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Abstract: Chronic pediatric health conditions pose a significant challenge for youth, their families and professionals who treat these con-
ditions. Long-term adherence to interventions, including and often-times, pharmacological interventions, is necessary but often problem-
atic. Understanding factors related to poor adherence and intervening to improve adherence is essential in order to maximize long-term
outcomes. Attention-deficit/hyperactivity disorder (ADHD) is one such chronic health condition requiring long-term adherence to treat-
ment. The aims of this review are to 1) review the extant literature regarding rates of adherence to medication for youth with ADHD; 2)
summarize what is known regarding factors that impede and support greater adherence to medication; 3) introduce the Unified Theory of
Behavior Change as a conceptual model that may assist in developing adherence treatment packages to support medication adherence;
and 4) describe several potential interventions based on the Unified Theory of Behavior Change that may improve adherence to medica-
tion for youth with ADHD. Although pharmacological interventions for youth with ADHD have been evaluated for decades, only more
recently has adherence to medication been the subject of interest. However, this literature has exclusively focused on understanding fac-
tors related to adherence, with no empirical studies of interventions to improve adherence in youth with ADHD. This paper provides a ra-
tionale and research agenda for systematic study of interventions to support medication adherence in youth with ADHD.
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INTRODUCTION

It is estimated that approximately 5-10% of youth throughout
the world suffer from impairing, chronic health conditions [1].
These conditions require youth and often their families to manage
these conditions through the administration of interventions (both
psychosocial and pharmacological), management of their diet, exer-
cise, consistent attendance to medical appointments, and coordinat-
ing treatment regimes across various settings (e.g., home - school -
after-school activities). Maintaining these efforts over extended
periods of time is often taxing for youth and their families. As such,
it should come as no surprise that adherence to treatment is prob-
lematic, with estimates that 50% of youth are nonadherent to their
treatment regimens [2]. Nonadherence to treatment is notable when
one considers the impact of adherence and nonadherence. Nonad-
herence to treatment regimens has been shown to be related to in-
creased hospital visits, unnecessary hospitalizations, increased
symptoms of the disorder/disease, morbidity, and mortality [3-5].
Adherence to treatment regimens has been shown to be related to
improved psychological functioning and overall quality of health in
youth and changes in quality of life [6-9]. Given the negative con-
sequences of nonadherence and the potential benefits of adherence
to treatment regimes, understanding and improving adherence rep-
resents a significant empirical area of investigation [2].

Childhood psychiatric disorders are often chronic and lead to
substantial impairments for affected youth as they enter adulthood
[10]. As such, implementation of treatments over extended periods
of time is often necessary for chronic psychiatric disorders of child-
hood. An exemplar of this issue is observed in attention-
deficit/hyperactivity disorder (ADHD). Although ADHD had origi-
nally been considered a disorder of childhood [11], it is increasingly
recognized as a disorder which often affects individuals well into
adulthood [12], with affected individuals continuing to experience
impairments in multiple areas of life functioning [12]. As such,
effective, long-term interventions are often necessary. Though be-
havioral and pharmacological approaches have substantial evidence
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for acute efficacy, compelling data do not exist that these interven-
tions alter long-term outcomes [13, 14]. Nevertheless, as it is likely
that treatment of individuals with ADHD will often require imple-
mentation of behavioral and/or pharmacologic interventions over an
extended period (or periods), an issue of considerable importance is
the degree to which there is adherence to long-term treatment. Al-
though this subject has not often been the basis of empirical re-
search in the field of ADHD, adherence is an area of considerable
concern across varied chronic medical conditions (e.g., pediatric
asthma, diabetes, etc) [2]. The few studies on adherence to pharma-
cological interventions for ADHD suggest considerable variability
in short-term adherence, with generally poor adherence over the
longer-term — patterns which are similar to that found in other
areas of pediatric pharmacology. The objectives of this paper are to
1) review the extant literature regarding rates of adherence to medi-
cation for youth with ADHD; 2) summarize what is known regard-
ing factors that impede and support greater adherence to medica-
tion; 3) introduce the Unified Theory of Behavior Change as a con-
ceptual model that may assist in developing adherence treatment
packages; and 4) describe several potential interventions based on
the Unified Theory of Behavior Change that may improve adher-
ence to medication for youth with ADHD.

DEFINING AND UNDERSTANDING ADHERENCE

Adherence is a multi-faceted construct, and appreciating the
various definitional issues is essential to understanding this phe-
nomenon. The World Health Organization [2] has defined adher-
ence as “the extent to which a person’s behaviour— e.g., taking
medication, following a diet, and/or executing lifestyle changes -
corresponds with agreed recommendations from a health care pro-
vider.” There are several issues in this definition that are relevant to
understanding adherence to medication in youth with ADHD. First,
as is likely the case for other disorders with onset during childhood,
the “patient” is more broadly defined to include the parent - child
dyad, as the parent is typically responsible for ensuring that the
medication is administered and taken. However, this context chan-
ges rather dramatically in adolescence, as adolescents generally
assume a more active role with regard to treatment decisions. The
primacy of the adolescent with respect to treatment adherence com-
plicates matters for a variety of reasons. First, there is the well de-
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scribed and appreciated shift during adolescent development to-
wards questioning values held by others, and the desire to take con-
trol of one’s own life circumstances. More specific to the issue of
adherence among adolescents with ADHD is the fact that youth
with ADHD have been shown to suffer from a positive illusory bias
(i.e., an overestimation of one’s own performance or competence
relative to an objective criterion), and therefore often underreport
the impairment they experience [15]. Thus, it is likely that adoles-
cents with ADHD and other chronic medical or psychiatric condi-
tions will underestimate or distort the need for treatment.

As noted above and by others [16], the WHO definition of ad-
herence implies that the patient has been given all pertinent infor-
mation regarding the proposed treatment and has agreed to the pre-
scribed treatment. Without agreement, failure to take the prescribed
treatment cannot truly be considered non-adherence; rather, this
would best be described as disagreement with a medical decision.
Lastly, as with many other outcomes, adherence is not a categorical
but a continuous variable. Therefore, the question is not whether the
patient adhered, but to what extent the patient has adhered to the
treatment recommendations [16]. Related questions of considerable
importance are to what extent a patient needs to adhere to the pre-
scribed treatment to obtain clinical benefits, and at what point non-
adherence is likely to result in a clinically meaningful difference in
response. This so-called “adherence threshold” is an important yet
understudied area of investigation [17]. Yet, since a large number
of youth with ADHD start and restart medication, sometimes re-
peatedly, over the course of several years [18], understanding the
adherence threshold will illuminate the extent to which this pattern
of behavior is seen as problematic.

ADHERENCE IN YOUTH WITH ADHD

A review was conducted utilizing PubMed and Psychinfo data-
bases utilizing the following key words within three categories: 1)
attention-deficit, attention-deficit/hyperactivity disorder, ADHD,
ADD; 2) medication, pharmacology, treatment, psychostimulants,
stimulant, nonstimulant, methylphenidate, adderall, d-amphetamine,
and; 3) adherence, nonadherence, compliