reactive” pathway in which risk-taking results from unexpected opportunities 
that occur most commonly in social situations. The reasoned pathway (assessed by 
measuring behavioral intentions) is a stronger predictor of health behaviors, where-
as the reactive pathway (assessed by measuring behavioral willingness) is a better 
predictor of risk behaviors (Gibbons 2008). Reyna and Farley (2006) offer a similar 
typology of risk-takers, differentiating between risky deliberators who rationally 
weigh the costs and benefits of decisions, and risky reactors, who more impulsively 
take risks. As we will see in the next section, current research in both developmental 
neurobiology and cognitive psychology support this dual-pathway view.

Clinical Implications of the Dual-pathway Model of Risk It is very important 
for clinicians to recognize the distinction between “cool” competence and “hot” 
reactivity in their patients. Healthcare providers will assess their patients’ knowl-
edge, understanding, and intentions in the exam room, a cool-system setting where 
youth are likely to appear more competent and capable then they will be in “real 
life.” A patient may be able to answer all questions about her illness and its manage-
ment but that does not mean she will be able to complete all management behaviors 
in the face of competing demands (especially social demands).

On occasion, we have heard clinicians suggest that patients are lying when their 
intensions don’t match up with their behaviors, but theory and research would sug-
gest a different explanation. Most teens are probably being quite honest when they 
say that they intend to take all their medicine, or do a better job following dietary 
restrictions, etc., but their stated intentions may not capture their willingness to 
deviate from prescribed care if certain opportunities arise. They may also under-
estimate their willingness to deviate when queried in cool settings. When the hot 
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system is quiescent, the cool system is better able to show what it can do, which 
can lead adults to overestimate a youth’s reasoning potential in other settings. In 
fact, there is some evidence that children may set overly high goals for themselves 
in the presence of adults; this has been found for children with asthma and diabetes 
(Hilliard et al. 1985) and children with cancer (Elkin et al. 1998).

Neurodevelopmental Changes in the Adolescent Brain

Recent evidence from neurodevelopmental and neurobiological research suggests 
that adolescent risk-taking might be the expectable result of normal maturational 
processes. Specifically, it has been posited that the greater vulnerability to risk-
taking in adolescence results from a “temporal disjunction” between the maturation 
of two brain systems: a social-emotional network that underlies reward-seeking be-
havior, which peaks in mid-adolescence, and a cognitive-control network that de-
velops more slowly and only reaches maturity in early adulthood (Steinberg 2010). 
Evidence for these brain changes is reviewed below, after which the discussion will 
turn to the implications of these findings for adherence.

It is now understood that the brain goes through substantial changes in ado-
lescence almost as dramatic as in the first few years of life (Colver and Longwell 
2013). It is only a slight exaggeration to say that the adolescent is not the same per-
son as he or she was as a child. First, there are changes in the relative distribution 
of cerebral gray and white matter (Paus et al. 1999; Lenroot and Giedd 2006). Gray 
matter peaks at the start of adolescence and then declines thereafter, while white 
matter throughout the brain increases steadily into adulthood, either as the result of 
increasing myelination, increasing axonal diameter, or both. It is currently unclear 
whether gray matter is “pruned” or whether increasing myelination converts gray to 
white, but the important outcome of this process is that brain connectivity increases 
and neural networks become more efficient and probably take on new functional 
roles (Giedd 2008; Power et al. 2010). Developmental changes in three processing 
networks that likely play a role in adherence are discussed below.

The social-emotional reward system In early adolescence there is a dramatic 
increase in the brain’s sensitivity to reward and to social-emotional stimuli. There 
is a surge in activity of the neurotransmitter dopamine in pathways linking subcor-
tical areas involved in emotion processing (limbic system, especially amygdala) 
and reward sensitivity (ventral striatum, nucleus accumbens) to the frontal lobes, 
starting around puberty and increasing through mid- and late-adolescence and 
then declining thereafter (Galván et al. 2006; Steinberg 2010). Dopamine plays an 
important role in reward-seeking and motivated behavior, and both human and ani-
mal studies show that reward-seeking behaviors increase dramatically after puberty 
(Steinberg 2010). Moreover, the neural reward system sketched above is especially 
sensitive to immediate reward (McClure et al. 2004), and there is good evidence 
that a preference for immediate versus delayed reward characterizes many teens 
(Blakemore and Robbins 2012).
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Thus, adolescents appear neurodevelopmentally primed to seek out experiences 
and engage in behaviors that are immediately rewarding (regardless of whether they 
may have long-term consequences), and their willingness to do so is highly sensi-
tive to social context (Gerrard et al. 2003). It might even be said that heightened 
activity in the social-emotional network increases behavioral willingness to take 
risks (Pomery et al. 2009). It makes evolutionary sense that brain systems that un-
derlie social approach and reward-seeking behavior would spike with the onset of 
reproductive maturity (Casey et al. 2008).

The cognitive-control system The white matter development that occurs through-
out adolescence is especially dramatic in the frontal lobes, which are the last region 
of the brain to fully mature. The frontal lobes are associated with development of 
executive functions (e.g., planning, organization, working memory) so necessary for 
self-regulation of behavior. There is clear evidence that executive functions play a 
critical role in chronic illness management (e.g., Duke and Harris 2014), and more 
generally in cognitive control. Converging evidence from studies on adolescent 
brain development strongly supports the conclusion that this period is characterized 
by a progressive increase in cognitive control (Yurgelun-Todd 2007).

Frontal lobe development is only part of this story. There are also dramatic 
changes in the wiring between frontal control areas and many other regions of the 
brain, including the limbic system, which is integrally involved in emotion, and 
the subcortical reward system. The result of this increased functional connectiv-
ity is a gradual increase in cognitive control over emotional reactivity, increased 
ability to delay gratification, and (probably) decreased risk-taking behavior (Olson 
et al. 2008; Steinberg 2010; but see Berns et al. 2009). As Reyna and Rivers (2008) 
note, one of the most important developments in adolescence “is the coordination 
(through improved connectivity) between cortical and subcortical limbic regions—
the dance between affect and thinking.” However, affect leads this dance into late 
adolescence, and it is only by the middle of the third decade of life that think-
ing—cognitive control—takes the lead. This is why car insurance rates are so much 
higher prior to the age of 25, and why car rental companies often do not let youth 
younger than 25 rent a car.

Critically, neither social-emotional reactivity or immature frontal lobe function-
ing by themselves is sufficient to account for increase risk-taking in adolescence; 
it is the combination of these factors, and the temporal gap between their develop-
ment, that create such a potent vulnerability to risk (Casey et al. 2010; Steinberg 
2010). If adolescent risk-taking were simply a result of immature frontal lobe func-
tioning, children would engage in far more risky behavior than adolescents, and this 
is simply not the case, as evidenced by the alarming spike in risk-taking with the 
onset of puberty.

An alternative (though not mutually-exclusive) view is that increased activity 
in the social-emotional network in adolescence may actually drive subsequent de-
velopment of frontal control networks (Bernheim et al. 2013)—in other words, that 
development of cognitive control may be dependent on experiences gained at least 
in part through normative risk-taking. In this view, risk behaviors may “present 
adaptive benefits” by allowing adolescents to gain “skills for survival in absence of 
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parental protection.” Of course, the fact that risk-taking may have been evolution-
arily adaptive does not necessarily mean that it remains so in the modern world, as 
the types of risk opportunities have changed (e.g., availability of drugs, guns, and 
cars) and social constraints have loosened.

Neuroimaging studies of reward processing and decision-making support the 
developmental lag hypothesis, as they have revealed clear differences in the ways 
adolescent and adult brains process risk. Adolescents shows different neural activa-
tion patterns from adults on executive decision-making tasks (Luna et al. 2010), 
especially when making decisions about risk (Ernst et al. 2005; Galván et al. 2006). 
Difference in orbitofrontal cortex activation have especially been noted. Compared 
to children and adults, adolescents show increased activity in nucleus accumbens 
relative to orbitofrontal cortex in response to reward (Galván et al. 2006), consistent 
with the hypothesis that adolescence is characterized by increased reward respon-
sivity with relatively diffuse cognitive control. Consistent with the neurobiologi-
cal evidence, data from cognitive studies suggests that when risks and rewards are 
directly compared, rewards win out for teens (but not adults)(Reyna and Farley, 
2006). Both cross-sectional and longitudinal neuroimaging studies have demon-
strated that adolescents’ neural activation patterns become increasingly adult-like as 
they are able to exhibit more cognitive control (Galván and Rahdar 2013).

The Default Network A third brain system that appears to “come online” during 
adolescence is the so-called default mode network or default network, a distrib-
uted system that includes the frontal lobes, posterior cingulate cortex, and lateral 
parietal/occipital cortices (especially cuneus and precuneus)(Buckner et al. 2005). 
Neuroimaging studies have shown that the default network is only sparsely con-
nected or fragmented in children (Fair et al. 2008) and likely goes through signifi-
cant developmental change throughout adolescence (Blakemore 2012).

The default network becomes activated during resting but awake states and de-
activated during goal-directed activity (Broyd et al. 2009). Although its role in cog-
nition is currently debated, it is believed to be involved in introspective thought of 
some sort, possibly including mental imagery, creation and review of mental mod-
els and alternative possibilities (Buckner et al. and/or in social cognition (Supekar 
et al. 2010). There is accruing evidence that the default network might be disrupted 
by poorly controlled type 1 diabetes (Kaufmann et al. 2011; Perantie et al. 2007), 
and it has been speculated that default network dysfunction might contribute to 
adherence difficulties by making it more difficult for individuals to think through 
possible consequences of their actions (e.g., what might happen if a diabetic teen 
does not take his insulin; Schwartz et al. 2014).

Clinical Implications of the Neurodevelopmental Evidence

The neurodevelopmental data strongly support the hypothesis that adolescents are 
driven by increased social-emotional reward sensitivity while lacking the control 
mechanisms to temper reward-seeking impulses (Galván et al. 2006). Moreover, 



79Clinical Implications of the Neurodevelopmental Evidence  

they are likely to show a preference for immediate over delayed reward (Blakemore 
and Robbins 2012), and these qualities are heightened in the heat of the moment, 
when social-emotional rewards are high.

These factors would seem to make it more likely that they would skip a medi-
cation dose when asked to go out with friends, or forgo dietary restrictions when 
snacks are available and parents are not around, than to put those immediately re-
warding behaviors aside in favor of the long-term health gains that come from good 
adherence. To borrow from McClure et al. (2004), the neurodevelopmental data 
suggest that adolescents are more likely to act like the impatient and self-indulgent 
grasshopper from Aesop’s fable, and less like the patient ant who carefully prepares 
for the long winter.

Adolescents’ increased vulnerability to risk—and the alarming statistics regard-
ing risk-related morbidity and mortality in youth—has led many researchers and 
professionals with an interest in public health to examine ways in which to reduce 
these risks and their negative outcomes. This research is discussed more fully in the 
next section, but for now we will note that one of the few effective approaches to 
reducing risk has involved reducing opportunities to engage in risk through paren-
tal monitoring and supervision (Reyna and Farley 2006; cf. Gibbons et al. 2003). 
Steinberg (2008) sums this view up nicely:

Strategies such as raising the price of cigarettes, more vigilantly enforcing laws govern-
ing the sale of alcohol, expanding adolescents’ access to mental-health and contraceptive 
services, and raising the driving age would likely be more effective in limiting adolescent 
smoking, substance abuse, pregnancy, and automobile fatalities than strategies aimed at 
making adolescents wiser, less impulsive, or less shortsighted. Some things just take time 
to develop, and, like it or not, mature judgment is probably one of them.

Applying this logic to adherence would mean maintaining a relatively high level of 
vigilance over illness-management behaviors and reducing opportunities for nonad-
herence. However, it is also important to acknowledge here the opposing view that 
risk-taking is important for development, that risk behaviors allow adolescents to 
gain “skills for survival in absence of parental protection” (Bernheim et al. 2013). 
In this view, reducing risk might reduce opportunities for learning. For example, 
experiencing an episode of DKA might teach a diabetic teen of the dangers of poor 
adherence to insulin, with hospitalization providing a “wake-up call” that results 
in better adherence in the future. Arguing against this idea is the evidence showing 
that nonadherence in adolescence predicts nonadherence in adulthood. Of course, 
no one would argue that a teen should be allowed to go into DKA, given the health 
risks involved, but we have certainly heard the perspective that teens need to be 
given the freedom to “figure things out for themselves,” which, when it comes to 
illness management, will inevitably involve some risk.

Of course, the fact that risk-taking may have been evolutionarily adaptive does 
not mean that it remains so in the modern world, as the types of risk opportunities 
have changed (e.g., drugs, guns, cars) and social constraints have loosened. In the 
end, it is probably a matter of degree—all parents are faced with the challenge of al-
lowing their children to make mistakes that they can learn from, while still ensuring 
their health and safety (Sawyer and Aroni 2005). The question becomes how much 
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risk and how many mistakes are allowed before parents step up their level of super-
vision. We have here arrived back at one of the central concerns of this book, the 
tension between parental behavioral control and autonomy support. As we discuss 
later in this chapter, this tension characterizes changes in the parenting role during 
adolescence.

Cognitive Factors in Adolescent Decision-making

Brain systems implicated in basic cognitive processes reach adult levels of maturity by 
mid-adolescence, whereas those that are active in self-regulation do not fully mature until 
late adolescence or even early adulthood. In other words, adolescents mature intellectually 
before they mature socially or emotionally, a fact that helps explain why teenagers who are 
so smart in some respects sometimes do surprisingly dumb things. –Steinberg 2013

In accordance with a significant reorganization of brain structure and function, 
changes also occur in the ways adolescents think. Cognitive changes in adolescence 
are at least as dramatic as neurodevelopmental ones.

Many healthcare providers believe that adolescents who do not follow their regi-
men must not understand how to do it correctly, or why it’s important to do so. Yet 
by mid-to-late adolescence, many youth perform similarly to adults on most reason-
ing tasks (Steinberg 2010). Unfortunately, we know of no studies directly compar-
ing parent and youth knowledge of illness and illness-management (cf. DeWalt and 
Hinks 2009), although there is no reason to expect that older youths would be less 
capable of reasoning about illness management than their parents. In fact, research 
does suggest that teens are most likely to show adult-like patterns of thinking in 
areas that are most familiar to them (Carey 1988), which is a good characterization 
of illness management for teens who have been living with the illness for a while.

The problem is that teens do not implement their knowledge consistently. As we 
saw in previous sections, social-emotional reactivity and immature executive skills 
help account for of lot of the poor decisions adolescents are famous for. It is like the 
familiar trope from television. A father asks his teenage son “What were you think-
ing?” after the son is caught speeding or drinking or engaged in some other risky 
behavior, and receives the response: “I wasn’t” (http://tvtropes.org/pmwiki/pmwiki.
php/Main/WhatWereYouThinking).

However, this is not the whole story. Cognitive factors—i.e., thinking—do also 
contribute to adolescents’ decision-making. Reyna and Farley (2006) review exten-
sive evidence that some of adolescents’ poor decisions result from using a different 
type of reasoning compared to adults. Specifically, adolescents tend to focus on de-
tails when making decisions about engaging in risky behaviors; they weigh the pros 
and cons, and make (often accurate) judgments about the likelihood of a negative 
outcome occurring (Reyna et al. 2005). For example, faced with the decision about 
whether or not to engage in unprotected sex with her boyfriend, an adolescent may 
correctly reason that the risk of pregnancy or an SDT is relatively low, and hence 
outweighed by the odds of a pleasurable immediate outcome (Reyna and Farley 
2006). Another teen may reason that using a drug “in small doses, just every once 



81Risk Perceptions

in a while … will cause little or no damage to his brain” (NIH Publication No. 13-
7589, 2010, revised 2011, 2013). While this supposition may indeed turn out to be 
true, making it a “good bet” in terms of coldly calculated odds, it is not a bet most 
adults would make.

Adults are much less likely to engage in this sort of rational deliberation. Instead, 
adults tend to jump right to the crux of the matter (Reyna 2004), reasoning that the 
risk of pregnancy or disease or brain damage, however low, is simply not worth it. 
Reyna and her colleagues argue that adolescents reason based on specific, verbatim 
details (such as the 1 in 20 odds of getting pregnant) and miss the bigger picture, 
the gist, which is what adults tend to base their judgments on. Supportive evidence 
comes from a clever fMRI study in which participants were asked to press buttons 
indicating whether an action (such as drinking Drano or setting your hair on fire) 
was a good idea or a bad idea. Relative to adults, adolescents were slower to make 
decisions about “bad ideas,” and more likely to show activation in dorsolateral pre-
frontal cortex, a decision-making area of the brain (Baird et al. 2005). The authors 
suggested that the adults’ more automatic responses were driven by “mental images 
of possible outcomes” (Blakemore and Choudhury 2006), whereas the adolescents 
were actually considering whether drinking Drano etc. was a good idea or not.

Do adolescents engage in this sort of rational risk deliberation when considering 
whether to omit an insulin dose or forgo a breathing treatment? We don’t know (Ad-
ams et al. 2004), though given the generality of this tendency to weigh risks, there 
is no good reason to believe that they wouldn’t “consider the odds” when deciding 
about adherence behaviors as well. Moreover, as it appears that (adult) patients 
have a general tendency to weigh costs and benefits of adherence (Donovan 1995; 
Horne and Weinman 1999) or the burden of disease against the burden of treatment 
(Adams et al. 2004), it seems reasonable to suppose that adolescents would also do 
so but potentially in a much riskier way, for example by accepting low-odds risks 
for serious complications of nonadherence (like organ failure or DKA) that adults 
would rarely consider.

Risk Perceptions

Contrary to popular wisdom, adolescents see themselves as more vulnerable than adults do, 
and they typically overestimate important risks.—Reyna and Farley 2006

Perceived vulnerability is an important construct in many models of health behav-
ior (e.g., the Health Belief Model; Janz and Becker 1984). The basic idea is that 
people will be more likely to engage in an adherence behavior if they believe that 
there could be a negative outcome to not completing the behavior, and that they are 
vulnerable to experiencing that outcome. Individuals who do not perceive them-
selves as vulnerable to a negative outcome are presumed to be more likely to be 
nonadherent. The research literature is actually equivocal on this point. In a recent 
meta-analysis, DiMatteo et al. (2007) found that perceived vulnerability (as indexed 
by disease severity threat) was associated with better adherence only when condi-
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tions were less serious (e.g., pharyngitis, asthma). For more serious conditions such 
as diabetes and end-stage renal disease, parent-perceived severity was associated 
with worse adherence. Moreover, there was a 14 % higher risk for nonadherence 
in children and youth with objectively poorer health. (Pediatric self-report was not 
reported.) DiMatteo et al. suggest that adherence may become increasingly diffi-
cult when disease status declines, due to feelings of ineffectiveness and (it might 
be presumed) illness burnout. However, it should be noted that the findings were 
correlational, making definitive conclusions about causality elusive. Some studies 
have suggested a curvilinear relationship, with poorer adherence among patients 
who are asymptomatic and who have more severe symptoms, with adherence be-
ing best among patients with active but relatively moderate symptoms (Bender and 
Klinnert 1998).

When youth risk behavior is discussed in the adherence literature, the focus is 
often on the notion of adolescent “invulnerability,” the idea that “adolescents often 
believe themselves to be invincible to the consequences of risk-taking behaviors” 
and therefore are more “susceptible to adherence difficulties” (Kondryn et al. 2011; 
Taddeo et al. 2008). This view of adolescent invulnerability often leads practitioners 
to highlight potential consequences and at times even to stress the severest com-
plications in the hopes of “waking the teen up” to the risks he really is facing. The 
problem is that there is little evidence in support of the invulnerability hypothesis of 
adolescent risk-taking (Reyna and Farley 2006), and highlighting consequences has 
been shown to often have the opposite of the intended effect, as discussed further 
below.

Moreover, the evidence suggests that adolescents tend to overestimate their vul-
nerability to risk for many negative outcomes, such as HIV infection or getting lung 
cancer from smoking (Millstein and Halpern-Felsher 2002). At the same time, how-
ever, they tend to underestimate the seriousness of the long-term consequences. As 
noted by Reyna and Farley (2006), “they think the risk is high, but the consequences 
are not that bad.”

Teenagers do often have what has been termed an optimistic bias, a tendency 
to believe that bad things are much more likely to happen to other people (Gerrard 
et al. 2008), and the optimistic bias is predictive of poorer adherence (e.g., Patino 
et al. 2005). However — and this is the crucial point—the optimistic bias is not spe-
cific to adolescents. Instead, it appears to be a quite general and pervasive bias that 
characterizes people of all ages, not just adolescents (Fischhoff and Quadrel 1991; 
Millstein and Halpern-Felsher 2002; Quadrel et al. 1993; Reyna and Farley 2006).

The relation between perceived vulnerability and health-risk behaviors is un-
clear. Some research indicates that adolescents who are engaged in risky behavior 
such as smoking (Milam et al. 2000), drinking (Cohn et al. 1995), and high-risk sex 
(Murphy et al. 1998) are aware of the heightened risk but engage in those behaviors 
anyway (Reyna and Farley 2006). At the same time, other studies indicate that indi-
viduals engaged in risky behavior underestimate the risk, as would be predicted by 
rational models of behavior like the health-belief model (Reyna and Farley 2006). 
Consistent with this, low health literacy is associated with greater general risk-tak-
ing behavior in adolescents (DeWalt and Hink 2009).



83Risk Perceptions  

It may be that these conflicting findings reflect the behavior of different types 
of risk-takers; alternately, among youth engaging in risky behavior, some may have 
or observe negative outcomes whereas others may not, leading to different risk 
perceptions over time. There is evidence that risk perceptions are highest among 
younger adolescents, and that older youth who have engaged in risky behavior 
without significant consequences may downgrade their risk perceptions accord-
ingly (Halpern-Felsher et al. 2001; Reyna and Farley 2006). For youth with chronic 
illness, this would argue against allowing them too much freedom to “learn from 
their mistakes” (Sawyer and Aroni 2005), as they might instead learn that the odds 
of something bad happening from any single behavior are relatively low, although 
the combined odds approach certainty when they engage in behavior recurrently 
(Reyna and Farley 2006). In support of this, data suggest that when adolescents 
have positive experiences with behaviors such as drinking alcohol they are more 
likely to engage in that behavior in the future (Goldberg et al. 2002).

Clinical implications of the cognitive findings The findings presented above lead 
to a counter-intuitive conclusion. If youth tend to weigh potential costs against the 
benefits of engaging in risky behaviors, then presenting them with more factual 
information about risk can actually backfire. As noted above, teens overestimate 
many risks (Millstein and Halpern-Felsher 2002; Reyna and Adam 2003), so pre-
senting them with more accurate information might lead them to think that the risk 
is not so high after all.

Consider a recent brochure about marijuana aimed at teens titled “Drugs: Shatter 
the Myths” (NIH Publication No. 13-7589, 2013) which begins with the question, 
“Is marijuana addictive?” It then answers: “Yes. The chances of becoming addicted 
to marijuana or any drug are different for each person. For marijuana, around 1 in 
11 people who use it become addicted. Could you be that one?” Reyna’s research 
suggests that many adolescents would take 1 in 11 as good odds, and be more likely 
to smoke marijuana after reading this brochure, rather than less. (Better is a later 
page on nicotine, which presents the simple fact: “Most people who start smoking 
in their teens become regular smokers before they’re 18.”).

Indeed, there is now good evidence that educational programs that stress risk to 
teens don’t work, and in some cases they cause harm. For example, studies of Drug 
Abuse and Resistance Education (DARE) Programs have shown either null results 
or iatrogenic effects, with participating children sometimes showing an increase in 
alcohol and drug use (Lilienfeld 2007).

Of course, adolescents do need to be provided with appropriate information 
about health risks and benefits. The work of Reyna and her colleagues suggests that 
this information should not be presented in terms of relative odds, which reinforces 
teens’ tendency to weigh relative risks and benefits, but in terms of underlying gist. 
As noted by Reyna and Rivers (2008), Gibbons and Gerrard (1997) reach a similar 
conclusion via a different route. They argue that most health-risk behaviors have 
images associated with them (a classic example being the Marlboro Man), that these 
images are highly accessible, and that they influence teens’ behavior. Specifically, 
the more favorable the image, the likelier it will be that a youth will engage in 
that behavior (Gibbons et al. 2003). This model has substantial empirical support 
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(Gerrard et al. 2008). Based on these and related findings, Reyna and Rivers (2008) 
suggest that an important, empirically-supported way to reduce teen risk is to “en-
courage the development of positive prototypes (gists) or images of healthy be-
haviors and negative images of unhealthy behaviors using visual depictions, films, 
novels, serial dramas and other emotionally evocative media.”

It should be noted that is possible for images to backfire, especially if they focus 
solely on risks to the exclusion of benefits. Pictorial warnings about the dangerous 
of smoking are the paradigmatic example. There is some evidence that graphic, 
fear-inducing pictures of the negative effects of smoking can result in avoidance 
of the message or in “psychological reactance” (Brehm 1966), a motivational state 
in which a person reacts against a message to preserve a sense of freedom and au-
tonomy (see, for example, Erceg-Hurn and Steed 2011). However, the majority of 
studies show that even extremely graphic negative images are powerful motivators 
for change among youth as well as adult (Hammond 2011).

Stress and Adherence

In addition to all of the changes described above, adolescence is also character-
ized by greatly increased levels of stress. Limbic system structures (amygdala in 
particular) involved in the over-reactivity of the social-emotional reward system are 
also implicated in heightened stress reactivity (Casey et al. 2010), and it has been 
suggested that stress may increase reward sensitivity by its effects on the dopamine 
system (Mather and Lighthall 2012). Chronic stress may also impair the ability of 
the prefrontal cortex to modulate limbic system reactivity (Garner 2013).

Stress in turn is associated with worse decision-making, as reviewed by Galván 
and Rahdar (2013). For example, excessive stress can result in hurried choices; 
there is also evidence that stress “exacerbates behavioral biases” to be either risk-
seeking or risk-averse (Galván and Rahdar 2013). As youth are generally more risk-
seeking (compared to children or adults), stress may heighten this trend.

In terms of health-risk behaviors, there is a clear and strong association between 
high levels of stress and behaviors such as alcohol, drug, and cigarette use (National 
Survey of American Attitudes on Substance Abuse VIII: Teens and Parents, 2003). 
Garner (2013) has suggested that many health-risk behaviors may be engaged in as 
ways to manage chronic stress, in particular by reducing (or “turning off”) an over-
active stress response, which has been termed “behavioral allostasis.” Moreover, 
stressed youth may have greater difficulty delaying gratification (Fields et al. 2009).

Managing a chronic illness in the face of chronic stress can be exceptionally 
challenging. In addition to its effects on decision-making, delay gratification, and 
behavioral allostasis, stress causes increases in blood sugars, complicating illness 
management for youth with diabetes, and is associated with hypertension and obe-
sity (Garner 2013). High stress levels are also more likely among minorities and 
impoverished families (Galván and Rahdar 2013), further adding to the risk faced 
by these most vulnerable families (Anderson 2012).
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Changes in Parenting and Social Support

At the same time as the drive for novelty-seeking and reward-seeking behavior 
spikes, and the maturity gap is at its widest, and stress reaches new heights, parents 
begin to reduce the amount of oversight and supervision they provide (Laird et al. 
2003). Many families struggle to find the right balance between oversight and au-
tonomy support, and the transition can be bumpy, but it generally proceeds without 
calamity (Laursen and Collins 2009). For youth with chronic illness, the reduction 
of parental supervision contributes significantly to risk for declining illness control 
(see Chaps. 7 and 10).

As youth spend less time under parental supervision, they spend more time with 
friends (Larson and Verma 1999). In adults, social support is strongly associated 
with better adherence and illness control (DiMatteo 2004). In youth, findings re-
garding social support have generally been mixed, although peer conflict consis-
tently predicts worse adherence and illness control. Palladino and Helgeson (2012) 
concluded from their review of qualitative studies of youth with type 1 diabetes that 
they “consider peers to have influence on [teens’] self-care behavior, but it is not 
clear whether this influence is positive or negative.”

Another implication of the neurodevelopmental findings reviewed above is that 
peer support may not always be a good thing for a teen’s chronic illness manage-
ment. Youth with active social lives are likely to be faced with more temptations 
and opportunities to engage in risky behavior. Importantly, for youth with chronic 
illness, the risk does not have to come from the high risk behaviors most parents 
worry about (e.g., drugs, violence) or from peers who engage in such behaviors—
simply going camping or going to MacDonald’s with friends can create risk for 
teens who have to manage a chronic illness.

At the same time, interacting with peers who are engaged in risky behavior does 
pose additional risk to youth with chronic illness. It has long been thought that 
having an illness would protect youth against transitionally risky behavior, but this 
does not appear to be the case. In fact, some health-risk behaviors (smoking, alcohol 
abuse) may be more likely in youth with chronic illness, despite the even greater 
health risks they face as a result (Sawyer et al. 2007).

Summary and Conclusions

The studies reviewed in this chapter demonstrate that risk-taking behavior increases 
substantially in adolescence, the result of a combustible combination of normal neu-
rodevelopment and greater freedom from parental control. We in turn have argued 
that nonadherence can be seen either as a risk-taking behavior itself, or as the result 
of the neurodevelopmental and social changes that underlie adolescent risk-taking.

Risk-taking, as suggested by Steinberg (2010) is normative in adolescence. It is 
biologically-driven and has adaptive features, leading youth to be open to new ex-
periences and explore what the world has in store for them. At the same time, risk-
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taking is the leading cause of youth morbidity and mortality. Its primary character-
istic is a heightened responsivity to reward, leading to a preference for short-term 
reward over long-term gain. This is not a recipe for good adherence to a medical 
regimen, which frequently “demands effort and sacrifice for long term goal without 
any apparent immediate benefit to the patient” (Wolpert and Anderson, 2001).

Adolescents, their parents, and their healthcare providers are all faced with ex-
ceptional complexities when trying to manage a chronic illness. Current research 
findings converge on a picture of adolescence that is characterized by:

• Worse adherence and worse illness control
• Increased risk-taking behavior
• Dramatic changes in the body and brain
• Heightened reactivity to reward (especially immediate reward) and to social and 

emotion input
• Immature cognitive control
• Decreased parent involvement
• A tendency to weigh risks against benefits
• High levels of stress

No wonder adherence is worse in adolescence than at any other time!
Younger adolescents tend to see themselves as especially vulnerable (Reyna and 

Farley 2006). They are also more prone to peer conformity, which peaks around 
age 10 or 11 and declines thereafter (Steinberg and Monahan 2007). Middle ado-
lescence is the time when the “maturity gap” between social-emotional reactivity 
and cognitive control is at its widest, and there is independent evidence that the 
tendency to favor risky choice also peaks at this age (Burnett et al. 2010). However, 
late adolescence still remains the time of greatest actual risk, primarily as a func-
tion of increased opportunity for risk-taking, ability to drive (car accidents being 
the leading cause of death in teens; Kann et al. 2014), and greatly reduced (if not 
absent) monitoring by parents.

Older adolescents may have decreased perception of risk because they have ex-
perience engaging in risk without negative consequences (Reyna and Farley 2006), 
but they are also beginning to shift to a more gist-based mode of reasoning, which 
should be somewhat protective. It is interesting to speculate that the development 
of the default network, which is known to be involved in some way in mentalizing 
and imagery, may contribute to the greater use of gist in determining whether a 
risky behavior “is worth it.” Recent research also suggests that from early to late 
adolescence there is a developmental shift from more reactive to more reasoned 
processing (Pomery et al. 2009), presumably as the social-emotional system begins 
to “cool down” and cognitive control mechanisms exert greater force.

Many of the problematic health-risk behaviors begun in adolescence persist into 
adulthood, where they continue to wreak havoc on the population’s health. A similar 
pattern is evident for nonadherence behaviors, which also tend to have their start in 
adolescence and, once established, can persist into adulthood. Thus, adolescence is 
both a time of greatly enhanced risk, but also of real opportunity, as interventions 
in adolescence can help prevent the decline of illness management and set the stage 
for more successful adherence in adulthood.



87References

References

Adams CD, Dreyer ML, Dinakar C, Portnoy JM. Pediatric asthma: a look at adherence from the 
patient and family perspective. Curr Allergy Asthma Rep. 2004;4(6):425–32.

American Diabetes Association. Standards of medical care in diabetes—2014. Diabetes C. 
2014;37(1):S14–80.

Amiel SA, Sherwin RS, Simonson DC, Lauritano AA, Tamborlane WV. Impaired insulin action 
in puberty: A contributing factor to poor glycemic control in adolescent with diabetes. NEJM. 
1986;315:215–9.

Anderson BJ. Who forgot? the challenges of family responsibility for adherence in vulnerable 
pediatric populations. Pediatrics. 2012;129.5:e1324–5.

Arnett P. Emerging adulthood: the winding road from late teens through the twenties. New York: 
Oxford University Press; 2004.

Baird A, Fugelsang J, Bennett C. What were you thinking: an fMRI study of adolescent decision-
making. New York, USA: Poster presented at Cognitive Neuroscience Society meeting; 2005 
Apr 2005.

Bender BG. Risk-taking, depression, adherence, and symptom control in adolescents and young 
adults with asthma. Am J Respir Crit Care Med. 2006;173:953–7.

Bender BG, Klinnert MD. Psychological correlates of asthma severity and treatment outcome 
in children. In: Kotses H, Harver A, Editors. Self-management of asthma. New York: Marcel 
Dekker; 1998. pp. 63–88.

Bernheim A, Halfon O, Boutrel B. Controversies about the enhanced vulnerability of the adoles-
cent brain to develop addiction. Front Pharmacol. 2013;4:4–118.

Berns GS, Moore S, Capra CM. Adolescent engagement in dangerous behaviors is associated with 
increased white matter maturity of frontal cortex. PLoS ONE. 2009;4(8):e6773.

Blakemore SJ. Imaging brain development: the adolescent brain. Neuroimage. 2012;61:397–406.
Blakemore SJ, Choudhury S. Development of the adolescent brain: implications for executive 

function and social cognition. J Child Psychol Psychiatry. 2006;47(3):296–312.
Blakemore S-J, Robbins TW. Decision-making in the adolescent brain. Nat Neurosci. 

2012;15:1184–91.
Brehm JW. A theory of psychological reactance. New York: Academic Press; 1966.
Broyd SJ, Demanuele C, Debener S, Helps SK, James CJ, Sonuga-Barke EJS. Default-

mode brain dysfunction in mental disorders: a systematic review. Neurosci Biobehav Rev. 
2009;33(3):279–96.

Buckner RL, Snyder AZ, Shannon BJ, et al. Molecular, structural, and functional characteriza-
tion of Alzheimer’s disease: evidence for a relationship between default activity, amyloid, and 
memory. J Neurosci. 2005;25:7709–17.

Burnett S, Bault N, Coricelli G, Blakemore S. Adolescents’ heightened risk-seeking in a probabi-
listic gambling task. Cogn Dev. 2010;25:183–96.

Carey S. Conceptual differences between children and adults. Mind Lang. 1988;3:167–81.
Casey BJ, Getz S, Galvan A. The adolescent brain. Dev Rev. 2008;28(1):62–77.
Casey BJ, Jones RM, Levita L, Libby V, Pattwell S, Ruberry S, Soliman F, Somerville LH. The 

storm and stress of adolescence: Insights from human imaging and mouse genetics. Dev Psy-
chobiol. 2010;52(3):225–35.

Cohen B. Is expected utility theory normative for medical decision making? Med Decis Mak. 
1996;16:1–6.

Cohn LD, Macfarlane S, Yanez C, Imai WK. Risk-perception: differences between adolescents 
and adults. Health Psychol. 1995;14:217–22.

Colver A, Longwell S. New understanding of adolescent brain development: relevance to transi-
tional healthcare for young people with long term conditions. Arch Dis Child. 2013;98:902–7.

DeWalt DA, Hink A. Health literacy and child health outcomes: a systematic review of the litera-
ture. Pediatrics. 2009;124:S265–74.

DiMatteo MR. Social support and patient adherence to medical treatment: a meta-analysis. Health 
Psychol. 2004;23:207.



88 6 Adherence in Adolescence

DiMatteo MR, Haskard KB, Williams SL. Health beliefs, disease severity, and patient adherence: 
a meta-analysis. Med Care. 2007;45:521–8.

Donovan JL. Patient decision making: the missing ingredient in compliance research. International 
journal of technology assessment in health care 1995; 11: 443–455.

Duke DC, Harris MA. Executive function, adherence, and glycemic control in adolescents with 
type 1 diabetes: a literature review. Curr Diab Rep. 2014 Oct;14(10):532.

Elkin TD, Whelan JP, Meyers AW, Phipps S, Glaser RR. The effect of achievement orientation on 
responses to success and failure in pediatric cancer patients. J Pediatric Psychol. 1998;23:67–76.

Erceg-Hurn DM, Steed LG. Does exposure to cigarette health warnings elicit psychological reac-
tance in smokers? J Appl Soc Psychol. 2011;41(1):219–37.

Ernst M, Nelson E, Jazbec S, McClure E, Monk C, Blair R, Leibenluft E, Blair J, Pine D. Amyg-
dala and nucleus accumbens activation in response to receipt and omission of gains in adults 
and adolescents. Neuroimage. 2005;25:1279–1291.

Fair DA, Cohen AL, Dosenbach NUF, Church JA, Miezin FM, Barch DM, Raichle ME, Petersen 
SE, Schlaggar BL. The maturing architecture of the brain’s default network. Proc Natl Acad 
Sci USA. 2008;105:1028–32.

Fields S, Leraas K, Collins C, Reynolds B. Delay discounting as a mediator of the relationship be-
tween stress and cigarette smoking status in adolescents. Behav Pharmacol. 2009;20:455–60.

Fischhoff B, Quadrel M. Adolescent alcohol decisions. Alcohol Health and Research World 1991; 
15: 43–51.

Galván A, Rahdar A. The neurobiological effects of stress on adolescent decision making. Neuro-
science. 2013;249:223–31.

Galván A, Hare TA, Parra CE, Penn J, Voss H, Glover G, Casey BJ. Earlier development of the 
accumbens relative to orbitalfrontal cortex might underlie risk-taking behavior in adolescence. 
J Neurosci. 2006;26:6885–92.

Gardner M, Steinberg L. Peer influence on risk taking, risk preference, and risky decision making 
in adolescence and adulthood: an experimental study. Dev Psychol. 2005;41:625–35.

Garner AS. Home visiting and the biology of toxic stress: opportunities to address early childhood 
adversity. Pediatrics. 2013;132:S6.

Gerrard M, Gibbons FX, Gano M. Adolescents’ risk perceptions and behavioral willingness: im-
plications for intervention. In: Romer D, Editor. Reducing adolescent risk: toward an integrated 
approach. Thousand Oaks: Sage; 2003. pp. 75–82.

Gerrard M, Gibbons FX, Houlihan AE, Stock ML, Pomery EA. A dual-process approach to health 
risk decision-making: the prototype-willingness model. Dev Rev. 2008;28:29–61.

Gibbons FX. Intention, expectation, and willingness 2008. http://cancercontrol.cancer.gov/BRP/
constructs/intent-expect-willingness/iew4.html.

Gibbons FX, Gerrard M. Health images and their effects on health behavior. In: Buunk BP, Gib-
bons FX, Editors. Health, coping, and well-being: perspectives from social comparison theory. 
Mahwah: Lawrence Erlbaum Associates; 1997. pp. 63–94.

Gibbons FX, Gerrard M, Blanton H, Russell DW. Reasoned action and social reaction: willingness 
and intention as independent predictors of health risk. J Pers Soc Psychol. 1998a;74(5):1164.

Gibbons FX, Gerrard M, Lane DJ. A social reaction model of adolescent health risk. In: Suls J, 
Wallston KA, Editors. Social psychological foundations of health and illness. Blackwell series 
in health psychology and behavioral medicine. Malden: Blackwell; 2003. pp. 107–36.

Gibbons FX, Gerrard M, Vande Lune LS, Wills TA, Brody G, Conger RD. Context and cognition: 
environmental risk, social influence, and adolescent substance use. Pers Soc Psychol Bull. 
2004;30:1048–61.

Gibbons FX, Gerrard M, Reimer RA, Pomery EA. Unintentional behavior: a subrational approach 
to health risk. In: de Ridder D, de Wit J, Editors. New perspectives on health behavior: The role 
of self-regulation. Chichester: Wiley; 2005.

Gibbons FX, Gerrard M, McCaul KD, editors. Constructs and measures web resource. National 
Cancer Institute Internet Web Site; 2006. [Retrieved 3/15/2015]. Behavioral intentions, expec-
tations, and  willingness.  http://cancercontrol.cancer.gov/brp/constructs/intent-expect-willing-
ness/index.html.

Giedd JN. The teen brain: Insights from neuroimaging. J Adolesc Health. 2008;42:335–43.

http://cancercontrol.cancer.gov/BRP/constructs/intent-expect-willingness/iew4.html
http://cancercontrol.cancer.gov/BRP/constructs/intent-expect-willingness/iew4.html
http://cancercontrol.cancer.gov/brp/constructs/intent-expect-willingness/index.html
http://cancercontrol.cancer.gov/brp/constructs/intent-expect-willingness/index.html


89References

Goldberg JH, Halpern-Felsher BL, Millstein SG. Beyond invulnerability: the importance of ben-
efits in adolescents’ decision to drink alcohol. Health Psychol. 2002;21:477–84.

Halpern-Felsher BL, Millstein SG, Ellen JM, Adler NE, Tschann JM, Biehl M. The role of behav-
ioral experience in judging risks. Health Psychol. 2001; 20(2):120–6.

Hammond D. Health warning messages on tobacco products: a review. Tob Control. 
2011;20:e327–37.

Helgeson VS, Siminerio L, Escobar O, Becker D. Predictors of metabolic control among adoles-
cents with diabetes: a 4-year longitudinal study. J Pediatr Psychol. 2009;34:254–70.

Hilliard JP, Fritz GF, Lewiston NJ. Levels of aspiration of parents for their asthmatic, diabetic, and 
healthy children. J Clin Psychol. 1985;41:587–97.

Horne R, Weinman I. Patients’ beliefs about prescribed medicines and their role in adherence to 
treatment in chronic physical illness. Psychosom Res. 1999;47:555–67. Janz NK, Becker MH. 
The health belief model: a decade later. Health Educ Behav. 1984;11(1):1–47.

Kann L, Steve K, Shari LS, Katherine HF, Joseph K, William AH, Richard L, et al. “Youth risk 
behavior surveillance-United States, 2013.” MMWR: Surveillance Summaries 63, no. SS-04 
2014:1–168.

Kaufmann L, Pixner S, Starke M, et al. Neurocognition and brain structure in pediatric patients 
with type 1 diabetes. J Pediatr Neuroradiol. 2011: Neurocognition and brain structure in pedi-
atric patients with type 1 diabetes.

Kessler RC, Berglund P, Delmer O, Jin R, Merikangas KR, Walters EE. Lifetime prevalence and 
age-of-onset distributions of DSM-IV disorders in the National Comorbidity Survey Replica-
tion. Arch Gen Psychiatry. 2005;62:593–602.

Kondryn et al. 2011, Taddeo D, Egedy M, Frappier J-Y. Adherence to treatment in adolescents. 
Paediatr Child Health. 2008;13(1):19–24.

Kovacs M, Goldston D, Obrosky S, Iyengar S. Prevalence and predictors of pervasive non-com-
pliance with medical treatment among youths with insulin-dependent diabetes mellitus. J Am 
Acad Child Adol Psychiatry. 1992;31:1112–9.

Laird RD, Pettit GS, Bates JE, Dodge KA. Parents’ monitoring-relevant knowledge and ado-
lescents’ delinquent behavior: Evidence of correlated developmental changes and reciprocal 
influences. Child Dev. 2003;74:752–68.

Larson RW, Verma S. How children and adolescents spend time across the world: Work, play, and 
developmental opportunities. Psychol Bull. 1999;125(6):701–36.

Laursen B, Collins WA. Parent–adolescent relationships during adolescence. In: Lerner RM, 
Steinberg L, Editors. Handbook of adolescent psychology. 3rd edn. Vol. 2. Hoboken: Wiley; 
2009. pp. 3–42.

Lenroot RK, Giedd JN. Brain development in children and adolescents: insights from anatomical 
magnetic resonance imaging. Neurosci Biobehav Rev. 2006;30:718–29.

Lilienfeld SO. Psychological treatments that cause harm perspectives on psychological science 2007.
Luna B, Padmanabhan A, O’Hearn K. What has fMRI told us about the development of cognitive 

control through adolescence? Brain Cogn. 2010;72:101–13. doi:10.1016/j.bandc.2009.08.005.
Mather M, Lighthall N. Both risk and reward are processed differently in decisions made under 

stress. Curr Dir Psychol Sci. 2012;21:36–41.
McClure SM, Laibson DI, Lowenstein G, Cohen JD. Separate neural systems value immediate and 

delayed monetary rewards. Science. 2004;306:503–7.
Metcalfe J, Mischel W. A hot/cool-system analysis of delay of gratification: dynamics of will-

power. Psychol Rev. 1999;106:3–19.
Milam JE, Sussman S, Ritt-Olson A, Dent CW. Perceived invulnerability and cigarette smoking 

among adolescents. Addict Behav. 2000 Jan–Feb;25(1):71–80.
Millstein SG, Halpern-Felsher BL. Judgments about risk and perceived invulnerability in adoles-

cents and young adults. J Res Adolesc. 2002;12:399–422.
Murphy DA, Rotheram-Borus MJ, Reid HM. Adolescent gender differences in HIV-related sexual 

risk acts, social-cognitive, factors and behavioral skills. J Adolesc. 1998;21:197–20.
National Survey of American Attitudes on Substance Abuse VIII. Teens and Parents. 2003; New 

York: National Center on Addiction and Substance Abuse at Columbia University.
NIH Publication No. 13–7589. 2013. http://drugfactsweek.drugabuse.gov/files/teenbrochure_508.

pdf. Accessed  15 Mar 2015.

http://drugfactsweek.drugabuse.gov/files/teenbrochure_508.pdf
http://drugfactsweek.drugabuse.gov/files/teenbrochure_508.pdf


90 6 Adherence in Adolescence

Olson E, Collins P, Hooper C, Muetzel R, Lim K, Luciana M. White matter integrity predicts delay 
discounting behavior in 9- to 23-year-olds: a diffusion tensor imaging study. J Cognit Neurosci. 
2008;21:1406–21.

Palladino DK, Vicki SH. Friends or foes? a review of peer influence on self-care and glycemic 
control in adolescents with type 1 diabetes. J Pediatric Psychol. 2012;37(5):591–603.

Patino AM, Sanchez J, Eidson M, Delamater AM. Health beliefs and regimen adherence in minor-
ity adolescents with type 1 diabetes. J Pediatric Psychol. 2005;30(6):503–12.

Paus T, Zijdenbos A, Worsley K, Collins DL, Blumenthal J, Giedd JN, et al. Structural maturation 
of neural pathways in children and adolescents: in vivo study. Science. 1999;283:1908–11.

Perantie DC, Wu J, Koller JM, et al. Regional brain volume differences associated with hypergly-
cemia and severe hypoglycemia in youth with type 1 diabetes. Diabetes C. 2007;30:2331–7.

Pomery EA, Gibbons FX, Reis-Bergan M, Gerrard M. From willingness to intention: Experi-
ence moderates the shift from reactive to reasoned behavior. Pers Soc Psychol Bull. 2009 
July;35(7):894–908.

Power JD, Fair DA, Schlaggar BL, Petersen SE. The development of human functional brain net-
works. Neuron. 2010;67(5):735–48.

Quadrel MJ, Fischhoff B, Davis W. Adolescent (in)vulnerability. American Psychologist, 1993; 
48, 102–116.

Rapoff MA. Adherence to pediatric medical regimens (2nd ed.). New York: Springer; 2010.
Reyna VF. How people make decisions that involve risk: a dual process approach. Curr Dir Psy-

chol Sci. 2004;13:60–6.
Reyna VF, Adam MB, Poirier K, LeCroy CW, Brainerd CJ. Risky decision-making in childhood 

and adolescence: a fuzzy-trace theory approach. In: Jacobs J, Klacynski P, Editors. The de-
velopment of judgment and decision-making in children and adolescents. Mahwah: Erlbaum; 
2005. pp. 77–106.

Reyna VF, Adam MB. Fuzzy-trace theory, risk communication, and product labeling in sexually 
transmitted diseases. Risk Anal. 2003;23:325–42.

Reyna VF, Farley F. Risk and rationality in adolescent decision-making: Implications for theory, 
practice, and public policy. Psychol Sci Pub Interest. 2006;7:1–44.

Reyna VF, Rivers SE. Current theories of risk and rational decision making. Dev Rev. 
2008;28(1):1–11.

Sawyer SM, Aroni RA. Self-management in adolescents with chronic illness. What does it mean 
and how can it be achieved? Med J Aust. 2005 Oct 17;183(8):405–9.

Sawyer SM, Drew S, Yeo MS. Adolescents with a chronic condition: challenges living, challenges 
treating. Lancet. 2007;369:(9571)1481–9.

Schwartz DD, Wasserman R, Powell PW, Axelrad ME. Neurocognitive outcomes in pediatric dia-
betes: a developmental perspective. Curr Diabetes Rep. 2014;10:533.

Seiffge-Krenke I. Chronic disease and perceived developmental progression in adolescence. Dev 
Psychol. 1998;34:1073–84.

Steinberg L. A social neuroscience perspective on adolescent risk-taking. Dev Rev. 2008;28:78–106.
Steinberg L. A behavioral scientist looks at the science of adolescent brain development. Brain 

Cogn. 2010;72:160–4.
Steinberg L. Should the science of adolescent brain development inform public policy? Lecture 

delivered at the National Academy of Sciences on November 3, 2011. http://issues.org/28-3/
steinberg/. Accessed 15 Mar 2015.

Steinberg L, Monahan KC. Age differences in resistance to peer influence. Dev Psychol. 
2007;43(6):1531–43.

Supekar K, Uddin LQ, Prater K, Amin H, Greicius MD, Menon V. Development of functional 
and structural connectivity within the default mode network in young children. NeuroImage. 
2010;52(1):290–301.

Taddeo D, Egedy M, Frappier JY. Adherence to treatment in adolescents. Paediatr Child Health. 
2008;13:19–24.

Wolpert HA, Anderson BJ. Management of diabetes: are doctors framing the benefits from the 
wrong perspective? BMJ. 2001;323:994–6.

Yurgelun-Todd D. Emotional and cognitive changes during adolescence. Curr Opin Neurobiol. 
2007;17:251–7.

http://issues.org/28-3/steinberg/
http://issues.org/28-3/steinberg/


91

Chapter 7
The Role of Parents

In contrast to warnings about the dangers of over-parenting, 
the child development literature is replete with evidence that 
parental involvement in children’s lives facilitates healthy 
development…. On the other hand, some research has 
suggested that too much parental involvement may lead to 
negative child outcomes.

—Schiffrin et al. 2013

Abstract Having a child with a chronic illness places a substantial burden on par-
ents. In early and middle childhood, the parent must shoulder complete responsibil-
ity for illness management; as the child enters adolescence, responsibility begins to 
be shared, and parenting gradually shifts from efforts to gain child compliance to 
efforts to support the youth’s increasing autonomy. This is a delicate dance, often 
fraught with the danger of descending into a cycle of parent-child conflict. Yet the 
research literature is very clear—maintaining positive parent involvement from 
childhood through even late adolescence is strongly associated with better adher-
ence, better illness control, and better child quality of life. how to maintain involve-
ment in a positive way without devolving into conflict is the focus of this chapter. 
We discuss important aspects of effective, positive parenting, and the ways parent-
ing can go wrong despite only intending to do well.

In the preceding chapters we discussed the challenges and complexities in man-
aging a child’s chronic illness. A point that may have been lost is that adherence 
problems are not specific to children and adolescents—in fact, estimated rates of 
nonadherence in adult populations are comparable (Sabate 2003). Yet children, of-
ten as young as 12 or even 10, are given primary responsibility for managing their 
illness. As we noted earlier, if adults struggle so much with adherence, how can we 
expect children to do better?

The answer, of course, is that they can’t. Fortunately, most children can benefit 
from the involvement of one or more concerned adults in managing their illness. 
When done right, parent support is one of the strongest predictors of successful 
health outcomes in children with diabetes, and parent disengagement or parent-
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child conflict are some of the strongest predictors of problematic adherence and 
poor illness control (Delamater et al. 2001).

Parent Involvement

Children with involved parents tend to fare better across almost all areas of devel-
opment—academically, emotionally, behaviorally, and socially (Schiffrin et al. 
2013)—whereas the converse is also true: children with uninvolved parents tend 
to do worse (e.g., Pomerantz et al. 2007). The National Longitudinal Study of 
Adolescent Health (Resnick et al. 1997) found that parent involvement in ado-
lescence was the strongest predictor of risky behavior such as substance use and 
unprotected sex.

The same patterns hold for children with chronic illness. When parent involve-
ment decreases, and children take on primary responsibility for illness manage-
ment, adherence and illness control can suffer (Kahana et al. 2008; Chaps. 7 and 
10). Reduced parent involvement/lack of monitoring is also associated with in-
creased risk for serious acute complications such as DKA in diabetes patients and 
organ transplant loss. Other research suggests that adolescents’ perception of par-
ent involvement is also important, with greater perceived involvement (especially 
around coping with stress) being associated with better adherence (Wiebe et al. 
2005).

However, as noted by many authors, not all involvement is equal. Research 
indicates that certain aspects of parenting and parent involvement are actually 
associated with worse outcomes. This occurs when parents’ involvement is per-
ceived as overly controlling, intrusive, or negative (Schiffrin et al. 2013; Seiffge-
Krenke et al. 2013; Wiebe et al. 2005), or conflict results (Hood et al. 2007). In 
such circumstances, adherence can suffer. In the words of Weissberg-Benchell 
et al. (2009), “the manner in which parents demonstrate involvement in diabetes 
management is more important than the specific amount of responsibility taken 
by the parent.”

Parenting Styles

The classic contemporary model of parenting, developed by Diana Baumrind 
(1971), identified two dimensions of parenting (control versus warmth/acceptance) 
that in turn yield four different parenting styles.

• Authoritative parents are high in both dimensions. They provide significant 
structure and limit-setting in a context of parental warmth.

• Authoritarian parents are high in control but low in warmth. They tend to be 
more punitive, negative, and critical. Authoritarian parents may receive immedi-
ate compliance, but at the cost of increased parent-child conflict and decreased 
behavioral compliance over time.
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• Permissive parents are low in control but high in warmth. They give their chil-
dren a lot of freedom and support, and are reluctant to set limits. Permissive 
parents make few demands on their children, making it difficult for the child to 
learn to regulate his behavior and consistently follow routines, including routines 
involved in illness management.

• Uninvolved parents are low in both dimensions. They allow their children a sig-
nificant amount of freedom but may seem (or be) disinterested in the outcome.

In general, authoritative parenting has been associated with the best outcomes, both 
in terms of general development and child functioning (Barber et al. 2005), and 
with regards to adherence and chronic illness control both in younger children (e.g., 
Davis et al. 2001; Monaghan et al. 2012) and adolescents (e.g., Shorer et al. 2011). 
Parental warmth, support, and acceptance (all aspects of authoritative parenting) 
are incontrovertibly associated with positive child outcomes in almost every area 
examined, and at any age, and this includes adherence (Butler et al. 2007; Davis 
et al. 2001; Monaghan et al. 2012). In contrast, parenting that is overly negative and 
critical (Armstrong and Streisand 2011) is strongly associated with worse psycho-
logical outcomes, lower adherence, and worse illness control.

The results for parental control are more complicated, depending on the devel-
opmental stage of the child (Butler et al. 2007), how control is defined, and espe-
cially how it is perceived (Wiebe et al. 2005).

Parental Control

Positive aspects of parent control include providing appropriate limits and monitor-
ing children’s and youth’s behaviors, both to ensure that adherence behaviors get 
done and that risk-taking behaviors are minimized. However, parents can attempt 
to exert too much control, giving their children little say and limiting them even 
from developmentally appropriate activities Overly controlling behavior has been 
associated with increased behavior problems among children, although whether this 
is cause or effect or an interaction has been debated—for example, parents may 
become more controlling in response to child behavior problems, as an attempt to 
reign the behaviors in, or children may escalate their behavior in the face of parent 
control, as a way of asserting their own autonomy.

Two types of parental control have been distinguished in the literature: behav-
ioral control and psychological control. These types of control have been shown to 
have very different effects on child outcomes.

Behavioral control, which involves parental monitoring and limit-setting, and 
is seen as being oriented toward socialization and behavioral regulation (Silk et al. 
2003). Parental behavioral control has generally been shown to be associated with 
positive child outcomes (Barber et al. 1994), although it may begin to have neg-
ative effects when youth reach early adulthood (Helgeson et al. 2014; Schiffrin 
et al. 2013). Surprisingly, most studies examining behavioral control on chronic 
illness outcomes have found negative effects (Butler et al. 2007; Davis et al. 2001; 
Wiebe et al. 2005), although this probably has to do with control was operational-
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ized in these studies (e.g., Weibe et al.: “mother told the child what to do or was 
too involved”; Butler et al.: parent ‘‘insists that you must do exactly as you are 
told’’; Helgeson et al.: “Do you feel as though your parents control everything in 
your life?” “Do you feel that your parents demand to know everything?”). These 
constructs of “excessive firm control” or “strictness” differ from the sort of limit-
setting typically associated with the authoritative parenting style. Parental monitor-
ing, arguably a less excessive form of limit-setting, has consistently been found to 
be associated with better regimen adherence (e.g., Ellis et al. 2007).

Psychological control involves manipulative parent behaviors focused on using 
guilt, shame, and contingent love and acceptance to pressure a child into conform-
ing with parent expectations (Barber 1996), or efforts to control the child’s thoughts 
and feelings (Butler et al. 2007). In contrast to behavioral control, psychologically 
controlling behavior has consistently been found to be detrimental to children’s 
general well-being (e.g., Barber et al. 2005). Studies have supported the negative ef-
fects of psychological control on chronic illness outcomes as well (e.g., Weissberg-
Benchell et al. 2009).

There is also evidence that parental control may have different effects for chil-
dren with and without a chronic illness. A recent study by Helgeson and colleagues 
(2014) examined whether perceptions of parent support and control in early adoles-
cence were predictive of risk behavior and health outcomes in emerging adulthood 
in youth with and without type 1 diabetes. Consistent with other studies, they found 
that excessive parent control was associated with a range of negative outcomes, 
including increased risk for smoking and reduced likelihood of attending college. 
Excessive control also predicted increased risk for depression in youth without 
diabetes. However, in youth with diabetes, the results were dramatically different. 
Parental controlling behavior in adolescence was associated with reduced risk for 
depressive symptoms and clinical depression in emerging adults with diabetes, and 
better diabetes self-care.

Why would parent control have such different effects for youth with and without 
a chronic illness? Helgeson et al. note the importance of parent involvement for 
good illness care, and speculate that for youth with diabetes (and presumably other 
chronic illnesses), “parent controlling behavior may reflect parent involvement.” 
The implication is that youth with chronic illness “may expect a higher level of pa-
rental involvement than other youth and be more likely to construe a lack of paren-
tal control as a lack of involvement in their lives.” Thus, parent behaviors that may 
seem overly controlling to many youth might instead be seen as necessary guidance 
and input by youth burdened with a chronic illness.

Of course, control is also somewhat in the eye of the beholder: what one per-
son perceives as controlling, another will view as necessary support (Wiebe et al. 
2005). Other factors such as the parent’s positive or negative affect, warmth, and 
communication style likely influence whether involvement is perceived as support-
ive or controlling. When involvement is coupled with criticism, for example, an 
adolescent may be made to feel incompetent (Pomerantz and Eaton 2000), reducing 
her sense of self-efficacy and her motivation to participate in her care (Wiebe et al. 
2005). When parent involvement is coupled with negative affect, a pattern of par-
ent-child conflict may also result.
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The Transactional Nature of Parenting

It should also be kept in mind that parenting is often a response to child behav-
iors, and not necessarily the initial cause. For example, lower child engagement 
in school, which has been postulated to result from over-involved parenting (e.g., 
Padilla-Walker and Nelson 2012), may actually precipitate greater parent involve-
ment and attempts at control.

In fact, this is a pattern we frequently see in families of children with a chronic 
illness. It often goes something like this: A 14 year-old with type 1 diabetes is given 
primary responsibility for illness management with little parent oversight. Over 
time, his adherence behaviors and metabolic control decline. When his mother dis-
covers that his A1c has climbed to 10 %, she steps back in and steps up her efforts 
to help, typically with some comments to the effect that she is disappointed and 
had expected her son to do better. Rather than accept her renewed involvement, 
however, the son tries to shut her out, sullenly saying he “can do this on his own.” 
This concerns his mother, who begins to nag and cajole him to take better care of his 
diabetes, but this backfires further, as her son becomes more resistant to complying 
as a way to preserve his sense of freedom and control. This is a well-documented 
pattern that has been termed miscarried helping.

Miscarried Helping

Miscarried helping (Anderson and Coyne 1991; Coyne et al. 1988) refers to an 
interaction pattern parents can fall into with their children over chronic illness man-
agement, in which parental attempts to help the youth backfire because they are per-
ceived as overly intrusive, coercive, or critical. Central to the phenomenon is parent 
worry and concern, which can make the interaction highly emotional for both parent 
and child. In response to the parent’s efforts, the child becomes more resistant, and 
the parent steps up her efforts further; the result is a downward spiral of conflict that 
often ends in parent disengagement from care (Hafen and Laursen 2009; Kerr et al. 
2008). Unfortunately this disengagement occurs just when more support is needed.

Miscarried helping is associated with worse adherence and poorer metabolic 
control in youth with type 1 diabetes, and it likely has similar effects in other illness 
groups (Drotar and Bonner 2009).

Racial/Ethnic Differences in Parenting

Discussions of parenting invariably raise questions about parenting differences 
between racial and ethnic groups, and whether research based on one group (typi-
cally middle class whites) is truly applicable to others. In general, the research 
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appears to support the general benefits of authoritative parenting for African 
American youth (Steinberg et al. 1991), although involvement of fathers may 
play a particularly important role (Bean et al. 2006). Other research suggests that 
there may be a subgroup of African American parents who have a mixed style of 
parenting (a combination of strict and stern but emotionally warm control—what 
the authors called “tough love”) that may be equally effective (Brooks-Gunn and 
Markman 2005).

Few studies have examined racial/ethnic differences in parenting and their re-
lation to adherence or chronic illness control. In a study of children with type 1 
diabetes (Davis et al. 2001), African American parents were significantly higher 
on strict control and their children had worse glycemic control, but parenting 
was not associated with glycemic control when race/ethnicity was entered in the 
analyses.

Parenting Stress

Unfortunately, parent involvement does not come without costs. Parents of children 
with a chronic illness are often at greater psychological risk than their children, and 
parental well-being and psychopathology are strongly associated with children’s 
health outcomes and adherence (Kazak et al. 2012). For example, symptoms of post 
traumatic stress (although not the full disorder) are highly elevated in parents of 
children with cancer (Kazak et al. 1997), type 1 diabetes (Cline et al. 2011; Landolt 
et al. 2002), organ transplant (Young et al. 2003), and children admitted to a hospital 
PICU (Balluffi et al. 2004).

Parents (especially mothers) also tend to bear the brunt of illness management 
responsibility, and many endure significant conflict with their child as a result. A 
recent systematic review found significantly higher parenting stress among caregiv-
ers of children with asthma, cancer, cystic fibrosis, diabetes, epilepsy, juvenile rheu-
matoid arthritis, and sickle cell disease compared to caregivers of healthy children, 
with an overall effect size of 0.40 (Cousino and Hazen 2013), and that stress was 
directly associated with parents having greater responsibility for illness manage-
ment. A child’s nonadherent behavior is also a source of stress for many parents 
(Powers et al. 2002).

Parenting stress is associated with worse adherence in children with different 
medical conditions, including asthma (DeMore et al. 2005), and organ transplant 
(Gerson et al. 2004). Managing parenting stress is likely to be important to develop-
ing effective parent-child collaboration. Interestingly, authoritative parenting may 
help reduce pediatric parenting stress, possibly through its effects on child behav-
ioral compliance and better adherence (Monaghan et al. 2012).
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Positive Parenting Can Reduce Risk

As noted above, positive or authoritative parenting is associated with better psy-
chosocial and behavioral outcomes for children. Importantly, these effects do not 
appear to be restricted to younger children. Studies suggest that positive parent-
ing is associated with emotional- and self-regulation in teens, and may influence 
engagement in health-risk behaviors such as alcohol consumption (Brody and Ge 
2001). Recent longitudinal research has also shown that positive parenting during 
conflict predicts reduced incidence of depressive disorders in teens years later (O.S. 
Schwartz et al. 2014).

Intriguingly, parenting may actually affect adolescent brain development. In an-
other longitudinal investigation using structural MRI, Whittle et al. (2014) found 
that positive parenting in early adolescence was associated with advanced matura-
tion of the amygdala, orbital frontal cortex, and anterior cingulated cortex in later 
adolescence. These brain areas are involved in reward processing, emotional reac-
tivity, and emotional regulation, and they are some of the same areas also involved 
in risky behavior in teens, as discussed in Chap. 6. Thus, these finding suggest that 
positive parenting may affect self-regulation—and risk-taking behavior—through 
its direct effects on brain development.

As discussed in Chap. 8, positive parenting can also buffer children from the ef-
fects of toxic stress (National Scientific Council on the Developing Child 2004). In 
fact, it is seen as the single factor that can make potentially toxic stressors tolerable, 
and allow children to shut off the stress response before it becomes permanently 
dysregulated. The National Scientific Council on the Developing Child and the 
American Academy of Pediatrics both view the promotion of positive parenting as 
the cornerstone of efforts to reduce health disparities related to toxic stress (Garner 
et al. 2012).

These observations raise the interesting question of whether positive parenting 
might reduce the risk for nonadherence. Studies demonstrating the effectiveness of 
parenting teamwork interventions (e.g., Anderson et al 1999; Duncan et al. 2013) 
would suggest that the answer is yes. Parent training in positive parenting tech-
niques at or around the time when a chronic illness is diagnosed might therefore 
help reduce the likelihood of the subsequent emergence of nonadherent behaviors, 
especially among higher risk families.

Evidence-Based Parenting Interventions

As noted by Garner et al. (2012), there are a number of evidence-based interven-
tions that promote positive parenting, including Triple P, Incredible Years, Home 
visiting, and Nurturing Parenting. Triple P may be of special interest to pediatricians 
and other healthcare providers, as the program offers training in evidence-based ap-
proaches to working with parents to foster positive parenting and prevent behavioral 
or emotional problems in children, using a brief consultation model adapted for pri-
mary care settings (see http://www.triplep.net/glo-en/home/).
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Summary and Conclusions

The research we have reviewed so far strongly supports the value and importance 
of continued parent involvement in chronic illness management. It has also revealed 
a pitfall of maintaining high levels of involvement in adolescence, in that involve-
ment can backfire and result in feelings of inadequacy or in a pattern of coercive 
parenting and parent-child conflict, especially in adolescence. As discussed in 
Chap. 6, normal developmental changes in adolescence drive this interaction to 
some degree. At the same time, parenting style appears to mediate the relationship 
between parent involvement and either positive or negative outcomes. Specifically, 
outcomes are optimized when parent involvement is accompanied by other aspects 
of positive parenting and conflict is minimized. We return to these issues in Part II 
of this volume, where we argue that it is time to rethink the prevailing focus on 
pediatric self-management in favor of a more family-centered view.
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Chapter 8
Poverty, Stress, and Chronic Illness 
Management

Abstract The burden of illness and the costs of nonadherence fall hardest on impov-
erished children, who often lack the social, financial, and environmental resources 
to allow them and their families to manage a chronic illness effectively. Poverty is 
a societal issue that has plagued humans from the earliest days of civilization, and 
by many accounts it has gotten worse over the past 10 years in the US. As such, 
many healthcare providers despair of ever helping their poorest patients struggling 
with adherence. In this chapter we review the barriers to adherence faced by these 
vulnerable families, and then discuss their differential exposure to social and envi-
ronmental stress, which in the worst cases can become “toxic,” severely limiting the 
ability to care for day to day needs. We review the evidence on toxic stress and its 
implications for chronic illness management. The chapter concludes with a discus-
sion of ways to ameliorate the impact of chronic stress, and the potential of these 
strategies to improve the adherence and well-being of impoverished children.

According to the World Health Organization (2005), the poor “are most at risk of 
developing chronic diseases and dying prematurely from them.” Poor children have 
greater exposure to environmental risks and reduced access to health services. They 
also have poorer adherence to medical regimens, and hence worse illness control 
(Adler et al. 1994).

Poverty reduces families’ abilities to manage the time-consuming complexities 
and shoulder the effort of managing a chronic illness. Most obviously, poor families 
have access to fewer resources. They are more likely to lack insurance or be under-
insured, reducing their access to primary and preventive care. High out-of-pocket 
costs (Rector and Venus 2004) and changes or delays in insurance coverage can 
affect families’ ability to fill or refill prescriptions. They have smaller and less ben-
eficial social networks to provide outside support and link them to other resources 
(Evans 2004). Lower parent education and health literacy can make it more difficult 
for poor parents to navigate the medical system and follow their children’s medical 
regimens (DeWalt and Hink 2009).

Poor families are also more likely to be single-parent families, and children of 
single parents are at exceptionally high risk for problematic adherence, even when 
controlling for socioeconomic factors and minority status (Schwartz et al. 2010; 
Thompson et al. 2001). Working parents often have very limited options for day-
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care, and many jobs make little or no provision for family leave (National Scientific 
Council on the Developing Child 2004). As a result, children are often left on their 
own, unsupervised, for extended periods of time, and for a child with a chronic ill-
ness this means having little parent support for illness management—another sub-
stantial risk factor for nonadherence, as we discuss in Chaps. 7 and 10.

Resource limitations associated with poverty are generally seen as policy and 
pragmatic issues rather than clinical concerns. Attempts to address the impact of 
these problems on adherence have included providing expanded insurance coverage 
through the Affordable Care Act, enhanced prescription coverage and elimination 
of out-of-pocket copayments (Choudhry et al. 2011), providing targeted education 
to high-risk families with low health literacy, calls for improved childcare options 
for poor families (National Scientific Council on the Developing Child 2004), and 
the move to umbrella care that includes social and psychological services under the 
auspices of the medical home. These are certainly beneficial moves with the poten-
tial to reduce disparities in healthcare.

However, even if all of the above changes were fully implemented, they would 
not address one of the fundamental differences between impoverished and higher 
income families—the substantial exposure to often severe social and environmental 
stress. As noted by Evans (2004), “Cumulative rather than singular exposure to a 
confluence of psychosocial and physical environmental risk factors is a potentially 
critical aspect of the environment of childhood poverty…. exposure to multiple 
stressors may be a unique, key feature of the environment of childhood poverty” 
(Evans 2004). Living with chronic stress is likely an important though under-recog-
nized contributor to poverty-linked disparities in pediatric adherence, as discussed 
in the next section.

Toxic Stress

Child development is an active process that results from an interaction between 
the child and environmental factors and experiences (De Civita and Dobkin 2004). 
Most experiences contribute to growth (when the child successfully navigates the 
experience); however, when an experience is negative and either traumatic or un-
remitting, and the child has little control over what happens, development can be 
arrested or affected for the worse.

Stress can be conceived of as any experience that exerts a type of “force” or strain 
on a person’s functioning or development. Current models view stress as either con-
tributing to or impeding development, depending on both the type of stress and on 
moderating factors. The National Scientific Council on the Developing Child has 
created a taxonomy of three different stress responses in children that differ in terms 
of the response’s intensity, duration, and ability to disrupt development (including 
neurodevelopment) (National Scientific Council on the Developing Child 2004).

Positive stress results from stressful experiences to which the child adapts, con-
tributing to growth. Examples include the first day of class, meeting someone new, 
taking a test, performing in front of others, or managing other challenges. Positive 
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stress is an important ongoing contributor to development and is part of the daily 
lives of all children. However, some children with significant problems with anxiety 
avoid sources of positive stress, limiting their developmental progress. Having a 
chronic illness can sometimes contribute to this avoidance. For example, a diabetic 
child who has an insulin pump may avoid going to summer camp because of fears 
of her diabetes being discovered. When anxious children are diagnosed with a new 
chronic illness, it is important to assess whether they begin to withdraw from par-
ticipating in developmentally-appropriate growth experiences.

Tolerable stress results from an adverse experience to which the child is still able 
to adapt. Common examples are the death of a loved one or other loss, an accident, 
injury, or other frightening experience. New diagnosis of a chronic illness can also 
result in tolerable stress. The moderating effects of parental support and warm fam-
ily relationships are critically important to making stress tolerable.

Toxic stress results from adverse childhood experiences (ACEs) that are traumatic 
or unremitting, and over which the child has little control. Examples include abuse, 
neglect, exposure to violence, or living with a substance-abusing parent. Poverty is 
also increasingly seen as source of chronic and possibly toxic stress (Pechtel and 
Pizzagalli 2010). If the stress is prolonged or severe enough, and parents are unable 
to buffer the child or provide ways to help the child manage stress, the neurological 
stress response system (the hypothalamic-pituitary-adrenal axis) gets “set” in such 
a way as to be more reactive to future stress, and to have more difficulty “shutting 
off.” Children from impoverished backgrounds are exposed to significantly more 
stress than other children, with fewer resources to help them cope. In consequence, 
they are more likely to struggle to adapt if they are diagnosed with a chronic illness.

All types of stress result in activation of the autonomic stress response system, 
causing elevation of heart rate and blood pressure, and production of stress hor-
mones such as cortisol, norepinephrine, and adrenaline (the so-called fight or flight 
response). In response to both positive and tolerable stress, this activation is a tem-
porary condition that returns to baseline once the stressful experience has ended. 
Not so with toxic stress. Toxic stress results in chronic over-activation of this sys-
tem, which can result in dysregulation of the stress response itself (precipitating 
poor responses to stress in the future), and in severe cases can damage the CNS, 
affecting cognitive, social, and emotional development. Exposure to extreme stress 
alters the structure and functioning of the amygdala, hippocampus, and prefrontal 
cortex (McEwen and Gianaros 2011), resulting in increased anxiety and reduced 
control of mood and memory (Shonkoff et al. 2012).

In fact, there is accruing evidence that toxic stress contributes to a host of serious 
social ills, including racial/ethnic disparities in cognitive development and educa-
tional attainment (Shonkoff 2010), greatly increased incidence in health-risk be-
haviors (smoking, alcohol, and drug abuse, earlier sexual activity and promiscuous 
sex), mental health problems such as depression, anxiety (Anda et al. 2006), and 
risk for suicide (CDC 2006); somatic complaints including obesity and sleep distur-
bance; high perceived stress, anger problems, and violence (Anda et al. 2006), and 
medical conditions such as chronic obstructive pulmonary disease, ischemic heart 
disease, and liver disease (CDC 2006) (Fig. 8.1).
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According to CDC (2014; http://www.cdc.gov/violenceprevention/acestudy/
prevalence.html), 64 % of adults in the original ACE Study sample ( n = 17,337) re-
ported having experienced one or more ACE in their life, and Garner has suggested 
that the average pediatrician will see 2–4 children with an ACE score of 4 or higher 
every day. Thus, this is a problem of astounding magnitude; and there is no doubt 
that the poor are exposed to higher rates of adverse experiences and toxic stress. 
According to Child Trend’s analysis of data from the 2011/2012 National Survey 
of Children’s Health (2013; http://www.childtrends.org), approximately 12–14 % 
of poor and near-poor children experienced three or more ACEs, compared to only 
6 % of children at twice the poverty level or higher. As noted above, poor children 
are also much more likely to develop a chronic illness. For children who have both 
high toxic stress exposure and a chronic illness, the combination is likely to prove 
overwhelming (Anderson 2012).

Adaptation to Stress

Even when exposed to severe stressors, most people adapt reasonably well, without 
experiencing toxic stress or going on to develop more serious outcomes such as post 
traumatic stress disorder (PTSD). Diathesis/stress models posit that certain intrinsic 
factors (diatheses) predispose someone to greater or lesser vulnerability to stressful 
situations (Zuckerman 1999). Having a genetic predisposition to depression would 
be one example. Early exposure to toxic stress is another critically important con-
tributor to stress vulnerability (Anda et al. 2006). As we discussed earlier, chronic 
illness can be a significant source of stress that can be experienced as traumatic (at 
diagnosis) and unremitting (as in the case of illnesses like diabetes that require daily 
management and allow no “holidays”).

In many cases even severe stressors can be modulated by parental warmth and 
support, serving to “detoxify” extreme stress to some degree (National Scientific 
Council on the Developing Child 2004); but when support is lacking, vulnerability 

Fig. 8.1  The ACE pyramid. http://www.cdc.gov/violenceprevention/acestudy/pyramid.html
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to the affects of stress can be quite high. The role of parents in moderating stress fur-
ther highlights the importance of parenting to the adjustment (and ultimately adher-
ence behaviors) of children with chronic illness, as will be discussed further below.

Does Toxic Stress Contribute to Nonadherence?

The impact of toxic stress also falls especially heavily on the poor and minorities, 
contributing to disparities in development, educational and occupational attainment, 
and both mental and physical health (Shonkoff 2010). We believe that toxic stress 
is also likely an important contributor to disparities in chronic illness management 
among impoverished and minority children. Toxic stress could potentially affect 
adherence in multiple ways.

First, toxic stress can directly affect chronic illness control Stress is associated 
with increased hyperglycemia in diabetes (Brand et al. 1986; Goetsch 1989), pain 
episodes in sickle cell disease (Gil et al. 2003; Steinberg 1999), physical malaise in 
juvenile rheumatic disease (Schanberg et al. 2000), and asthma morbidity (Williams 
et al. 2009). In the National Cooperative Inner-City Asthma Study ( n = 1528), 50 % 
of caregivers reported clinically significant symptoms of psychological distress, 
and on average reported experiencing more than 8 undesirable life events in the 
preceding 12 months (Wade et al. 1997), and children whose caretakers had clini-
cally significant mental health problems had almost twice as many asthma hospital-
izations (Weil et al. 1999). High prevalence of violence in their communities was 
also associated with asthma morbidity (Wright et al. 2004).

Poor chronic illness control in turn can make adherence much more challeng-
ing (Bender and Klinnert 1998; DiMatteo et al. 2007). Patients can end up feeling 
helpless and hopeless when faced with unresponsive and unremitting symptoms and 
eventually “give up” on attempts to manage their illness (Polonsky 1996). As sug-
gested by DiMatteo et al. (2007), “Establishing medication and treatment routines 
central to the management of complex regimens, and attempting to live normal 
gratifying lives despite the demands of serious disease, can be very difficult when 
health status becomes increasingly poor.”

Second, toxic stress can affect adherence indirectly by reducing a person’s abil-
ity to engage in self-care or care of a child Toxic stress is strongly (and prospec-
tively) associated with depression, substance abuse (Anda et al. 2006), and risk for 
suicide (CDC 2006). Depressed individuals often have difficulty with initiative and 
motivation, and experience fatigue and concentration difficulties, making self-care 
and chronic illness care much more challenging (Gonzalez et al. 2008), and youth 
with suicidal ideation have a three-fold increase in nonadherence (Goldston et al. 
1997). Alcohol and drug abuse have also been found to be associated with poorer 
adherence (e.g., Ahmed et al. 2006; Hendershot et al. 2009; Hinkin et al. 2004).

In addition to mental health and behavioral concerns, toxic stress is also associat-
ed with cognitive difficulties that can influence adherence. Early in life, toxic stress 
affects brain development and is believed to be a potent contributor to disparities in 
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learning and cognitive functioning (Baker et al. 2013; Pechtel and Pizzagalli 2010; 
Shonkoff 2010); including significant memory impairment (Anda et al. 2006) and 
executive dysfunction (Bos et al. 2009), abilities which are integral to successful ill-
ness management (Duke and Harris 2014; Soutor et al. 2004). Memory impairment 
is especially notable, given that the most common reason offered for medication 
nonadherence is forgetting (e.g., Buchanan et al. 2012).

Third, toxic stress may affect adherence through an increase in risk-taking 
behavior Toxic stress is also associated with greatly increased incidence of risk-
taking behaviors. As noted above, teens (and adults) with a history of adverse child-
hood experiences (ACEs) are more likely to abuse alcohol and drugs (Anda et al. 
2006). Other risky behaviors associated with early ACEs include smoking, overeat-
ing, promiscuous sex (Shonkoff 2010), and gambling (Scherrer et al. 2007). It has 
been suggested that these behaviors all have the function of reducing stress (which 
has been termed behavioral allostasis; Garner 2013; see also Rothman et al. 2008). 
However, it is also possible that toxic stress reduces capacity for self-regulation and 
self control. Indeed, there is evidence that brain areas associated with self-regula-
tion and risk-taking in adolescence are altered in response to toxic stress (McEwen 
and Gianaros 2011).

The research reviewed above provides a strong albeit circumstantial case for the 
effect of toxic stress on pediatric adherence. However, there is also some direct evi-
dence that toxic stress can impair adherence. Stressful life events have been found 
to be associated with lower adherence in children with HIV (Williams et al. 2006), 
while a history of childhood abuse is a very strong predictor of nonadherence and 
graft failure in liver transplant patients (Lurie et al. 2000; Shemesh et al. 2007).

Managing Toxic Stress

In a classic article on the effects of poverty on children’s psychological functioning, 
Evans (2004) wrote:

Psychologists are aware of the multiple disadvantages accompanying low income in Amer-
ica. Yet the search for explanatory processes of poverty’s impacts on children has focused 
almost exclusively on psychosocial characteristics within the family, particularly negative 
parenting.

He rightly goes on to criticize this focus as too limited, suggesting that it ignores the 
cumulative exposure to multiple stressors and environmental risk factors that poor 
children routinely face. While we agree that parenting is not the cause of health 
disparities—that parenting is not the problem—it is unquestionably a critical part 
of the solution.

Healthy relationships provide the strongest buffers for childhood adversity 
(National Scientific Council on the Developing Child 2004). Positive parent-
ing—defined as parenting that is supportive and warm—is strongly associated 
with children’s development, behavioral functioning, and psychological well-being  
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(O. S. Schwartz et al. 2013). As we discuss in Chap. 7, positive parenting is also 
associated with better regimen adherence, although what constitutes effective par-
enting changes at different ages.

Comorbid Risk

Finally, it also should be noted that impoverished children and their families are 
more likely to have multiple risk factors that can interact to further complicated 
adherence. In one study (Schwartz et al. 2011), children with type 1 diabetes and 
behavior problems who came from single-parent families (but not those living in 
dual parent households) had an almost six-fold increase in risk for a diabetes-related 
emergency room visit post-diagnosis. It may simply be too difficult for single par-
ents to gain compliance from behaviorally difficult children in the face of all of 
the other competing demands vying for their attention. This finding reinforces two 
points: that parent-child interactions are a critical determinant of adherence and 
illness control, and that these interactions (and their outcomes) are strongly influ-
enced by broader macrosystem factors (Bronfenbrenner 1979). To the latter point, 
in another study examining risk factors in children with type 1 diabetes (Schwartz 
et al. 2014), patients at moderate risk for developing poor glycemic control had a 
high incidence of demographic risk factors only, whereas high risk patients had both 
demographic and psychosocial risk (Fig. 8.2.).

Conclusions

Due to the persistence of poverty-related disparities in healthcare utilization, parent 
education, and health literacy, many clinicians despair of helping their low income 
patients when problems with adherence emerge. It simply feels like the problems 
are too big, and too much out of their hands. Poverty is first and foremost a societal 

Fig. 8.2  Incidence of risk 
factors by risk category, 
collapsed across risk type: 
sociodemographic risk 
(Medicaid, single-parent, 
large family, caregiver unem-
ployed) and psychosocial 
risk (child behavior, mood, or 
social problems; family con-
flict; parent stress/anxiety). 
(From Schwartz et al. 2014)
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and political issue, and progress in addressing poverty-related health disparities in 
the U.S. has been limited. There are some very promising changes occurring, such 
as the move to the medical home model, that have the potential to transform health-
care for the poor. Yet the effects of poverty are likely to remain potent for a long 
time to come.

However, there is a growing recognition that pediatricians and other clinicians 
do have an important role to play in identifying and managing toxic stress in their 
patients. The American Academy of Pediatrics has identified toxic stress as a prior-
ity area (Garner et al. 2012), and a work group is currently developing guidelines 
for prevention, screening, and treatment, and for parent education. The AAP recom-
mends public outreach for preventive efforts, in-office screening, and collaborating 
with networks of other professionals (social workers, psychologists) in treatment. 
Importantly (we believe critically), the guidelines also stress promotion of the role 
of positive parenting:

Because the essence of toxic stress is the absence of buffers needed to return the physi-
ologic stress response to baseline, the primary prevention of its adverse consequences 
includes those aspects of routine anticipatory guidance that strengthen a family’s social 
supports, encourage a parent’s adoption of positive parenting techniques, and facilitate a 
child’s emerging social, emotional, and language skills. (Garner et al. 2012)

As discussed in Chap. 7, interventions focused on positive parenting skills—and 
collaboration to this end between parents and pediatricians—will likely also prove 
integral to efforts to improve pediatric adherence.
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Chapter 9
Racial/Ethnic Disparities and Adherence

Ashley Butler

Abstract This chapter describes the pervasiveness of racial/ethnic disparities in 
outcomes of pediatric chronic conditions, and focuses on low adherence to treat-
ment regimens among minority children and their families as a contributor to these 
disparities. We emphasize the need to increase effective parent- and adolescent-
provider communication within a health system approach to promote adherence 
among minority children. We discuss ways that providers, parents, and adolescents 
can build skills to achieve effective communication. Finally, we describe the impor-
tance of a culturally competent workforce to help minority parents and adolescents 
build effective skills for communicating with providers to promote adherence.

Overview of Health Disparities among Racial/Ethnic 
Minority Children

The term health disparity population is defined by the National Institute on Minor-
ity Health and Health Disparities (NIMHD) as a group that experiences a significant 
disparity in the overall rate of disease incidence, prevalence, morbidity, mortality, 
or survival rates compared to the health status of the general population. Racial/
ethnic minorities in the U.S. are designated as one health disparity population and 
consist of the following groups: African Americans, American Indians/Alaska Na-
tives, Asians, Hispanics, and Native Hawaiians and Other Pacific Islanders.

While most research and national attention has focused on health disparities 
among minority adults, disparities in children’s health are also extensive, pervasive 
and persistent (Flores and the Committee on Pediatric Research 2010). Research 
has detailed disparities in overall mortality rates, prevention, and general health 
status of children, (Flores and the Committee on Pediatric Research 2010) and these 
differences generally persist when other, correlated factors such as SES are con-
trolled. Moreover, minorities, especially African Americans, have greater exposure 
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to toxic stress (http://www.childtrends.org/wp-content/uploads/2013/07/124_Ad-
verse_Experiences.pdf) which can have a substantial impact on medical adherence.

Studies have also concentrated on the outcomes of chronic conditions among 
minority children. Unfortunately, minority children disproportionately experience 
adverse outcomes in a number of chronic conditions (Berry et al. 2010). African 
American and Puerto Rican children have higher asthma mortality rates compared 
to non-Hispanic white children. Diabetes-related death among African American 
children is twice the rate of non-Hispanic white youth (CDC 2007). There are 
shorter survival rates for some congenital heart conditions among African Ameri-
can children (Boneva et al. 2001) and for Acute Leukemia among Hispanic chil-
dren (Linabery and Ross 2008). American Indian and African American children 
with attention-deficit hyperactivity disorder (ADHD) have 4 times higher odds of 
school failure and 11 times higher odds of family burden compared to non-minority 
children (Ezpeleta et al. 2001). Compared to the many studies that have described 
disparities in children’s health outcomes, a much smaller body of literature has fo-
cused on modifiable factors that influence child health disparities or solutions to 
eliminate them.

Racial/ethnic differences in various characteristics of health care are included 
in most models to explain disparities in health outcomes and to guide the develop-
ment of strategies for disparities reduction (Kilbourne et al. 2006). Differences in 
the health care outcomes across racial/ethnic groups are likely due to the interaction 
of patient (and parent)-, provider-, and health system factors. The higher rate of 
nonadherence to treatment regimens among minority children is one consequence 
of inequity in health care that contributes to disparities in health outcomes among 
minority children with chronic conditions.

Adherence among Racial/Ethnic Minority Children

Poorer adherence to treatment recommendations among minority children com-
pared to non-minority children has been documented for a number of chronic condi-
tions. African American and Hispanic children with asthma are less likely to adhere 
to clinic visits or use inhaled corticosteroids (Crocker et al. 2009). These groups 
of children also are less likely to use medication for ADHD (Saloner et al. 2013) 
and for depression (Fontanella et al. 2011). Children with type 1 diabetes have sig-
nificantly poorer glycemic control (Mayer-Davis et al. 2009; Schwartz et al. 2013) 
that is at least partly attributable to lower overall adherence to the diabetes regi-
men (Auslander et al. 1997). Auslander et al. reported less frequent blood glucose 
checking and poorer dietary adherence among diabetic African American youth. 
Schwartz et al. (Schwartz et al. 2011) found that African American families were 
significantly more likely to miss diabetes clinic follow-up appointments than other 
groups. Over 65 % missed one or more appointments in the first nine months fol-
lowing diagnosis, compared to 41 % of Hispanic families and 24 % of Caucasian 
families. Hispanic children have demonstrated lower adherence to oral mediation 
for type 2 diabetes (Adeyemi et al. 2012) and to medication treatment for Acute 
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Lymphoblastic Leukemia compared to non-minority children (Bhatia et al. 2012). 
African American children showed higher nonadherence to antiretroviral treatment 
for human immunodeficiency virus (Naar-King et al. 2013) and to medication for 
hypertension (Eakin et al. 2013).

Given the widespread disparities in nonadherence, we emphasize that improving 
adherence among minority children is an essential goal to help eliminate disparities 
in outcomes of chronic conditions. Below we describe the potential of enhancing 
parent-, adolescent-, and provider communication for improving adherence among 
minority children.

Parent- and Adolescent-Provider Communication  
and Adherence

Many studies show that effective patient-provider communication is associated with 
higher adherence to treatment regimens (Zolnierek and Dimatteo 2009). For exam-
ple, when providers elicit parent participation in asthma treatment plans, children 
are more adherent to asthma medication 1 month later (Sleath et al. 2012). Experts 
have indicated that ineffective communication between minority parents, minority 
adolescents, and their providers also contributes to racial and ethnic differences in 
adherence. Health communication theory provides a conceptual model for explain-
ing the role of communication in racial/ethnic differences in treatment adherence.

Ashton and colleagues (Ashton et al. 2003) set forth a health communication 
conceptual framework that is grounded in the explanatory model of illness (Klein-
man et al. 1978). The explanatory model of illness postulates that patients and pro-
viders each have their own unique perceptions of health conditions and treatment 
options. Explanatory models of illness can greatly vary between providers and pa-
tients from different racial/ethnic and cultural groups. Ashton et al. argue that effec-
tive communication is especially needed to develop a shared explanatory model of 
health conditions between patients and providers from different groups, and thereby 
to promote treatment adherence (Ashton et al. 2003).

Empirical studies support this model by demonstrating racial/ethnic differences 
in effective parent- and adolescent- provider communication. Parents of minority 
children with chronic physical conditions report less participation in treatment de-
cision making than non-minority parents (Butler et al. 2014). Providers give less 
information about medication options, are more likely to use impersonal biomedi-
cal language (Roter et al. 1997) and less likely to elicit preferences, expectations, 
or concerns among African American parents compared to non-minority parents 
(Brinkman et al. 2011). Providers also direct fewer questions to African Ameri-
can and Hispanic youth compared to non-minority youth (Stivers and Majid 2007). 
Several cultural, perceptual, and educational factors likely influence less effective 
communication patterns between providers and minority parents and adolescents.
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Factors that Influence Communication Between Minority 
Families and Healthcare Providers

Ashton et al. posit that differences in language (terms, idioms, and metaphors to de-
scribe health), styles of communicating, or perceptions of balance, power, and trust 
in the patient-provider interaction may limit the development of a shared model 
when patients and providers are from different racial/ethnic backgrounds (Ashton 
et al. 2003). Other researchers have focused on the role of implicit attitudes among 
providers and racial differences in patient-provider communication. Implicit atti-
tudes are those that are outside of awareness, and are not available to report, and are 
therefore considered “unconscious.”

Cooper et al. (2012) examined the relation between primary care clinicians’ im-
plicit attitudes about race and their communication with patients and patient ratings 
of care. Specifically, they used the computer-based Implicit Association Test (IAT; 
Greenwald et al. 1998) to examine the relative association strength between the 
target concepts race (White vs. Black) and patient compliance (e.g., willing, reli-
able, and helpful vs. reluctant, apathetic, and lax). They hypothesized that negative 
implicit stereotypes of Black patients as measured by the IAT would be associated 
with clinicians’ nonverbal communication and patient ratings of care. Findings indi-
cated that implicit racial stereotyping was associated with less rapport-building and 
facilitative communication to obtain the perspective of African American patients, 
and less rapport-building and facilitative communication was related to lower pa-
tient satisfaction with care. At the same time, implicit racial stereotyping among 
providers was associated with more rapport building and facilitative communica-
tion with non-Hispanic white patients, and more rapport building and facilitative 
communication was associated with greater patient satisfaction with care (Cooper 
et al. 2012). Cooper et.al concluded that implicit attitudes about race among provid-
ers may contribute to ineffective communication among minority patients. Thus, 
implicit racial attitudes may limit the development of a shared model of health dur-
ing healthcare interactions with minority families by contributing to less effective 
communication.

In general, patients and families who perceive discrimination or distrust their 
provider are more likely not to follow treatment recommendations and tend to have 
worse health outcomes (Hausmann et al. 2008; Trivedi and Ayanian 2006; Wil-
liams 2003). Some research indicates that distrust is more likely when patient and 
provider are from different racial/ethnic backgrounds (Street et al. 2008), although 
much of the effect of congruence may be due to communication differences, as 
noted above (Ashton et al. 2003).

The level of parent and adolescent health literacy or culturally-related health 
beliefs may also contribute to ineffective communication (Diette and Rand 2007). 
As noted earlier, health literacy is defined as the capacity to obtain, process, and 
understand basic health information and services needed to make appropriate health 
decisions (Institute of Medicine 2004). African American and Hispanic parents are 
more likely to have low health literacy than non-Hispanic white parents (Yin et al. 
2009). Lower health literacy among minority parents may be due to lower educa-
tional attainment or limited English proficiency.
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Finally, a number of studies have shown racial/ethnic differences in health be-
liefs and perceptions. For example, there are racial/ethnic differences in parental 
and adolescent beliefs about the causes of child mental health conditions and treat-
ment options (Bussing et al. 2012; Dosreis et al. 2003; Yeh et al. 2004). African 
American and Hispanic parents of children with asthma have lower expectations 
for child functioning, stronger perceptions of competing family priorities, and more 
medication concerns than non-Hispanic white parents (Conn et al. 2007; Wu et al. 
2008). Low health literacy or culturally-related health beliefs among minority par-
ents and adolescents may limit effective communication to develop a shared model 
of health and partnerships with providers. Below we discuss strategies to promote 
effective communication between minority families and providers.

Promoting Effective Parent-Provider and Adolescent-
Provider Communication

To date, most interventions targeting effective patient-provider communication to 
promote adherence have focused on adult health disparities. We draw on techniques 
from the adult literature to provide the following recommendations for promoting 
effective parent-provider communication as a strategy to prevent nonadherence in 
pediatrics. Research in adult care supports the need to build the skills of parents and 
adolescents, as well as providers when seeking to enhance effective communication 
(Alegria et al. 2014).

Communication Skills Training for Providers Communication skills training for 
providers is recommended to enhance parent-and adolescent-provider communica-
tion to promote adherence among minority children. Social cognitive theory sug-
gests that enhancing providers’ communication skills that build partnerships with 
families can prevent or eliminate the impact of implicit attitudes on racial/ethnic 
differences in communication during health care visits (Burgess et al. 2007). Com-
munication skills training should aim to enhance skills for patient-centered com-
munication and collaborative decision-making to reach the goal of establishing a 
shared model of health and strong partnerships between providers and minority 
families.

Parent- and adolescent-centered communication are defined as verbal behaviors 
that increase providers’ understanding of parents’ and adolescents’ individual needs, 
perspectives, and values; give them the information they need to participate in their 
care; and build trust and understanding (Levinson et al. 2010). Parent- and adoles-
cent-centered communication skills include information giving, question asking, 
supportiveness, and partnership building (Wissow et al. 2011; Horn et al. 2012). 
Collaborative decision-making is the degree to which parents and providers share 
power when making decisions (Charles et al. 1997).

Table 9.1 provides an example of communication skills training activities and 
content for providers. Components of in-person communication skills training for 
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providers include didactic instruction, role-play, and individualized feedback to 
providers based on their interaction with a simulated parent or adolescent. Commu-
nication skills training to improve the care of minority patients should also include 
didactic content and individualized feedback based on simulated interactions that 
focus on culturally specific health beliefs (e.g., medication concerns, and expecta-
tions). Training can occur within small groups, and ideally would include some 
role-play to practice skills.

Training may also need to concentrate on helping providers assess the health 
literacy of parents and adolescents, and strategies to tailor health information to 
their literacy level. For example, successful strategies may include adding video to 
verbal narratives to deliver important health information. Emerging studies suggest 
that web-based communication skills training may be a cost-effective and scalable 
alternative to in-person communication skills training for providers. Specifically, 
meta-analysis of research in provider medical education suggests that web-based 
interventions are equivalent to traditional in-person methods for improving knowl-
edge and skill acquisition (Cook et al. 2008).

Coaching for Parents and Adolescents Coaching interventions for adolescents 
and parents are also encouraged to increase effective communication with pro-

Table 9.1  Communication skills training for providers
Delivery Methods
Didactic presentations/CMEs
Small-group discussion
Guided role play
Written materials
Coaching Activities
Observe demonstration of communication skills
Practice communication skills with simulated parent and adolescent and receive feedback
Complete self-assessment exercises
Review written information on treatment guidelines for health condition (if applicable)
Review written summaries of research on culturally-specific health beliefs and perceived barri-
ers to adherence among minority parents and adolescents
Communication Training Targets
Asking open-ended questions to
Elicit parent and adolescent concerns about the health condition and its treatment
   Understand parent and adolescent knowledge and beliefs about the health condition; monitor 
adherence
Understand parent and adolescent perceptions of barriers to adherence
 Providing information about the health condition and treatment in short, clear statements (fol-
lowed up with brief written materials)
Being supportive by making emotional connections and supportive statements
 Building a partnership by engaging both the parent and the adolescent in problem-solving and 
shared treatment decision-making
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viders to prevent nonadherence. Table 9.2 provides an overview of activities that 
can be completed during coaching sessions with parents and adolescents and the 
communication skills that can be the focus of sessions. Coaching interventions for 
parents provide information about the chronic health condition, encourage paren-
tal empowerment and active involvement in care, and teach specific strategies for 
communicating with providers. Coaching sessions teach parents and adolescents 
effective communication techniques to promote collaborative communication and 
shared decision making with providers using modeling and role play.

Given the roles of health literacy and culturally related health beliefs (e.g., per-
ceptions of competing demands, medication concerns) in parent-provider commu-
nication among minority families, it is important that coaching interventions also 
address these elements. For example, information about chronic health conditions 
during coaching sessions may be tailored to the health literacy level of parents and 
adolescents. Culturally related health beliefs or perceptions can be elicited during 
coaching sessions, and parents and adolescents can be encouraged to discuss these 
beliefs with their providers.

Table 9.2  Communication skills training for patients and parents
Delivery Methods
In clinic
20 min face-to-face pre-encounter coaching session
10 min face-to-face post-encounter debriefing session
Follow-Up
20–30 min phone follow-up session prior to the child’s next scheduled appointment
Written materials
Coaching Activities
Discussion of any parent concerns regarding previous interaction with provider and changes 
they would like to make
Discussion of parent and adolescent concerns and perceived barriers to the management of the 
chronic condition
Parents and adolescents write down appointment information, treatment regimen, and ques-
tions they will ask provider
Parents and adolescents practice disclosing concerns, asking questions, and stating preferences 
with communication coach
Coach provides reinforcement and reminders about preparing for upcoming visits
Discussion of ways parents and adolescents can obtain support for preparing for upcoming 
visits with their provider
Parents and adolescents review written stories with graphics (e.g., photo-novels) that depict 
parent and adolescents using communication skills
Communication Training Targets
Disclosing concerns about health condition and barriers to engaging in treatment regimen
Asking questions to obtain information about health condition and treatment
Stating treatment preferences
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Researchers focused on coaching interventions with minority adults have noted 
the need to ensure coaching interventions are delivered by culturally-competent 
staff to enhance the credibility, relevance, cultural appropriateness, and effective-
ness of such interventions among minority patients (Cooper et al. 2013). One way 
to do this is through the use of lay health workers, individuals who do not have 
formal healthcare training but receive on the job training. Interventions delivered by 
lay health workers to families of children with chronic conditions have shown im-
provements in urgent care use and family psychosocial functioning (Raphael et al. 
2013), and there is evidence that coaching sessions delivered by lay health workers 
may enhance the cultural appropriateness of coaching for minority parents and ado-
lescents. Encouragingly, coaching interventions to enhance partnerships between 
families and providers as a strategy to promote adherence align with opportunities 
available through the Patient Protection and Affordable Care Act, which promotes 
the development of healthcare teams that include lay health workers.

Summary and Conclusions

Racial/ethnic minority children experience disparities in outcomes of chronic con-
ditions that are costly to the health care system and place a significant burden on 
families. Higher rates of nonadherence to treatment regimens among minority chil-
dren across a range of chronic conditions contribute to these disparities. Enhancing 
parent- and adolescent-centered communication and collaborative decision-making 
between minority families and providers has been shown to increase adherence in 
adult care among minority adults. Improving communication and collaborative de-
cision making also holds promise for preventing nonadherence in pediatrics.

Recommendations for improving communication among vulnerable families in-
clude communication skills training for providers, and coaching interventions for 
parents and adolescents. Such strategies should emphasize tailoring communication 
to the health literacy level of vulnerable families, and addressing culturally-related 
health beliefs. Opportunities available through the Patient Protection and Afford-
able care Act that focus on wellness and care delivered by lay health workers can 
serve as a catalyst for strategies to improve healthcare providers’ communication 
with vulnerable minority families.
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Chapter 10
Rethinking Self-Management

Abstract Current definitions and conceptualizations of adherence continue to place 
the primary responsibility for illness management on the patient from the time of 
adolescence forward, even while acknowledging that successful adherence reflects 
collaboration between multiple actors. In this chapter we review the push for inde-
pendent illness management that often accompanies the onset of adolescence, and 
the evidence for and against independent self-care. We conclude with suggestions 
for a different approach that focuses on autonomy rather than independence as the 
most appropriate goal for adolescent illness management.

Much of the literature reviewed so far leads to the same conclusion about adher-
ence: Kids can’t do it alone. When children and youth are given more indepen-
dent responsibility for illness management, adherence almost invariably declines, 
as documented below. Yet current definitions and conceptualizations of adherence 
continue to place the primary responsibility for illness management on the patient 
starting from early adolescence onward, even while acknowledging that successful 
adherence reflects collaboration between multiple actors. In part this is due to reli-
ance on theoretical models based on studies of adults, but it also reflects a larger 
cultural bias that stresses self-reliance. In this chapter we critique this thinking in fa-
vor of an approach that focuses on transactions between the relevant actors (patient, 
family, provider, healthcare system) rather than on the actors themselves, drawing 
on systems theory and on the transactional model of child development.

The Push for Independent Self-Care

In children and youth with chronic illness, there is a very strong emphasis on pro-
moting independent self-care as soon as possible, and this appears to be equally 
true among healthcare providers and families. Studies suggest that parents tend to 
view age 12 as the time that most children should be able to take over many illness-
management tasks (Vessey and Miola 1997), and pediatric providers tend to believe 
that self-management education should begin even earlier (Geenen et al. 2003).
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There is a lot of evidence that 12 is seen as a “magic number” when it comes to 
transferring responsibility for illness management from the parent to the child. This 
is the age that has been found in studies of children with T1D (Wysocki et al. 1996), 
transplant patients (Shemesh 2004), and asthma (Orrell-Valente et al. 2008). In the 
study of transplant patients, primary responsibility for medication adherence fell to 
30 % of children age 9–10 years, 50 % of children age 11–12, 65–70 % of children 
age 13–16, and all children 17 and older ( n = 81) (Shemesh 2004). In children with 
HIV, one descriptive study found that one quarter of patients age 8–18 reported hav-
ing full responsibility for their own medication, and this percentage increased with 
age (Naar-King et al. 2009).

Twelve is also the age that many writers believe the process should begin for pre-
paring youth for transitioning into adult healthcare. A recent study involving focus 
groups and interviews with 143 young adults with special health care needs, their 
family members, and their healthcare providers concluded that preparing youth for 
transition “should start in childhood or at the time of diagnosis,” and that “provid-
ers can help to facilitate transition by encouraging families to envision their child’s 
future and promoting medical independence” (Reiss et al. 2005).

Current Practice Recommendations

The influence of these beliefs about fostering “medical independence” has extended 
into practice recommendations. Current American Academy of Pediatrics (AAP) 
guidelines recommend that transition planning for youth should begin at the age of 
12 years, and possibly even sooner for children with chronic illness (Cooley et al. 
2011). Of course, transition planning is different from transfer of responsibility, but 
the report also recommends that “parents/caregivers must view the youth as the 
driver in the process and encourage the youth to assume increasing responsibility 
for his or her own health care to the fullest extent possible” [emphasis added].

Underlying this recommendation is the belief that early adolescence is “when 
youth become developmentally capable of engaging in activities regarding their 
personal futures.” The evidence we reviewed in Chap. 6 would argue against this, 
however. Adolescents may be intellectually capable of self-care but many lack the 
social-emotional maturity and self-regulatory capabilities to be successful in daily 
management of a chronic illness.

The Evidence for Continued Parent Involvement

As the authors of the AAP report note, the guidelines are based on “expert opinion 
and consensus recommendations” given the lack of sufficient outcome data about 
transfer of care. However, there are extensive outcome data on premature transfer 
of responsibility.
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Consider children who have received liver and other organ transplants. It is well 
known that medication nonadherence is the single most common reason for pre-
mature graft loss in adolescents (Dobbels et al. 2010; Oliva et al. 2013; Shemesh 
2004), and adolescents who have primary responsibility for medication adherence 
are more likely to be nonadherent than those whose parents are responsible (74 vs. 
56 % in one study; Simons et al. 2009).

Encouraging transplant patients to be responsible for their medication at an early 
age would therefore seem ill-advised. However, this is what appears to be occurring 
at some major pediatric medical centers. A recent article in the Wall Street Journal 
reported that at Mount Sinai Hospital in New York, parents of liver transplant pa-
tients are encouraged “to start letting their children be responsible for taking medi-
cation from the age of 10 or so” (Whalen 2014). Unfortunately, such well-meaning 
attempts to foster greater independence in pediatric patients have the potential to 
backfire.

The finding that adherence and illness control decline when parent involvement 
decreases and youth assume more independent responsibility is not specific to pe-
diatric transplant patients. Instead, this is a pattern that has been observed in many 
diagnostic groups, including asthma (Bender et al. 1998; Duncan et al. 2013; Fiese 
and Wamboldt 2003), type 1 diabetes (Anderson et al. 2002; Holmes et al 2006; 
Lewandowski et al. 2007; Lewin et al. 2006; Wysocki et al. 2006), and HIV/AIDS 
(Mellins et al. 2004; Williams et al. 2006; Naar-King et al. 2009), among other 
conditions. Moreover, a decline in parent involvement and shift in responsibility 
can be especially calamitous for youth who are already struggling with adherence 
(Seiffge-Krenke et al. 2013).

Developmental Readiness

There are benefits to involving youth at the level at which they’re ready, although 
true readiness can be very hard to determine. Moreover, there can be costs to giving 
youths more responsibility even when they’re ready for it. Wysocki et al. (1996) 
examined self-care responsibility in children ages 5–17 with type 1 diabetes as a 
function of their assessed psychological maturity. Controlling for age, the children 
and youth were divided into three groups; youth with:

• Too little responsibility given their assessed maturity
• An appropriate level of responsibility given their assessed maturity
• Too much responsibility given their assessed maturity

The findings are instructive. The group with excessive responsibility did most poor-
ly on every measure, with significantly more hospitalizations than the other two 
groups, worse adherence and glycemic control, and worse diabetes knowledge. It 
has been argued that giving children more responsibility results in better disease 
knowledge, but this did not prove to be the case here, possibly because these youth 
lacked the parent feedback necessary for effective learning. Having an appropriate 
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level of responsibility resulted in better developed diabetes knowledge than either 
having too little or too much responsibility, but this came at a cost of having more 
hospitalizations than youth with less responsibility (although fewer hospitaliza-
tions than the excessive responsibility group). Thus, high parental monitoring likely 
helped keep children with less responsibility out of the ER. (The groups with ap-
propriate and too little responsibility both had good adherence and glycemic con-
trol.) Taken together, these findings suggest that maintaining a high level of parent 
responsibility may be the best short-term strategy with regards to illness control 
and child safety, although it may not adequately prepare youth for independent self-
management. 

Barriers to Parent-Child Collaboration

Despite all of the empirical evidence, many healthcare providers remain resistant to 
the idea of encouraging a high level of parent involvement in youth’s chronic illness 
management (Weissberg-Benchell et al. 1995). There appear to be many reasons for 
this. Ironically, the movement toward patient-centered care, which has transformed 
adult medicine for the better, may inadvertently reinforce the idea that children 
need to become independent in self-care as soon as possible. Patient-cantered care 
emphasizes “individual patient preferences, needs, and values, and ensuring that 
patient values guide all clinical decisions” (Institute of Medicine 2001). This focus 
on individual preferences and needs is crucial for good adult care but leaves little 
room for the family involvement so necessary in pediatrics.

From a practical standpoint, there is also the reasonable concern that preparing 
youth for independent management in later adolescence (i.e., age 16–18) will sim-
ply be too late (Cooley et al. 2011). We agree. The question, however, is whether 
promoting independence from an early age is the best way to prepare youth, an issue 
we will take up further below.

Complicating the sharing of responsibility between parent and youth is that it is 
not always clear who is responsible for which aspect of illness management, which 
creates “diffusion of responsibility” and clear problems for illness management 
(e.g., Anderson et al. 1990; Dashiff 2003; Martin et al. 2007; Wade et al. 1999). 
Even worse, in some cases youth simply may not step up to take over the tasks 
that parents stop doing (Walders et al. 2000). These findings point to a failure or 
breakdown of communication as a likely impediment to successful collaboration 
(Wysocki 1997)

Family preferences for adolescent independence may also drive the move toward 
independent self-care (Reiss et al. 2005). Adolescents themselves push for more 
independence and autonomy as a matter of course, and many parents grow tired 
of fighting with them over these issues. Adolescence is characterized by increased 
parent-child conflict and decreased closeness and time spent together (Steinberg 
and Morris 2001), so maintaining parent involvement can be quite challenging, 
and healthcare providers may give up hope of seeing their patients and parents 
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get along. Parents may also disengage from illness management if conflict results, 
despite the fact that this sort of conflict is normal and may actually be an important 
way that parents and teens renegotiate their relationship around self-care (Holm-
beck 1996). Interventions that have focused on teaching families conflict manage-
ment skills have proved to be an effective way to promote family “teamwork” in 
children with different chronic illnesses and their parents (Anderson et al. 1999; 
Duncan et al. 2013).

The Catch-22 of Parent Involvement

Even when parenting is positive and effective, and results in good immediate out-
comes, many people remain concerned about the longer term effects on youth devel-
opment. Specifically, there is the concern that a high level of parent input may foster 
a level of dependence in youth that would serve them poorly when they make the 
transition into early adulthood, when they will have to (sooner or later) take over in-
dependent management of their care. Indeed, there has recently been a groundswell 
of popular literature decrying over-parenting and warning parents about smothering 
their children—so-called “helicopter parenting” (Schiffrin et al. 2013).

Research does support the idea that over-involved parenting can have negative 
effects on development and on adolescents’ psychosocial functioning (Barber et al. 
1994). Research also indicated that excessive parent control has negative effects on 
chronic illness outcomes (Butler et al. 2007; Davis et al. 2001; Wiebe et al. 2005). 
An important caveat is that these studies really document an extreme level of par-
ent involvement and attempted control, and not the more common involvement of 
most parents.

Nonetheless, this brings us to an apparent Catch-22. Youth independence for 
adherence can result in better self-efficacy for illness management, yet it entails the 
substantial risk of declining control that in turn can result in serious complications. 
In other words, the stakes of independence are higher when a youth has a chronic 
illness, especially one that is more severe. On the other hand, parent involvement is 
a key to good illness control, but only if conflict can managed, and it has the poten-
tial to delay adolescent development, especially when parent control is excessive.

We believe the solution to this dilemma lies in the distinction noted earlier be-
tween independence and autonomy. As a reminder, being independent means being 
solely responsible, whereas being autonomous means being self-governing, acting 
under one’s own volition. (Importantly, this distinction is not always made in the 
literature, and autonomy is often used synonymously with independence—so may 
the reader beware.) We believe that autonomy support, in the sense of supporting 
youths’ own motivations, choices, and goals without pushing independent manage-
ment, is a cornerstone of collaborative healthcare. In the next chapter we examine 
the notion of autonomy support in more detail, and present the rudiments of a model 
of collaborative care.
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The Most Vulnerable Patients

Finally, it must be acknowledged that a different set of issues face families who 
struggle with poverty and often must cope with multiple stressors simultaneously. 
Maintaining a high level of parent involvement may simply not be realistic for these 
families (Anderson 2012). This is especially true of single-parent families for whom 
backup caregivers are unavailable or unreliable. Many parents probably transition 
responsibility for self-care to their children prematurely because they have no other 
choice—they have to work. One thinks of recent cases in the news where poor, 
single mothers had no option but leave their young children unsupervised (in a 
public park, in a locked car) while they went to work or attended a job interview 
so as to be able to continue to provide for their families’ basic needs (e.g., Shaila 
Dewan, A job seeker’s desperate choice. New York Times June 21, 2014. http://
www.nytimes.com/2014/06/22/business/a-job-seekers-desperate-choice.html). It is 
easy to see how parents struggling to ensure their families’ survival would come to 
rely on their children becoming relatively independent at an early age, including 
becoming more independent for illness management. However, a parent’s necessity 
should not become a profession’s policy, especially when the stakes are as high as 
in the case of a diabetic child needing to take insulin or a child with HIV needing to 
take antiretrovirals. Instead, the case must be made for providing external support 
to these families, possibly through Medicaid or a new provision under the ACA. 
Enlisting school personnel is also a step in the right direction (NIH Publication No. 
13-7739 2013).

Summary and Conclusions

The findings reviewed in this chapter have lead many authors to the conclusion 
that family collaboration around illness management is crucial for the health and 
well-being of children and youth with chronic illnesses (e.g., Greening et al. 2006; 
Miller and Drotar 2007; Wysocki et al. 2009). Indeed, the AAP guidelines do also 
recognize the importance of family collaboration (Cooley et al. 2011). However, 
there are many barriers to maintaining collaborative efforts. Perhaps foremost of 
these is the deeply held belief that self-care independence should be the immediate 
goal.

We are not arguing that self-management is not the ultimate goal. Young adults 
need to be able to independently manage their chronic illness, certainly by the time 
they are independently managing other aspects of their lives. However, the research 
evidence is clear that maintaining parent involvement, even into late adolescence, 
is critically important for helping youth maintain good illness control. How that in-
volvement is maintained is a crucial determinant, however, of whether it contributes 
to or hinders good illness control.
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This is also not to say that certain skills deficits cannot be remedied during the 
time patients’ are under pediatric care, and that such efforts are not warranted—they 
certainly are—but that the benefits are likely to prove limited, at least for higher risk 
patients whose deficits lie in using the skills they have. For problems such as these, 
an educational and remedial approach (e.g., as recommended by Annunziato et al. 
2008) is unlikely to prove very effective (Kahana et al. 2008; see Chap. 4). Instead, 
when considering the challenges faced by adolescents as a result of normal devel-
opmental processes, the evidence again points to parent support and involvement as 
a critical moderator of risk.

Of course, we recognize that no one is recommending that youth be left fully on 
their own for illness management, and that the distinction between AAP guidelines 
and our suggestions is primarily one of emphasis. But we believe that this emphasis 
is crucial, as the message many patients, parents, and providers seem to have heard 
is that children must become as independent as possible as soon as possible, and the 
results have not been good.
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Chapter 11
Healthcare Partnerships

Abstract Many authors have concluded that parent involvement and family team-
work are key factors in the successful management of pediatric chronic illness, and 
we agree. However, adherence does not occur solely within the family. Interactions 
between the family and their healthcare providers are also critical facets of illness 
management. Yet these interactions can also be fraught with complexities and con-
flicts. This chapter expands the idea of family partnerships to the broader one of 
healthcare partnerships between patients, families, and their providers as the best 
way to foster and maintain pediatric treatment adherence.

In Chap. 1 we introduced the triadic partnership model developed by De Civita and 
Dobkin (2004). The basic idea is that adherence behaviors are strongly influenced 
by transactions between the child, parents, and healthcare providers. However, es-
tablishing and maintaining these partnerships is by no means easy.

Perhaps the key challenge in developing healthcare partnerships is finding ways 
to navigate the challenges posed by adolescence. As discussed previously:

• Early adolescence is the time when many parents and providers begin the shift of 
responsibility for illness management onto the child

• Adolescents may show cognitive maturity but most lack the social-emotional 
maturity and self-regulatory capabilities for successful independent management

• Continued parent involvement protects against a decline in illness management 
and control, provided that parenting is generally positive (authoritative) and con-
flict can largely be contained

• Maintaining parent involvement is complicated by the push—from teens, par-
ents, and providers—toward ever greater independence

• Adolescents will fight to maintain their sense of independence and autonomy, 
even in the face of poor or declining illness control

The drive for independence then can be seen as a primary barrier to development of 
truly collaborative care. A potential way around this problem is to focus instead on 
fostering patient autonomy. Being autonomy-supportive does not mean promoting 
independent decision-making or behavior (unless greater independence reflects the 
child’s goals); instead, it means fostering the youth’s goal-attainment and ability 
to make decisions for him or herself. Since being autonomous “does not preclude 
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supportive relationships” (Soenens et al. 2007), it can provide a foundation for col-
laborative illness management.

Autonomy-Supportive Parenting

Autonomy-supportive parenting actively engages children in decision-making and 
problem-solving activities, and has been shown to be associated with better adjust-
ment and reduced depression, anxiety, and behavior problems (Padilla-Walker and 
Nelson 2012). Important aspects of autonomy-supportive parenting include “giving 
choice, allowing child input into rule making, permitting the expression of ideas, 
avoiding intrusive behavior” (Padilla-Walker and Nelson 2012), and “allowing chil-
dren to take an active role in solving their own problems” (Grolnick et al. 1991). 
Being autonomy-supportive does not preclude providing guidance if requested.

It also does not preclude parental limit-setting. As suggested by Soenens et al. 
(2007), “when enforcing rules or setting limits (autonomy-supportive parents] 
would still be interested in the child’s perspective and empathic with contrary 
feelings…. That is, they would not deny a child’s ‘voice,’ even when there is no 
‘choice.’” In this respect, autonomy-supportive parenting is congruent with authori-
tative parenting (Chap. 7), and in fact the two terms are often used synonymously 
in different studies.

In our view, many parents and providers attempt to promote youths’ indepen-
dence where they should instead be promoting youth autonomy. Not only does 
greater youth independence for illness management typically result in poorer illness 
control, as documented above, but attempts to push youth to be more independent 
might themselves be perceived as coercive and result in increased conflict, which 
can result in even greater deterioration in self-care (miscarried helping).

These views on adolescent development are in contrast to separation–individua-
tion theory (Blos 1979), which posits that it is developmentally important for youth 
to begin to separate themselves physically and emotionally from their parents, and 
take increasing responsibility for themselves without relying on parental support. 
While some theorists continue to see separation as necessary to healthy develop-
ment, others note that it can have significant costs (Soenens et al. 2007). Parent 
attempts to promote independence might be perceived by some youth as attempt to 
“break ties with them” (Grolnick et al. 1997), whereas autonomy support encour-
ages growth within the context of a continued, though changing, relationship. In this 
sense, autonomy support is quite similar to the notion of interdependence first de-
veloped by Baumrind (1987). As noted by Anderson et al. (2000), interdependence

is consistent with developmental theories that conceptualize the major task of the adoles-
cent period as movement away from dependence on the family, not toward independence, 
but rather toward interdependence. Interdependence does not require adolescents to dis-
tance themselves emotionally from parents, but rather requires a reorganization in which 
family members renegotiate and redistribute responsibilities and obligations. (p. 360)
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There is good evidence that autonomy-supportive parenting results in better ad-
herence, illness control, parent-child relations, and youth adjustment, above and 
beyond the copious literature showing positive effects of parental involvement and 
negative effects of family conflict. Anderson and colleagues (Anderson et al. 1999) 
developed a family teamwork intervention for young adolescents with type 1 dia-
betes and their parents focused on sustaining parent involvement and preventing or 
reducing conflict. The intervention was developed with the idea of fostering inter-
dependence, and included a module in which the parent and child worked together 
to negotiate a plan to share responsibility for diabetes management. Thus, the in-
tervention supported youth autonomy within the context of family teamwork. The 
intervention prevented the deterioration in parent involvement typically seen in this 
age group and reduced the likelihood of parent-child conflict, compared to an atten-
tion control group. The teamwork group also had better blood glucose monitoring, 
which was associated with lower A1c.

More recently, Duncan et al. (2013) adapted the teamwork intervention for chil-
dren with asthma and their parents. Results were similar, with the teamwork group 
showing lower parent-child conflict, higher adherence, and better asthma control. 
In contrast to Anderson et al. however, the intervention used a fading procedure, 
whereby teens would move to levels of greater independence (i.e., reduced parent 
monitoring) based on achieving specified adherence goals. However, the specific 
effect of using this fading system was unclear.

There is also some evidence that autonomy supportive parenting may also be 
beneficial for adherence in younger children. In an observational study of children 
aged 2–8 years with type 1 diabetes and their mothers, Chisholm and colleagues 
(2010) found that children whose mothers involved them in decision-making during 
a diabetes-related problem-solving task and used “gentle guidance” (e.g., sugges-
tions) rather than commands had better adherence to dietary restrictions and showed 
a trend for better glycemic control. They concluded that “treatment adherence and 
health are optimized when children are offered developmentally sensitive opportu-
nities to participate in decisions about their diabetes care,” and that “maternal state-
ments which are ‘autonomy supportive’ and which promote shared responsibility 
are key features of children’s treatment cooperation.” Consistent with this, Hanna 
and Guthrie (2003) found that adolescent autonomy in diabetes decision-making 
but not in diabetes functioning (i.e., independent task completion) was significantly 
correlated with metabolic control.

Autonomy-Supportive Healthcare

…promoting autonomy among patients, which is advocated within biomedical ethics, does 
not refer to merely leaving them alone to decide and act for themselves. Rather, it means 
encouraging them to make choices about how to behave, providing them with the informa-
tion they need for making the choices, and respecting the choices they make. (Deci and 
Ryan 2012)
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Healthcare providers can also be autonomy-supportive rather than independence-
promoting. As Deci and Ryan (2012) suggest, promoting health behavior change 
involves “both reliance on providers and support for autonomy” (emphasis added). 
The basic idea of being autonomy-supportive is that it is the patient (and often his/
her family) who is the ultimate decision-maker. As discussed above, a person can 
be pushed to be independent before he is ready. An extreme example would be the 
teenager who is kicked out of his parents’ house. His independence would not be 
the result of autonomous action but instead something forced on him. As Schiffrin 
et al. (2013) note, “It is possible for parents [or healthcare providers] who intend to 
promote autonomy to actually be forcing their child toward independence when the 
child desires more guidance and support.”

Well-meaning practitioners often use incentives and contingencies to motivate 
their patients, or they may refer to their own authority as health experts to elicit 
change (Ryan et al. 2008). Unfortunately, these attempts can be perceived by pa-
tients and families as subtle forms of control, which can undermine provider efforts 
by undermining patients’ sense of autonomy. Even provision of health-related infor-
mation can backfire if patients perceive the information as coercive in some manner 
(e.g., “scare tactics”). Deci and Ryan (2012) suggest the importance of providing 
health information in a consciously dispassionate way so that it is not perceived as 
coercive, and instead is presented as a means of enhancing the patient’s ability to 
make fully informed choices. As they note, “it is all-too-easy for patients to view 
healthcare professionals as authorities and to interpret their words as controlling,” 
even when this is not the provider’s intent.

For example, practitioners might say to their patients who smoke cigarettes: “As your pro-
vider, I would like to advise you that it is important for your health to try giving up smoking 
cigarettes. I understand that using tobacco can help you feel better at times and that break-
ing the tobacco habit can be very difficult. I also believe that whether or not you do try to 
stop is wholly your choice. I merely want to say that I think it would be useful for you to 
give this serious consideration and to make a choice about whether to continue smoking 
or to try stopping. I would respect whichever option you chose.”—Deci and Ryan 2012.

Of course, some patients express a preference for a directive approach (Drotar et al. 
2010; Resnicow and McMaster 2012). In fact, this is exactly what many patients 
come to a health expert for. In this case, being directive—telling a patient what she 
needs to do—is also autonomy-supportive, in that it reflects the patient’s expressed 
desire (Deci and Ryan 2012).

The opposite of being autonomy supportive is being controlling.”—Deci and Ryan 2012

There is some direct evidence for the effectiveness of an autonomy-supportive ap-
proach among providers. For example, Williams et al. (1998) found that patients’ 
perception of healthcare providers autonomy support was related to increased mo-
tivation, feelings of competence, and significant improvement in glycemic control. 
Other authors have suggested that autonomy support is a critical aspect of devel-
oping a collaborative approach to pediatric chronic illness care (Delamater 2006; 
Drotar et al. 2010).
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Provider-Patient Communication is the Key to Building 
and Maintaining Partnerships

In Chap. 9, we discussed how physician communication styles are believed to be 
a major contributor to health disparities and nonadherent behaviors in racial/ethnic 
minorities. Of course, provider-patient communication is also critically important 
for promoting adherence in non-minority patients as well (Zolnierek and DiMatteo 
2009). Unfortunately, studies have documented poor provider-patient communica-
tion in many settings (Brown and Bussell 2011). Poor communication contributes 
to adherence difficulties (Drotar 2009; Levetown 2008), whereas improving com-
munication also improves adherence (Zolnierek and DiMatteo 2009).

Communication and other interpersonal factors powerfully influence the de-
velopment of a working therapeutic relationship between healthcare providers 
and families, and the quality of this relationship determines to a large degree than 
whether providers will be effective in promoting good illness management in their 
patients. For example, many children and their parents report feeling “shamed and 
blamed” by physicians when their illness control declines (Ginsburg et al. 2005; 
Wolpert and Anderson 2001), which can further contribute to suboptimal adherence 
(Anderson and Coyne 1991), and may make families more reluctant to come in for 
follow-up care (Bodenlos et al. 2007). Communication is likely to be especially 
important when problematic adherence is being driven by differences between pro-
viders and patients (and their families) in their views of the illness or its treatment 
(De Civita and Dobkin 2004).

It is also important to acknowledge how difficult it can be for patients and fami-
lies to adhere to every aspect of complex medical regimens all the time (Drotar 
et al. 2010), and taking an understanding, non-judgmental approach to talking about 
adherence can open the door to having practical and honest conversations about 
what is realistic for each family (Wolpert and Anderson 2001). Rather than asking 
some variation of, “You are taking all of your medications, right?” providers may 
want to try saying, “I know it can be hard to take all of your medications all of the 
time and most people don’t follow the prescription perfectly. Tell me about how it’s 
going for you. How many doses do you think you took this week and how many 
were missed?”

The responses providers give to these questions are just as important as asking 
the questions. Responding with, “Well, missing even one dose per week raises your 
risk of X problem” will likely be less effective than accepting and reinforcing what 
the patient has done, and working together to set a goal for a small increase over the 
upcoming week (e.g., adding in one more dose per day at a time that is convenient). 
When talking to patients about prescriptions and treatment recommendations, it is 
useful to ask families about their unique preferences, beliefs, adherence barriers, 
and adherence facilitators, and to make treatment recommendations and prescrip-
tions that are realistic in the context of what you have learned.

Making Communication More Autonomy-Supportive Deci and Ryan (2012) 
make the point that “it is all-too-easy for patients to view healthcare professionals 
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as authorities and to interpret their words as controlling”—call this the implicit bias 
of the patient. Information that is presented in a way that acknowledges the diffi-
culty of the action or decision (e.g., to begin exercising or quit smoking), and that 
conveys respect for the patient’s ultimate decision (whatever it may be), is likely 
to be more effective (because it is autonomy-supportive) than communications that 
make patients feel they are being controlled.

To this end, Deci and Ryan suggest the importance of providing health infor-
mation in a dispassionate way, so that it is non-coercive and can be used by the 
family to make fully informed choices; impassioned statements (e.g., “If you don’t 
improve your blood sugar control you’ll die an early death”) tend to be perceived 
as subtle or not so subtle forms of attempted control. This point is captured nicely 
in the title of a recent article on adherence in pediatric cancer: “Do As I Say or Die: 
Compliance in Adolescents With Cancer” (Windebank and Spinetta 2008). It should 
be noted that one of the authors’ primary conclusions is for the need to improve 
communication as a way of fostering teens’ involvement in their own medical care.

Comprehensive suggestions for physician training in communication skills is 
provided in Chap. 9. Here we just want to reiterate and highlight a few key points. 
To foster good communication skills, training programs should teach or include 
a focus on: effective listening skills (Drotar et al. 2010), collaborative decision-
making (Charles et al. 1997; Drotar et al. 2010), autonomy support (Deci and Ryan 
2012), and cultural competence (Burgess et al. 2007), with the ultimate goal of 
building effective partnerships with families.

Patient-Parent-Provider Teamwork: The Healthcare 
Partnership or Therapeutic Triad

Although the lion’s share of decision-making concerning the day-to-day management of 
chronic conditions is done by parents and children, providers may also be involved in these 
decisions, especially if families request their advice.—Drotar et al. 2010

The key components to developing a healthcare partnership between children, their 
parents, and their healthcare providers are:

• Positive relationships (warmth and acceptance between parent and child; a thera-
peutic alliance between provider and family (Orlinsky et al. 2004)

• An explicit understanding/agreement regarding the need for three-way collabo-
ration

• Effective communication between all parties
• Perceived helpfulness and autonomy support
• Parent involvement (with conflict management as needed)
• Flexibility to respond to changes (in disease course, development, family situa-

tion)

From the start, it will be important for the provider to stress that her relationship 
with the family is (or should be) a collaborative one, that they should work on 
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building an alliance together, and that the provider’s role will be to provide the 
family with her medical expertise so that they can use it to make informed deci-
sions, with or without her input, as they decide. After all, families are the primary 
decision-makers about day-to-day care, whatever the provider may want (Drotar 
et al. 2010).

Perhaps even more importantly, providers should encourage parents and children 
to work together and discuss any issues related to illness management that arise 
(Drotar et al. 2010). One way to do this would be to suggest that families schedule 
a “family meeting” every week for open discuss of any health-related issues anyone 
wants to bring to the table (Wysocki 1997). Meetings should have clear ground 
rules everyone agrees to beforehand, such as:

• Anyone can set agenda items
• Make topic clear and stay on topic
• Give one person the floor at a time
• Limit time spent on any topic (10–15 min)
• Emphasize calm communication and problem-solving
• If someone gets upset, have everyone take a short break
• Use meetings to come up with questions/concern to bring to the next clinic visit

The provider can ask about meetings during follow-up visits; if the family reports a 
lot of conflict, referral to a behavioral health specialist might prove helpful.

Triadic involvement in decision-making is more complex. Healthcare providers 
make initial decisions about treatment based on best practice guidelines (or that is 
the hope, anyway) and the available empirical evidence, and then expect that their 
patients and families will follow this advice. Collaborative decision-making, when 
it is engaged in, typically only happens after the initial treatment regimen is set 
(Drotar et al. 2010). This may be an unavoidable consequence of the complexities 
of modern medical management, but it can be off-putting for families who feel 
left out from the start. Taking time to explain the reasons behind initial medical 
decisions is a tenet of good patient-centered care—when working with families, it 
is important to involve both child and parent in the discussion. During follow-up 
visits, asking the patient and parent about quality of life issues is of paramount im-
portance, as is asking about any treatment-related difficulties.

Providers can also foster collaborative teamwork by involving the child in de-
velopmentally appropriate ways regardless of age. Even very young children may 
have questions or misconceptions about the disease or its treatment. Studies suggest 
that children and adolescents feel that they are often not spoken to or listened to 
in pediatric visits, and they are rarely involved in decisions about their healthcare; 
moreover, parents sometimes shut down children’s communication during visits 
(Tates and Meeuwesen 2000). Healthcare providers should find ways to involve the 
child and give her a voice; when children do participate, their input can often be 
valuable (Garth et al. 2009). Listening to a child’s input does not necessarily mean 
allowing her to dictate what decisions are made, however; as suggested by Soenen’s 
et al. (2007), providers do not need to “deny a child’s ‘voice,’ even when there is 
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no ‘choice.’” In the end, most final decisions are made by parents (Dunst and Paget 
1991), although with older teens this may not always be the case.

Developing a Shared Model of Illness

In a classic paper, Kleinman and colleagues (1978) introduced a clinical method 
for working with patients to develop a shared model of illness. They suggested 
that clinicians first ask five questions to assess a patient’s conceptualization of an 
illness, and an additional three questions to determine its psychosocial and cultural 
meaning to the patient:

• What do you think has caused your problem?
• Why do you think it started when it did?
• What do you think your sickness does to you? How does it work?
• How severe is your sickness? Will it have a short or long course?
• What kind of treatment do you think you should receive?
• What are the most important results you hope to receive from this treatment?
• What are the chief problems your sickness has caused for you?
• What do you fear most about your sickness?

After eliciting the patient’s model through these questions, the physician is advised 
to “articulate the doctor’s model in simple and direct terms for each of the five 
major issues of clinical concern.” He then should compare both models openly, 
“pointing out discrepancies in the two views of clinical reality.” Finally, the clini-
cian “actively negotiates with the patient, as a therapeutic ally, about treatment and 
expected outcomes.”

Kleinman et al.’s procedure was designed to explore cultural differences in ex-
planatory models of disease and illness, but it is a useful model for within-culture 
comparisons as well. As noted by De Civita and Dobkin (2004), development of a 
collaborative effort among patients, parents, and healthcare providers “may be im-
peded when there are clashes of different views and discrepant beliefs about illness 
and treatment within the caregiver-child-provider relationship.” As noted earlier, 
places whether patients and providers may not see eye to eye include the following:

• The patient is concerned about managing illness whereas the provider is con-
cerned about managing the disease

• The patient and provider have different goals (e.g., maintaining quality of life 
versus maintaining physiological homeostasis)

• The patient and provider disagree about the best type of treatment (e.g., home-
opathy)

• The patient and provider disagree about whether the patient even has a disease
• The patient may not fully trust the provider, especially if they are from different 

socioeconomic or racial/ethnic backgrounds

Providers who are unaware of these differences, or who do not treat them respect-
fully, will have a hard time facilitating any sort of behavior change. One could do 
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worse than use Kleinman et al.’s general procedure to discover more about the pa-
tient’s and parent’s understanding of the illness and its meaning to them.

Of course, it is equally important for patients to communicate to their healthcare 
providers, who are otherwise forced to “operate in the dark.” Yet here too provider 
communication is critical to establish the trust needed for patients to feel comfort-
able to share their concerns, beliefs, and practices. For example, many patients and 
their parents do not tell medical professionals about the home remedies they may 
be using in addition to (or in lieu of) the prescribed treatment regimen, because 
they know that, in general, medical professionals are dismissive of alternative treat-
ments. This is not to say that empirically-minded professionals should be accepting 
of alternative treatments per se, but they should create an environment in which the 
patient is comfortable enough to discuss treatment issues without feeling judged.

Figure 11.1 shows how the therapeutic triad might vary based on different rela-
tionships between the three partners. Communication (a) and having a strong shared 
model (b) is what ties each node together; conflict (c) can push them apart. The 
overlap between circles is meant to represent alliance strength, which in turn can 
be taken as an indirect measure of the degree to which the partners have a shared 
model of illness. (Whether alliance strength and model overlap do in fact correlate 
is a question for future research.)

Fig. 11.1  Triadic partnerships representing different relationships and alliance strengths
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Coordination of Care

Pediatricians and other primary care providers also act as the “point person” for fami-
lies, setting them up with needed resources and care that falls outside of the therapeu-
tic triad. Where possible, collaborating with a social worker can make the difference 
for families who are having trouble getting insurance coverage or accessing other 
resources. For patients with more entrenched adherence difficulties, or nonadherence 
in the context of psychosocial or family factors, referral to a pediatric psychologist or 
behavioral health specialist may be necessary to have any chance of fostering behav-
ioral change. We close this chapter with a brief discussion of the role psychologists 
can play in helping children and their families manage a chronic illness.

The Role of Psychologists

Psychologists with training in behavioral health play a critical role in the delivery 
of adherence promotion interventions in pediatric health care. Traditionally, pedi-
atric patients have been referred to psychologists only when they presented with 
comorbid psychological concerns such as depression, or when adherence problems 
had become severe and entrenched, or when family functioning declined to the 
degree that the medical provider felt unable to do more than watch the disaster 
unfold. However, we will also argue that there is room for psychologists to take an 
expanded role in adherence promotion, specifically with regards to screening and 
assessment, and development of interventions at different levels of need.

Although many new protocols have been developed that involve medical pro-
viders in delivering adherence promotion interventions, the majority of established 
behavioral interventions have been designed for and delivered by clinical psy-
chologists, psychology trainees, clinical social workers, and other mental health 
professionals with extensive training in behavioral health. Nine times out of ten, 
adherence issues are behavioral issues, which is almost certainly why behavioral 
interventions have the strongest empirical support.

Pediatric psychologists are especially well-suited to assess the specific barriers 
and facilitators of adherence that an individual and family are experiencing, and to 
provide tailored behavioral interventions (Guilfoyle et al. 2013; Moser et al. 2014). 
Examples of practical intervention approaches in the behavioral specialist’s “toolbox” 
include pill-swallowing training to address mechanical or psychological difficul-
ties with medication administration (Hankinson and Slifer 2013), adherence-related 
goal-setting and problem-solving (Guilfoyle et al. 2013), using electronic monitoring 
technology as a therapy tool (Herzer et al. 2012), and individual and family-based 
therapies to address family teamwork and parenting practices to facilitate adherence 
(Wu and Hommel 2014). Psychologists are also best situated to be able to draw upon 
the effective multi-component interventions reported here (Wu and Hommel 2014).

The importance of psychologists and other behavioral health specialists to adher-
ence promotion is increasingly being recognized. For example, the ADA’s current 
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treatment guidelines for children and youth with type 1 diabetes (American Dia-
betes Association 2014) recommend incorporating psychological assessment and 
treatment into routine care and suggest “collaborative care interventions and use of 
a team approach” when working with mental health professionals.

Psychologists also have a pivotal role in the development and dissemination of 
universal and low-intensity interventions that can be implemented by others. Ander-
son et al.’s (1999) teamwork intervention is a model for this sort of work, as it was 
designed to be used by clinical staff (physicians, nurses, even paraprofessionals) 
with minimal behavioral training in the course of routine care. Some further ex-
amples are presented in the last chapter, when we describe a preliminary model for 
providing both prevention and intervention services focused on adherence at three 
different levels of assessed risk and need (cf. Kazak 2006).

Summary and Conclusions

In an ACO [accountable care organization] model, it may not be unreasonable to reward 
both parents and children with the disease for their work as partners with the medical team 
to achieve optimal outcomes.—Stark 2013

Managing a child’s chronic medical condition is a complex endeavor that requires 
the coordinated efforts of patients, parents, and healthcare providers. The need for 
developing healthcare partnerships is motivated by extensive research showing that 
it is dangerous for youth with chronic illness to “go it alone.” Even when youth and 
their families want to take on this risk, it should be kept in mind that from a public 
health perspective, the costs of adolescent independence to society as well as to the 
individual patient can be huge. Autonomy-support is necessary in many instances to 
gain adolescent cooperation and acceptance of receiving help, without threatening 
(and indeed fostering) age-appropriate development.

Communication is the key to building and maintaining these partnerships. Com-
munication is necessary for assessing adherence, resolving conflict, and engag-
ing families in decision-making. Declines in adherence are often the direct result 
of communication breakdowns (Wysocki 1997). Communication also fosters the 
development of a shared model of illness, without which patients, families, and 
providers may find themselves working at cross purposes, although without good 
communication they would never know it.

The healthcare partnership we have described here is based on the notion of the 
therapeutic triad of De Civita and Dobkin (2004), but importantly it allows for the 
inclusion of additional members of the partnership team. In particular, it is often 
necessary to include a psychologist with expertise in behavioral health to help man-
age clinical issues that have become too big for the triad to manage effectively.

It follows from the arguments above that the most successful interventions for 
adherence problems are likely be those with a focus on strengthening the relation-
ships between the different healthcare partners. There is a growing evidence base in 
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support of this hypothesis, but especially given the complexities involved in three-
way interactions, this remains an important area for future research.
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Chapter 12
Screening for Nonadherence in Pediatric 
Patients

Abstract Screening provides the foundation for all subsequent clinical deci-
sion making. Moreover, it makes possible a preventive approach, which we 
argue is critical to improving the health and well-being of children. This chap-
ter discusses the rationale for screening, lays out a blueprint for developing 
a psychosocial screening program, and describes our experience in imple-
menting a screening program in a busy pediatric hospital. We focus primarily 
on children and youth with type 1 diabetes, as this has been an active area 
of our research. The chapter also links to tools clinicians can use to screen 
their patients, and provides guidance in their use specifically written for pro-
fessionals who lack training in psychology. A version of Kazak’s Pediatric 
Psychosocial Preventive Health Model is presented as a guide for clinical 
decision-making.

Introduction

It has been suggested that physicians are at no better than chance levels when iden-
tifying or predicting non-adherence in their patients (Phillips et al. 2011). Having a 
reliable and valid, evidence-based method for assessing for nonadherence is there-
fore critical for identifying patients who need additional support or intervention. It 
is equally important to assess psychosocial factors known to contribute to nonad-
herence.

How does one screen for nonadherence? Most obviously, the physician can 
look for clinical signs of poor or declining illness control that are not explained 
by other variables. For example, most incidents of DKA in patients with es-
tablished diabetes (i.e., not newly-diagnosed) are attributable to a small set of 
factors: illness (such as flu), pump malfunction (if the patient is on an insulin 
pump), and not taking insulin (nonadherence). DKA in the absence of the first 
two factors is therefore a reasonably reliable sign of nonadherence (Wolfsdorf 
et al. 2009).

© Springer International Publishing Switzerland 2015
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However, such cases are probably the exception, not the rule. What if the same 
diabetes patient has an increase in A1c from 8 to 9 %? Is this a sign of nonadher-
ence, or does it reflect any number of other factors? A second point can also be 
made about this example. As is well known, DKA can be life-threatening. Is there 
any way to predict who might be at heightened risk for DKA, so that preventive 
measures might be taken?

Screening as we operationalize it here has two main goals. First, risk screening 
that occurs at diagnosis (or soon thereafter) has the goal of identifying patients at 
risk for nonadherence and poor illness control. The idea is to predict who might be at 
heightened risk, so that preventive measures might be taken. Risk screening allows 
for potential problems to be addressed before they have become entrenched or se-
vere, and thus will be more amenable to intervention (Gates 2001; Modi et al. 2013).

Second surveillance screening of established patients is critical to identify who 
might be nonadherent or struggling with other issues that can affect adherence, 
such as depression. Again, earlier identification is better. Surveillance screening 
is justified because (1) problems are not always identified at onset, (2) factors that 
influence a child’s functioning are dynamic and change over time—these include 
development, changes within the family, and changes in disease course, among 
others (De Civita and Dobkins 2004), and (3) problems often do not develop until 
later on. For example, in youth with diabetes, problems with depression and anxi-
ety are more likely in the second year following diagnosis (Grey et al. 1995), and 
it often takes a few years for adherence problems to emerge (Kovacs et al. 1992), 
probably because over time children get tired of managing an illness day in and 
out. Another factor for patients diagnosed in early-middle childhood is that adher-
ence is likely to decline with onset of puberty (Chap. 6). It has recently been sug-
gested that surveillance screening should be a part of children’s ongoing medical 
care (Stark 2013).

The Importance of Prevention

Nonadherent behaviors, once established, are very hard to treat or reverse (Ander-
son et al. 2002). Moreover, negative health outcomes tend to snowball once patterns 
of nonadherence become set. Conversely, development of good habits of adherence 
early in the course of an illness can protect against later negative health outcomes 
(Writing Team for the Diabetes Control and Complications Trial/Epidemiology of 
Diabetes Interventions and Complications Research Group 2003). Thus, a key as-
pect to improving the health and well-being of children and adolescents and pre-
venting or reducing serious complications of chronic illness is to focus on preven-
tion of nonadherence, or early intervention for nonadherent behaviors that have not 
yet had time to become fully entrenched. In recognition of this, the recently passed 
Affordable Care Act places substantial emphasis on increasing access to preven-
tive services (Kocher et al. 2010). As Koh and Sibelius (2010) conclude, “Moving 
prevention toward the mainstream of health may well be one of the most lasting 
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legacies of this landmark legislation.” Screening—especially risk screening near 
the time of diagnosis—is critical for any efforts at preventive intervention.

Criteria for Effective Screening

Morrison (1992, 1998) suggested a number of important criteria for screening. 
These include:

1. Is the problem of sufficient concern and is prevalence high enough to warrant 
screening?

2. Can problems or risk for problems be detected at screening?
3. Are there reliable (sensitive and specific) methods for screening?
4. Is screening feasible?
5. Is screening acceptable to patients and their families?
6. Is there intervention for identified problems?

Each of these factors is addressed in turn below.

Is the problem of sufficient concern? As noted in Chap. 1, nonadherence can have 
a dramatic effect on the lives of individual patients, causing or contributing to serious 
complications of illness, both acute and long-term. Nonadherence also has a substan-
tial impact on the health of populations throughout the world (Sabate 2003). Preva-
lence rates suggest that some degree of nonadherence is more common than not.

Psychosocial sequelae of illness also have dramatic effects on the health and well-
being of individuals and populations. Taking just depression as an example, current 
guidelines of the US Preventive Services Task Force (2009) note that depression in 
youth “is a disabling condition that is associated with serious long-term morbidities 
and risk of suicide. However, the majority of depressed youth are undiagnosed and 
untreated.” Depression is nearly twice as common in youth with diabetes, and it is 
associated with nonadherence and poor illness control (Hood et al. 2006).

Can problems or risk of problems be detected at diagnosis? Are there reliable 
screening tools? Problems with adapting to a chronic illness often occur at diag-
nosis. Nearly a third of children develop an adjustment disorder at disease diagnosis 
(Cameron et al. 2007). While adjustment problems tend to resolve over the first 
year, children who experience them are at greater risk for subsequent problems 
with depression and anxiety (Grey et al. 1995). Acute stress symptoms at disease 
diagnosis are also elevated for a number of conditions (e.g., Cline et al. 2011) and 
predict later risk for PTSD.

A number of approaches have been developed for assessing risk at disease di-
agnosis. Kazak et al. (2001) developed the Psychosocial Assessment Tool (PAT) 
for screening children diagnosed with cancer. The measure was able to reliably 
categorize risk according to a public health framework at three levels: Universal, 
Targeted, and Clinical (Fig. 12.1). Universal patients had adequate resources for 
coping, Targeted patients had identified risk factors, and Clinical patients had sig-
nificant current psychosocial stressors. In follow-up work Kazak et al. 2003, 2011; 
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Pai et al, 2008), they demonstrated that the PAT predicted psychosocial resource 
utilization and its cutoff scores correlated with standard measures of parent acute 
stress, child behavior problems, and family conflict.

For children with type 1 diabetes, our group developed and validated a 9-item 
interview to assess risk for poor glycemic control in newly-diagnosed type 1 dia-
betes patients, the Risk Index for Poor Glycemic Control (RI-PGC; Schwartz et al. 
2013a). The measure was shown to have good sensitivity and specificity for poor 
glycemic control (A1c  9.5 %), and was also able to identify patients at risk for 
DKA. Most importantly, it was designed for easy use and scoring by physicians and 
other medical providers. The nine items are scored as a simple sum which translates 
directly into an estimation of the absolute increase in risk associated with that score 
(Table 12.1).

Table 12.1.  Use of the Risk Index for Poor Glycemic Control (RI-PGC) to estimate absolute 
increase in risk for poor glycemic control (HbA1c  9.5 %), emergency room (ER) visits, and dia-
betic ketoacidosis (DKA). Predicted values are approximations accurate to within 10 %. All values 
are rounded to the nearest multiple of five for ease of use. (From Schwartz et al. 2013a)
RI-PGC score Poor glycemic control (%) ER visits (%) DKA (%)
0 + 0 + 0 + 0
1 + 10 + 5 + 5
2 + 20 + 15 + 20
3 + 35 + 25 + 20
4 + 40 + 30 + 30
5 > + 40 > + 30 + 40

Fig. 12.1  The pediatric psychosocial preventative health model. (PPPHM; Kazak 2006)
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A more extensive interview that provides broader coverage of psychosocial risk 
factors has also been developed. The Psychosocial Risk Screening Measure (PRiSM) 
is a 36-item semi-structured interview assessing risk in five domains known to be 
important risk factors for poor diabetes control (Schwartz et al. 2010): sociodemo-
graphic factors such as race/ethnicity and SES; child problems (e.g., behavior or 
mood problems); family conflict; caregiver problems (e.g., depression); and antici-
pated diabetes-related problems (e.g., anticipated conflict over diabetes manage-
ment). These different domains have been organized into a “simple model” of risk 
for nonadherence (Fig. 12.2) that was used to guide development of the PRiSM 
screening tools (for a detailed description of the initial development of the screening 
tool, see Schwartz, Axelrad et al. 2011). The model assumes that the critical “ac-
tor” is the child/parent team, whose management abilities directly affect adherence, 
although they are also influenced by environmental factors and the healthcare team.

The PRiSM has been field-tested for feasibility and acceptability (Schwartz, 
Cline et al. 2011) and is currently being validated. A comprehensive training man-
ual (and a supervisor’s guide) that provides detailed instructions for using the RI-
PGC and the PRiSM has been peer-reviewed (Schwartz et al. 2014) and is available 
for free download from MedEd Portal at www.mededportal.org/publication/9643. 
Moreover, we are also now developing modules for use with other pediatric popula-
tions, beginning with children with cancer.

Can problems be reliably identified after diagnosis? In established patients, 
there are many evidence-based assessment tools for nonadherence that have been 
validated in pediatric patients (see Quittner et al. 2008 for review). Typically these 
are questionnaires that are completed by the patient (if old enough) and/or the parent.

Psychosocial screening tools can also be used to detect risk for nonadherence 
when there is a well documented relationship between the risk factor and the out-
come. For example, Hilliard et al. (2011) used brief, validated measures of depres-
sion (Children’s Depression Inventory) and anxiety (the state scale of the State-Trait 
Anxiety Inventory for Children) to predict adherence (blood glucose monitoring 
frequency) and glycemic control (HbA1c) in youth age 13–18 with type 1 diabetes 

Fig. 12.2  The “Simple Model” of risk for nonadherence. (Schwartz et al. 2010)
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1 year later. Symptoms of depression predicted reduced blood glucose monitoring, 
and anxiety predicted poorer glycemic control, possibly due to concurrent associa-
tions with stress.

Healthcare providers can also assess for nonadherence more informally. While 
informal assessment is more prone to individual biases and lack of sensitivity to un-
covering problems, it is often the only option available to clinicians in busy routine 
practice. Moreover, simply asking patients about current problems can be valuable in 
its own right, as it has been shown to relate to an improved therapeutic relationship. 
Healthcare providers can start by acknowledging that most patients struggle with 
managing aspects of the medical regimen, and then ask what parts of the regimen 
are difficult for the patient. Assessing specific behaviors (e.g., frequency of blood 
glucose checks) is critical. Providers can also ask more general questions about the 
burden of illness management. Peyrot and Rubin (2007) suggest asking patients:

• Do you feel overwhelmed or burned out by the demands of illness management?
• Do you get the support you need from your family for illness management?

A downside of informal questioning is that it can be difficult to interpret findings 
and compare findings across patients, and important areas might be missed.

Is screening feasible and acceptable to patients and their families? Feasibility 
of screening is threatened by its potential burden on patients/families, healthcare 
providers, and the system of routine care. As noted earlier, screening services are 
often not reimbursable, and they can be quite resource-intensive in terms of admin-
istration, scoring, and interpretation. To address these problems in screening newly 
diagnosed cancer patients, Kazak et al. (2011) arranged for nursing staff to admin-
ister the measure to patients, who completed it as a questionnaire. They reported 
an 88 % completion and return rate, and 98 % of cases were scored, reviewed, and 
shared with the treatment team within a couple of days. They also reported a high 
degree of buy-in from nursing leadership and staff.

We took a different approach to screening newly diagnosed type 1 diabetes 
patients. For clinical reasons, we believed it was important to use a face-to-face 
interview approach rather than a questionnaire. Conducting interviews allowed 
us to provide appropriate support to families throughout the assessment process; 
a secondary goal was to put a “face” on psychology to reduce potential stigma 
(Schwartz, Axelrad et al. 2011). To staff this service, we incorporated the screening 
into our training program for pediatric psychology pre-doctoral interns and fellows. 
In an initial feasibility study (Schwartz, Cline et al. 2011), we were able to screen 
75 % of patients, with an almost 97 % participation rate (121 out of 125 families 
approached). A subset of families ( n = 30) completed satisfaction ratings, with a 
satisfaction score of 90 %, reflecting an average rating of 4.5 out of 5 (Very Good to 
Excellent). No one rated the service “fair” or “poor.”

Is there effective intervention for identified problems? As discussed in Chap. 4, 
there are a multitude of effective, evidence-based approaches to treating nonadher-
ence in pediatric patients that also have beneficial effects on children’s health. They 
do tend to be resource intensive, however, typically requiring implementation by a 
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well-trained behavioral health specialist (although there are exceptions; Anderson 
et al. 1999). As a result, most of the proven interventions have been focused on 
patients with clinically significant needs. Interventions at different levels of risk are 
clearly needed.

There are also effective interventions for related psychosocial concerns such as 
depression. For example, in a meta-analysis of intervention studies targeting inter-
nalizing problems (e.g., depression, anxiety), externalizing behavior problems, cop-
ing skills, and health beliefs in children with cancer, cystic fibrosis, sickle cell dis-
ease, and type 1 diabetes, Beale (2006) found a mean effect size of d = 0.71 across 
illness types, which he noted translates into improvement for 80 % of participants.

Concerns About Screening

As noted by many authors, universal screening raises a number of important ethical 
issues. First is the issue of informed consent. We believe it is very important for 
families to understand why a screening is being conducted, and to provide informed 
consent (and assent for minor children) for the procedure. To this end we have de-
veloped very stringent consent procedures around our diabetes screening process, 
as detailed in the training manual (Schwartz et al. 2013).

Second, many providers express concern about asking about psychosocial risk 
factors at or near the time of disease diagnosis, which is usually a fraught and stress-
ful time for most patients and their families. This is an understandable concern, 
though we believe it is probably unfounded in most cases. In our experience screen-
ing newly diagnosed children with type 1 diabetes (over 600 patients to date), very 
few families have had any sort of complaint; instead, the vast majority have com-
mented on how helpful it was to have someone to talk to about these concerns. It did 
help that our interviewers were all well trained in psychological interviewing and in 
helping families manage stress.

Third is the issue of false positive and false negatives. False positives are often 
a concern in medicine, as a false positive test can result in unnecessary procedures, 
treatments, and expenses, potentially placing a substantial extra burden on patients 
and their families. In addition, false positives can be stressful and frightening, as 
when a person is told he has a condition with significant long-term implications. 
These are important considerations. However, we would argue that the problem of 
false positives is small if not negligible in the realm of adherence. The usual out-
come of a positive result is a conversation between the clinician and the patient and 
parent, in which it can be determined whether the family is interested (and sees a 
need) for further evaluation and/or treatment—hardly a bad thing.

Given the above considerations, we suggest that screening for nonadherence err 
on the side of over-sensitivity—i.e., to set parameters such that one is more likely to 
have a false positive than a false negative. Indeed, others have suggested consider-
ing anything less than 100 % reported adherence as suggestive of a possible adher-
ence problem, given that self-report tends to inflate rates of adherence (Marhefka 
et al. 2006; Steele and Grauer 2003).
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However, false negatives can also be of some concern, as they can give rise to a 
false sense of security, and because a condition may therefore go untreated. Again, 
though, this problem seems relatively minimal with regards to nonadherence. After 
all, if a child has poor illness control without obvious nonadherent behaviors or psy-
chosocial comorbidities, the illness can still be treated from a medical perspective. 
For example, in surveillance screenings we have been conducting with established 
type 1 diabetes patients, we have found the following pattern in some patients: high 
HbA1c, parent- and/or self-report of feeling overwhelmed by diabetes, no other 
concerns (e.g., no nonadherence, no depression or behavior problems, etc), and no 
interest in psychological follow-up. In these cases, we have been recommending 
further consultation with the treating endocrinologist around simplifying the medi-
cal regimen, and so far anecdotal evidence suggests that this has been helpful, al-
though more data are needed to know whether this pattern is in fact “real.”

Tips to Assessing for Nonadherence

Providers may find the following “tips” and suggestions useful in helping them as-
sess for nonadherence in their pediatric patients. Asking questions can have benefi-
cial effects on the provider-patient relationship, but it should be noted that it cannot 
take the place of standardized assessment in cases where it is indicated. An effective 
approach might be to routinely ask some subset of these questions, to be followed 
up with a validated measure if some concern comes to light.

1. Prior to meeting the patient, look for biomarkers (e.g., high HbA1c) without 
alternate explanation
a. But do not assume that the patient is nonadherent even if it seems obvious
b. Do not confront the patient, or use scare tactics

2. Take a minute to develop rapport—you cannot learn anything if the family dis-
trusts you

3. Meet with the child—give him or her the choice of meeting with you alone or 
with the parent present. Even children as young as 5 can benefit from some direct 
interaction with the provider.

4. Ask the child:
a. What are the most difficult parts of living with/taking care of ___?
b. How would ___ have to change for you to feel/do better?
c. What steps could you take to improve the problem?
d. What changes are you willing to make?
e. How can we (therapist, parent) help you take these steps/make these changes?

5. With older children, ask about:
a. Family support and conflict—e.g.,

 i. Do you feel that you get enough support from your family around ___?
ii. Do you and your parents ever fight over managing ___?

b. Burnout—“Do you ever feel tired or just burned out over managing ___?

(See Peyrot and Rubin 2007; Schwartz, Axelrad et al. 2011; Wysocki 1997.)
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Summary and Conclusions

In this chapter we have reviewed the evidence supporting the value of screening for 
nonadherence and contributory psychosocial risk factors. However, screening is not 
without its costs. It can be resource intensive, and challenging for clinicians practic-
ing outside of major medical centers to implement. However, validated screening 
tools such as the PAT and the RI-PGC, which were designed for easy use in routine 
practice, may help extend the reach and feasibility of screening.

Nonetheless, moving forward into the new era of healthcare, it will be critically 
important to demonstrate that risk screening can indeed prevent costly complica-
tions, and show its cost effectiveness. For example, it has been shown that risk 
screening at diabetes diagnosis can predict subsequent emergency room visits over 
the next 9 months (Schwartz, Cline et al. 2011). Specifically, children from single-
parent households who also had behavior problems were much more likely to end 
up back in the ER for a diabetes-related concern. As there are well-established and 
very effective interventions for child behavior problems (Axelrad et al. 2009; Child 
and Adolescent Mental Health Division Evidence Based Services Committee 2007; 
Eyberg et al. 2008), preventive interventions focused on these high-risk children 
have the potential to substantially reduce the incidence of expensive ER visits.

At the same time, we also need interventions developed for children who are 
at-risk but do not have (as of yet) clinically significant concerns, as well as more 
universal interventions focused on preventing the emergence of risk factors such 
as normative family conflict. Interventions aimed at these lower acuity patients, if 
implemented widely enough, could have broad effects on the health of the popula-
tion of children with chronic disease. In the next chapter, we present a model for 
implementing a tiered, multi-modal intervention framework for providing interven-
tion services at all levels of risk—Universal, Targeted, and Clinical—as delineated 
in Kazak’s (2006) PPPHM.
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Chapter 13
A Comprehensive Behavioral Health System  
for Identifying and Treating Nonadherence

Abstract In this chapter we describe an innovative system designed to promote 
adherence, prevent nonadherence, and provide interventions for nonadherence 
based on level and type of risk. While there are many discrete interventions focused 
on adherence being implemented at institutions across the country, they tend to 
be highly focused in terms of method and target population. The model sketched 
out here provides a different approach, focused on improving the overall system 
in which treatment takes place, rather than placing the entire burden of treatment 
adherence on the patient (or patient and parent) alone. The system utilizes a web-
based hub and incorporates universal screening for risk for nonadherence at dis-
ease diagnosis; triage to targeted interventions; and ongoing surveillance for newly 
emerging adherence problems or psychosocial concerns. In the model, interventions 
are based on level and type of assessed risk or need. At the Universal level (low 
risk patients), we provide examples of preventive educational materials and tools 
that can be given to patients and parents. At the Targeted (moderate risk) level, we 
delineate using outreach supports as efficient ways to mitigate risk by keeping at-
risk patients and families connected to, and helping them navigate, the healthcare 
system. For children assessed to be at the Clinical (highest risk) level, we provide 
guidelines for referral for individualized intervention. We end the chapter with a 
summary of the key factors and guiding principles for developing an effective sys-
tem-based approach to adherence.

Overview of the Comprehensive Model

If we are to be successful in helping children and their families live with and man-
age a chronic illness and stay healthy physically and mentally, risk factors for non-
adherence in multiple areas will need to be addressed in a systematic fashion (Sa-
bate 2003). Specifically, a comprehensive program will need to address all of the 
risk domains indicated in the “simple model” presented in the last chapter: patient 
factors (e.g., health beliefs, depression); parent and family factors (e.g., parent men-
tal health); parent/child teamwork (communication, conflict); healthcare provider 
behaviors that influence adherence (e.g., communication style); and socioeconomic 
factors that affect families’ ability to obtain care and navigate the healthcare system.

© Springer International Publishing Switzerland 2015
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To be successful, the system would need mechanisms for (1) screening/assess-
ment of risk and current problems; (2) triage to different interventions based on 
the overall level of assessed risk (low, moderate, or high) and on the type of risk 
(sociodemographic; problems with child, caregiver, or family functioning; disease-
specific concerns); and (3) reassessment on a periodic basis. Moreover, these dif-
ferent components would need to be integrated into a cohesive whole. Figure 13.1 
shows the process flow, from entry into the system to yearly re-evaluation. Each 
component of this process is described below.

Universal Psychosocial Screening at Diagnosis The first part of the process—
and the entry point into the system—is through an initial psychosocial screening 
(Chap. 12). Ideally this would occur at disease diagnosis, although it might occur 
at the first new patient visit; when the system is first rolled out, established patients 
would also need an initial screening. Screening could be completed by interview 
or via a standardized questionnaire. We recommend using a screening tool that 
could be used to categorize level of risk (or need for established patients). Measures 
designed to do this include the RI-PGC for children and youth with type 1 diabetes 
(Schwartz et al. 2014) and the PAT for children/youth with cancer (Kazak et al. 
2011).

Assessed Risk Triage is based on assessed risk level. Following Kazak’s PPPHM 
(Kazak 2006), the model defines three risk levels or categories of need, as shown in 
Table 13.1. Assessed risk level then determines the type and intensity of interven-
tion. Important risk factors include:

• Low SES
• Single-parent family
• Caregiver unemployment

1) Risk Screening 2) Assessed Risk Level

Disease Diagnosis /
Initial Patient Contact
with service

Universal
Psychosocial
Screening

• Individualized treatment

Yearly
Psychosocial
Reassessment

Moderate
(20-25%)

• Targeted eHealth/mHealth
Intervention

Low
(65-70% of patients)

4) Reassessment

• Universal preventive
education materials and tools

Yearly Follow-Up

High
(5-10%)

At-risk concerns,
lack of support

Clinically-significant
concerns

Good coping/
support

3) Interventions

Fig. 13.1  The comprehensive model of pediatric adherence promotion, showing patient flow from 
risk assessment through triage and intervention, to yearly reassessment

 



165Overview of the Comprehensive Model  

• Child behavioral or psychological concerns
• Parent mental health problems
• Family conflict (including marital conflict)
• A current history of nonadherence (established patients)

As a rough rule of thumb, having two risk factors (or one risk factor plus poor ill-
ness control) would place a patient in the moderate risk category, and three or more 
risk factors would place a child in the high risk category (Schwartz et al. 2014). 
However, problem severity and parent distress/desire for intervention should also 
be taken into account when making this determination. For example, a child with 
significant behavior problems but no other concerns would likely still warrant clini-
cal intervention.

Interventions Interventions should be offered based on assessed level of risk/need 
to ensure efficient allocation of resources and to cover the range of needs, from 
universal education to clinical intervention. Below we give an overview of the type 
of intervention indicated at each level, according to current evidence-based practice 
in behavioral health. The actual interventions are described in greater detail in the 
sections that follow.

Importantly, patients at higher levels of assessed need should also have access 
to interventions at lower levels. Thus, moderate risk patients would have access 
to the educational materials and management tools as well as to targeted interven-
tions, and high risk patients would have access to all of the different intervention 
components.

• High risk. Patients assessed to have clinically-significant concerns should be 
seen by or referred to a pediatric psychologist or other specialist in behavioral or 
mental health, for individually tailored intervention. High acuity patients (e.g., 
with suicidal ideation) would probably need to be seen outside of the system be-
ing presented here.

• Moderate risk. Moderate risk patients are characterized either by a single child 
or family-related risk factor (e.g., family conflict), or by one or more resource 
limitations. The primary goals for these patients should be to minimize risk, 

Table 13.1  The risk categorization model and indications for intervention
Risk level Characterization Indication for intervention
High risk (Clinical) Clinically significant concerns 

with child or family functioning
Individualized treatment

Moderate risk Risk factors for problematic 
adjustment or adherence Limited 
resources

Preventive low-level interventions 
designed to minimize risk and keep 
the child and family connected to the 
healthcare system

Low risk Good coping, good support, 
adequate resources

Universal educational resources and 
illness management tools
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prevent complications, and help keep the family tied in to the system. Thus, ap-
propriate supports at this level would be targeted interventions focused on the 
specific area of risk identified (e.g., child behavior problem), help obtaining re-
sources (e.g., from a social worker), and/or support for navigating the healthcare 
system (via a patient navigator or Care Ambassador (see below), depending on 
specific needs.

• Low risk patients have adequate coping and supports. The indicated intervention 
at this level would be universal educational materials, and access to illness man-
agement tools that could make living with and managing their disease easier.

Yearly Psychosocial Reassessment For many patients, problems with adherence 
do not emerge until they have lived with the illness for a while. Some children 
and youth may experience management burnout (Polonsky 1996). Others may pass 
through the developmental transition into adolescence, a time during which illness 
management and control is known to be especially challenging, or may encounter 
other stressors that complicate management. As a result, continued monitoring of 
patients’ adherence and psychosocial functioning is critical.

A Web-Based System for Evidence-Based Intervention at 
All Levels of Risk/need

Designing and implementing this sort of comprehensive system is by no means 
easy. Significant resources need to be available to address each component, and the 
model needs to be sustainable over time. To accomplish this, we believe use of an 
internet-based hub could make implementation feasible. A web-based hub could 
house the educational materials and tools, utilize software for screening, provide a 
platform for eHealth and mHealth interventions, and link patients to clinical staff, 
care navigators, and the larger patient community (Fig. 11).

Web-based interventions have be shown to be effective in promoting health and 
reducing nonadherence across a wide-range of illnesses. They also have substantial 
ability for improving the reach, accessibility, effectiveness, and cost-effectiveness 
of interventions (Bennett and Glasgow 2009; Murray 2012). Internet–based pro-
grams have the potential to disseminate effective interventions to very large groups 
of people, making them an ideal format for large-scale efforts at health promotion. 
Their large reach helps ensure that even small changes across a population can have 
a substantial impact on public health (Murray 2012).

Internet and mobile technologies have a high level of uptake among children, 
teens, and young adults, having been integrated into their lives in an unprecedented 
fashion. As such, these technologies provide a natural way to monitor patients’ 
health and well-being, provide them with reminders and other contact, and keep 
them connected to their healthcare on weekly or even daily basis, with a relative-
ly low “footprint” and minimal intrusiveness into their daily lives. eHealth and 
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mHealth interventions also have the potential to be more acceptable to patients 
who would be reluctant to go see a psychologist or psychiatrist, thereby increasing 
the reach of effective services to patients who might otherwise “fall through the 
cracks.”

In the next section we describe how a web-based hub could be used to link and 
integrate the different components of a multi-level, multimodal system for promot-
ing adherence. We sketch out a system with two access points: a public portal, freely 
open and available to the public; and a patient portal, accessible only to patients 
being treated at a specific institution (Fig. 13.2).

Universal Preventive Services

The Public Portal

Universal educational resources and tools could be provided for patients and the 
public at large as a primary prevention strategy to help promote treatment adherence. 
To be most effective, materials should be developed specifically for different age 
groups (children, teens, and parents), and in some cases also for specific-diseases.

Important educational resources to consider for inclusion in the public portal 
include:

Fig. 13.2  A web-based hub linking patients to services at different levels
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• Basic information on medical treatments for specific (targeted) medical popula-
tions, including best practice treatment guidelines abstracted from the current 
literature and written in a patient-friendly format

• Disease-specific information on high risk behaviors—e.g., insulin omission in 
diabetes

• Adherence “tips” and informational pages on topics such as problem-solving, 
stress management, and managing family conflict

• Patient essays and videos presenting personal stories about challenges and suc-
cesses in managing different chronic illnesses

• Links to local, regional, and national resources

Important web-based tools to help with illness management include:

• Customizable medication reminders linked to the patient’s phone
• Customizable appointment reminders
• An interactive problem-solver program to help patients develop possible solu-

tions to common adherence problems and barriers
• A nonadherence risk assessment tool (e.g., the RI-PGC; Schwartz et al. 2014, in 

which the user answers a few questions and receives a computer-generated risk 
estimate for possible nonadherence with linked suggestions for seeking further 
care.

The website could also be used to house professionally monitored discussion 
forum(s), to provide access to a patient community. It would be important for these 
forums to have lower age limits (e.g., 12 and older), to be disease-specific, and 
to be carefully monitored for potentially harmful information (e.g., diabetic teens 
sharing the information that omitting insulin can be an effective way to control 
weight).

The Patient Portal

In addition to the universal materials and tools suggested above, patients in partici-
pating clinics could also be given access to tools and supports linked to their medi-
cal chart and to the hospital/clinic where they receive their treatment. Of course, 
security concerns in designing this system would be paramount, to ensure that only 
the patient (and his/her legal guardians) would have access to the information. The 
following elements would be important to include:

1. Patient-specific health information
• A link to the patient’s medical chart
• A downloadable summary of the patient’s current treatment regimen (pre-

pared by his/her healthcare provider), formatted to be maximally useful and 
easy to read

2. Tools linking the patient to different parts of the healthcare system
• An automatic appointment reminder tool linked to the hospital/clinic system
• Assistance with medication refills, linked to the patient’s pharmacy
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3. Adherence-related supportsThese could be provided by an “expert” in adher-
ence. The expert could be a psychologist, a supervised predoctoral resident or 
postdoctoral fellow in psychology, or a licensed Masters-level counselor with 
training in behavioral health. Important services include:
• A monitored email address for adherence-related questions
• Ask the Expert—online help for adherence-related difficulties, provided 

through an instant messaging format at pre-specified times during the week
• Ability to request an appointment with an adherence specialist

4. Access to a psychosocial screening tool for yearly reassessment
 Yearly face-to-face follow-up screening would probably not be feasible for large 

clinics and hospitals, if done on a universal scale (although it would work just 
fine in a small clinic setting). To accomplish follow-up screenings, a computer-
ized screening tool could be built into the integrated system and access over the 
hub. Patients could receive yearly reminders to log in and complete the screen; in 
addition, they could access the tool any time they want to complete a self-assess-
ment. The tool could operate as a nomogram, using pre-programmed algorithms 
to calculate risk and provide immediate feedback to the user in a patient-friendly 
format, with a recommendation for follow-up care as indicated based on level 
and type of risk.

Specific risk factors could also be linked to appropriate materials and tools also 
located on the hub. For example:

• A parent reporting moderate conflict over illness management could be directed 
to educational materials on reducing/managing conflict

• A parent indicating socioeconomic risk and lack of insurance could be linked 
directly to social work support

• A parent reporting multiple risk factors could be given a recommendation for 
psychology follow-up, including a link to request a follow-up appointment

To make the system truly integrated into clinical practice, screening results could 
also be emailed to the treating provider (and/or to the adherence expert if one is on 
staff), who could review the information, place it in the patients electronic medical 
record, and contact the patient (if an adult) or the parent via email if any problems 
are indicated.

Mobile App

Creation of a mobile phone app linked directly into the website would greatly in-
crease the system’s reach.

Targeted Services

Another benefit of the website is that it could provide the infrastructure for actually 
providing targeted eHealth interventions to patients assessed to be at risk for problems  
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with adherence, or who are currently experiencing mild to moderate problems lim-
ited (or mostly limited) to adherence. Interventions would be low intensity, and 
offered with the understanding that they would not take the place of working with 
an actual provider.

Patients and families identified as appropriate for web-based services could be 
given information about the program at a clinic visit by their healthcare provider or 
during an in-clinic consultation by the adherence expert, and encouraged to sign up 
for the intervention through the Patient Portal. (Patients with clinically-significant 
mental health concerns should be triaged to individualized treatment with a psy-
chologist or other mental health provider.)

Important features of effective eHealth interventions include:

• Tailoring interventions to individual patients based on the specific risk factors 
identified through the screening. For example, parents who report behavior prob-
lems in their school-age children might be directed to educational modules on 
parent management skills; families in which there is a high level of parent-child 
conflict might be guided to educational modules on communication skills and 
conflict resolution; and teens who report feeling stressed and burned out might 
be guided to modules on stress management.

• Goal-setting, readiness for change, and action plan development tools. For ex-
ample, patients receiving a targeted intervention could first be guided to a goal-
setting program, where they would be able to define their own goals for health or 
behavior change, have the opportunity to explore their readiness for change, and 
consider factors that might help or hinder them from making this change. These 
factors in turn could be incorporated into the action plan the patient develops 
with the guidance of the program.

• Problem solving. If patients run into difficulty with setting or reaching goals, 
they could have access to a module that would walk them through a series of 
problem-solving steps to help try to figure out the problem and devise (or revise) 
a plan for moving forward toward their goal.

• Expert advice. An important aspect of providing eHealth interventions is that 
there would be an actual person, with expertise in adherence, to provide guid-
ance to the family as they use the online tool. This could be done through an 
“Ask the Expert” service done over email or via online help through instant 
messaging at pre-specified times. The focus would have to be specifically on 
adherence, not questions about the medical regimen, which would be routed to 
the healthcare provider.

• Check-ins. If resources allow, patients and parents might also be given the op-
portunity to request “check-ins” from the adherence expert to see how they are 
doing with the program, and more generally with their adaption to living with a 
chronic illness. The purpose would be to help patients feel connected and person-
ally cared for (to give a human voice to the intervention). Patients could define a 
time frame (daily, every few days, weekly, never, etc) and a modality (email, text 
message, chat) in which they prefer to be contacted.

• Questions. It would also be important to have a mechanism for patients and 
parents to have adherence-related questions answered in a timely fashion. This 
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could be done by providing contact information for a Care Ambassador (see 
below), who could route questions to the appropriate person (medical questions 
to their healthcare provider, adherence questions to an adherence expert, insur-
ance and billing questions to appropriate staff, etc). Alternately, direct email 
links to appropriate clinical and office staff could be provided.

Keeping Patients Connected

An important although understudied area related to adherence has to do with pa-
tients and families “losing touch” with the clinic and their healthcare providers. 
This is especially true among minority patients (Schwartz et al. 2010). The integrat-
ed system could provide a cost-effective means to keep patients connected. Ways to 
accomplish this include generating reminders (e.g., for appointments) and sending 
check-in messages (e.g., via text message) to see how patients are doing.

Patients could also be provided with the services of a Care Ambassador (Laffel 
et al. 1998). Care Ambassadors provide outreach to patients and families to help 
them stay connected to the medical clinic and navigate the healthcare system. The 
intervention is designed to help patients and their families receive ambulatory dia-
betes care as prescribed by the patient’s usual diabetes health care team. Care Am-
bassadors provide no prescriptive advice. Rather, they encourage patients and their 
families to seek medical advice from their health care team in a timely manner. In 
this respect, they are comparable to office personnel usually found in a medical 
setting. Typical duties include: assisting families with appointment scheduling and 
confirmation; helping families with questions concerning billing or insurance by di-
recting them to the appropriate personnel; monitoring clinic attendance, and provid-
ing telephone or written outreach to families after missed or canceled appointments.

Care Ambassadors have the ability to follow a caseload of approximately 40–50 
families. The intervention could be targeted to patients and families found to be at 
highest risk for missing clinic appointments and being lost to follow-up. Outreach 
interventions of this sort may be especially important for impoverished, single-par-
ent, and minority families, for whom much of the risk for nonadherence comes from 
feeling disenfranchised and disconnected from the healthcare system.

The Care Ambassador intervention has solid empirical support. Compared to 
standard care, children with Care Ambassador support services attended over a 
third more clinic appointments; were half as likely to have severe hyperglycemia; 
and had 25 % fewer total hypoglycemic events, 60 % fewer severe hypoglycemic 
events, and 40 % fewer hospitalizations and emergency department visits in a large 
2-year prospective RCT (Laffel et al. 1998; Svoren et al. 2003).

Training for Healthcare Professionals

Another critical aspect of promoting adherence is changing healthcare provider 
behavior. Research indicates that some providers still view nonadherence through 
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the lens of compliance (especially with minority patients), and many communicate 
poorly with patients, with negative effects on adherence. To address this an inte-
grated website could also house materials for providers, including:

• CME modules on topics such as: Understanding Adherence; Improving Patient 
Adherence; Fostering Family Teamwork; and Improving Communication with 
Your Patients.

• Patient education materials for healthcare providers to use with their patients on 
a range of adherence-related topics.

Summary of the Integrated Behavioral Health System

The comprehensive system outlined here is offered as a model for providing inte-
grated care around adherence promotion in a way that is resource savvy and sustain-
able. Table 13.2 provides a summary of the key components and the domains they 
are intended to help address. More broadly, critical facets of the model are:

Its ability to make changes across multiple levels. Patients do not manage a 
chronic illness in a vacuum. Families, healthcare providers, and the healthcare 
system all play substantial roles in helping foster a patient’s treatment adherence. 
Fostering changes at all of these levels simultaneously has the potential to affect 
adherence in ways that single-target interventions may not be able to accomplish.

Its ability to provide low intensity services to at-risk patients. Few interventions 
focus on the middle of the risk pyramid (Fig. 8), the at-risk patients who are not 
(yet) experiencing clinically-significant concerns. Preventing complications in this 
large group of children is a critical but overlooked priority.

Its focus on prevention. Interventions focused on preventing or reducing acute 
life-threatening complications of nonadherence can have a greater impact on chil-
dren’s health than attempts to intervene after problems have occurred. Medical cri-
ses and related hospitalizations account for the lion’s share of morbidity, mortality, 
and cost in patients with chronic illness. In addition, the preventive approach taken 
here helps “set the stage” for better long-term illness control, as adherence behav-
iors are known to be established in the first years following diagnosis, and good 
adherence early on can have a protective effect against later complications.

Its reach. The Catch-22 of adherence promotion is that the patients and families 
most in need of support often do not seek out or receive effective interventions. By 
using up-to-date technologies (internet, mobile apps) that have a high acceptability 
and uptake among pediatric populations, and linking this system to personal care, 
the methodology has the potential to reach many patients who otherwise might have 
“fallen through the cracks.”

Its use of personal contact. Using a web-based system risks making intervention 
seem faceless and impersonal (and we doubt that this problem is solved by giving 
patients virtual “avatars,” which is the approach used by some pharmaceutical com-
panies on their websites). Linking the services with personal contact and personal-
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ized care can help improve utilization of healthcare services and behavioral health 
interventions, thus further optimizing the system and its ability to have positive 
effects on a patient’s life.

The behavioral health model proposed here represents an innovative attempt to 
address the widespread problem of suboptimal adherence proactively. By address-
ing multiple factors that support adherence more or less simultaneously, we believe 
this sort of integrated system has a better chance of effecting changes in overall 
adherence rates. A corollary of this approach is that takes as a basic assumption 
that illness management results from the efforts of multiple actors operating within 
multiple contexts, and that communication is a key to coordinating these efforts and 
fostering effective teamwork.

Table 13.2  Summary of the suggested components for a behavioral health system. Web-based 
interventions could also be made accessible through a linked mobile phone app
Domain Intervention Format Level
Knowledge Educational patient materials Website Universal
Behavioral control Management tools Website Universal
Social support/
social norms

Web-based social community (moni-
tored chat rooms, bulletin boards, or 
forums)

Website Universal

Patient videos/stories
Communication Email, text messaging, chat Website Universal 

and Targeted 
(at-risk)

Link to patient’s EMR
Appointment reminders

Connection with 
healthcare team

Support for navigating healthcare 
system

Website care 
ambassador

Targeted 
(at-risk)

Personal appointment reminders
Resources Social work support Social work Targeted
Emotional support Educational materials Website Universal

Stress management modules
Patient videos/stories
User-defined check-ins via email, text, 
or chat

Adherence expert Targeted 
(at-risk)

Family support Educational modules on family 
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The initial development of this sort of integrated system is likely to be somewhat 
costly and resource-intensive, and maintaining it will also not be resource-free, 
especially if (as we recommend) it incorporates personnel such as Care Ambassa-
dors and an adherence expert, and is kept up-to-date to reflect increasing knowledge 
and changes in the field. Demonstrating its cost effectiveness, perhaps primarily by 
reducing incidence of acute medical crises requiring hospitalization, will therefore 
be critical, as will demonstrating its clinical effectiveness through rigorous empiri-
cal investigations. Nonetheless, the hope is that this sort of model main gain trac-
tion in the new healthcare environment, in which there will be greater incentives to 
promote adherence and demonstrate positive health outcomes (Stark 2013).

References

Bennett GG, Glasgow RE. The delivery of public health interventions via the Internet: actualizing 
their potential. Ann Rev Public Health. 2009;30:273–92.

Kazak AE. Pediatric Psychosocial Preventative Health Model (PPPHM): research, practice and 
collaboration in pediatric family systems medicine. Families Syst Health. 2006;24:381–95.

Kazak AE, Barakat LP, Ditaranto S, et al. Screening for psychosocial risk at cancer diagnosis: the 
Psychosocial Assessment Tool (PAT). J Pediatr Hematol Oncol. 2011;33:289–94.

Laffel L, Brackett J, Ho J, Anderson BJ. Changing the process of diabetes care improves metabolic 
outcomes and reduces hospitalizations. Qual Manag Health Care. 1998;6:53–62.

Murray E. Web-based interventions for behavior change and self-management: potential, pitfalls, 
and progress. Medicine 2.0. 2012;1:e3.

Polonsky WH. Understanding and treating patients with diabetes burnout. Practical psychology for 
diabetes clinicians. Alexandria: American Diabetes Association; 1996. Pp. 183–92.

Sabate, E. Adherence to long-term therapies: evidence for action. Geneva: World Health Organiza-
tion; 2003.

Schwartz DD, Cline VD, Hansen J, Axelrad ME, Anderson BJ. Early risk factors for nonadherence 
in pediatric type 1 diabetes: a review of the recent literature. Curr Diabetes Rev. 2010;6:167–83.

Schwartz, DD, Axelrad ME, Anderson BJ. A psychosocial risk index for poor glycemic control in 
children and adolescents with Type 1 diabetes. Pediatr Diabetes 2014; 15: 190–197

Stark L. Introduction to the special issue on adherence in pediatric medical conditions. J Pediatr 
Psychol. 2013;38:589–94.

Svoren B, Butler D, Levine B, Anderson B, Laffel L. Reducing acute adverse outcomes in youth 
with type 1 diabetes mellitus: a randomized controlled trial. Pediatrics. 2003;112:914–22.



175

Chapter 14
Pulling it All Together: Clinical Conclusions

Abstract In this final chapter, we summarize the ten most important take-home 
points from this volume on pediatric adherence in the context of the following main 
ideas. (1) Successful adherence depends on developing healthcare partnerships 
between patients, families, and providers, and that nonadherence often results from 
the breakdown of teamwork between any (or all) of the partners. (2) A focus on self-
management instead of teamwork is likely to be self-defeating. Promoting patient 
independence too early risks a dangerous decline in illness management and con-
trol. In contrast, supporting patient autonomy (i.e., volitional behavior) can foster 
development without having to withdraw whatever assistance the youth may need. 
(3) Communication is the key to developing successful partnerships, which will 
usually be characterized by having shared goals and (ideally) a shared model of ill-
ness. We end this chapter—and the book—by highlighting the added value of part-
nerships for reducing the management burden chronic illness places on children.

Many articles and books have been dedicated to the investigation and improvement 
of patient adherence, yet suboptimal adherence remains a significant impediment to 
optimal levels of disease and illness control. This probably should not be surpris-
ing. There is often is little immediate benefit to expending all of the effort that goes 
into adherence. Moreover, it is not always clear that adherence even produces good 
results. For example, in a study of children with asthma, Kuehni and Frey (2002) 
found no differences in adherence between children with good and poor asthma 
control. Results of the meta-analysis by Graves et al. (2010) were reassuring in 
showing that improving adherence does in general result in better health outcomes, 
but even substantial improvements in public health do not always translate into 
improved quality of life for the individual.

Motivation for adherence may be improved by taking the onus off the individual 
patient and instead viewing adherence from the perspective of family management. 
Parents are often more motivated to ensure the long-term health of their children 
than their children are, and they are better able to take the long view. Seeing adher-
ence as a family matter also takes some of the burden off the youth with a chronic 
illness—and that includes the burden of guilt and shame for poor disease control 
(often attributed by self and others to “doing a bad job”), as well as the substantial 
practical burdens of management. Wysocki (1997) suggested viewing problematic 
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adherence as reflecting the breakdown of teamwork around illness management, 
and we believe the value of this view cannot be overstated.

The evidence reviewed in this volume leads to some very clear and strong con-
clusions in this regard. First, neither children nor adolescents can manage an illness 
on their own. Chronic illnesses are complex, heavy burdens that require planning, 
organization, foresight, and self-control, all qualities that are not yet very well de-
veloped in children or teens. Recent findings from developmental neurobiology 
strongly support the idea of a maturity gap in adolescence, between well-developed 
reasoning skills but poor ability to use those skills, especially in social situations 
and in the “heat of the moment.” The evidence also points to over-reactivity in the 
social-emotional reward system, with a concurrent increase in (often risky) reward-
seeking behavior that the cognitive control system is not yet able to regulate effec-
tively. The preference for immediate reward over delayed rewards (or consequenc-
es) is exactly contrary to the perspective necessary to promote good adherence. Yet 
this preference is absolutely normative in teens.

The second conclusion largely follows from the first (and is supported by a 
wealth of data): giving youth independence for illness management more often than 
not results in declining adherence and worse illness control. It also does not seem 
to accomplish the hoped-for-aim of better preparing youth for self-management, as 
overly independent youth appear to have worse disease knowledge than those with 
a more appropriate mix of independence and support.

Third, positive parent involvement not only helps prevent these declines, but can 
buffer against the detrimental effects of chronic stress that have derailed more than 
one youth, and that seem to hit children from impoverished families especially hard. 
Strengthening parent-child relationships may help buffer against the worst of these 
effects and help promote adherence in patients from impoverished backgrounds. 
Positive or authoritative parenting also moderates the risk and risk-taking behavior 
that characterize adolescence.

Fourth, the research literature is also clear that parenting can have negative ef-
fects on adherence when it is perceived as overly controlling, intrusive, or critical, 
and when parents and youth fall into a cycle of conflict around illness management. 
Helping parents support their children’s decision-making autonomy is likely to be 
more effective in fostering development of self-care skills (with less risk for con-
flict) than prematurely pushing youth to become independent in their management.

Fifth, the disparities in adherence and overall health that currently plague mi-
norities do not have to be as wide as they currently are. In much the way that a 
decline in adherence in adolescence often reflects a breakdown in family teamwork, 
problematic adherence among minorities often reflects the breakdown (or lack) of 
effective teamwork between families and their healthcare providers. While some of 
the difficulty in establishing family-provider teamwork may reflect implicit biases 
and distrust of the medical profession, perhaps the primary factor is problematic 
communication. Research has shown that healthcare providers often speak differ-
ently to their minority patients, asking less about their lives and quality of life, and 
using more biomedical language. Improving provider-patient communication can 
potentially go a long way in ameliorating disparities in adherence.
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Sixth, the most effective interventions for addressing nonadherence tend to in-
volve behavioral therapies, which is not surprising when one considers that adher-
ence is first and foremost a behavior (or set of behaviors). However, interventions 
can be improved by including patient education and addressing psychosocial co-
morbidities such as depression. These interventions tend to be designed to be used 
by psychologists, or other professionals with expertise in behavioral health. The 
importance of having a psychologist on the multidisciplinary healthcare team is 
being increasingly recognized.

Seventh, nonadherence can become entrenched and difficult to manage once it 
has become a set pattern. Risk screening at diagnosis can help identify patients 
at-risk for problematic adherence, and thus provides the basis for preventive inter-
vention. At the same time, nonadherence can occur at any point in the course of an 
illness, as the result of burnout, developmental changes, or situational changes in 
the life of the patient and the family. Thus, there is also a strong need for ongoing 
surveillance for adherence difficulties. As self-report often inflates actual adherence 
rates, more objective methods (e.g., electronic monitoring, daily diaries) can be 
used, but these can be costly or burdensome on families.

Eighth, adherence problems may be more efficiently addressed through triage 
models that allocate promotion and intervention resources based on assessed risk 
or need, such as Kazak’s (2006) Pediatric Psychosocial Preventive Health Model 
(PPPHM). Most patients and families will have adequate coping and supports, and 
can be provided with universal educational materials and illness management tools 
to help promote adherence. A smaller subset will have risk factors for problematic 
adherence but no current clinical concerns. These patients and families could bene-
fit from targeted interventions focused on ameliorating the indentified risk. Finally, 
a minority will present with clinically significant child or family dysfunction or 
very problematic adherence, requiring individualized treatment. Validated tools are 
available to help categorize level of risk/need.

Ninth, developing partnerships between patients, families, and providers may 
not be enough without also changing the system in which care is provided. The 
current healthcare system is overwhelmingly complex and too difficult for many 
families to navigate. For example, studies have shown that the majority of people 
are unable to complete insurance application forms without making mistakes. When 
patients are treated at large hospitals or medical centers, it can be difficult simply 
to know who to call to get questions answered, let alone reach the appropriate staff. 
Help with navigating systems is critical, especially for patients and families with 
lower health literacy.

Tenth, families often face more than one challenge or barrier when trying to 
manage a chronic illness. This is especially true of the most vulnerable families 
(Anderson 2012), who often face multiple risk factors simultaneously, including 
poverty, racial/ethnic minority status, mental illness and chronic disease among 
multiple family members, and substantial environmental and social stressors that 
can become “toxic.” Interventions focused on only one facet of a multidimensional 
array of difficulties are unlikely to be very effective. Taking a systematic approach 
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that integrates multi-level interventions has the potential to better help those fami-
lies for whom nonadherence is not simply a one-dimensional problem.

In this volume we have argued that fostering healthcare partnerships around 
illness management has significant potential to improve adherence and children’s 
health. Yet it has to be acknowledged that working together is not always easy. In 
fact, adherence may be so difficult in part because working together can be so dif-
ficult. Patients, providers, and parents each have their own views, their own goals, 
and often wish to go their own ways, and it can be quite challenging to bridge the 
gaps between them. Yet there will also be important areas of overlap—most obvi-
ously, in everyone’s desire for the child to be healthy, and to have as near normal 
a life as can be achieved. Pediatricians and other primary care providers are well 
situated to help their patients and families find the areas of overlap. The greatest 
value of promoting teamwork around illness management may not even come from 
its impact on adherence, but from making chronic illness just a little bit less of a 
burden that a child has to carry around each day.
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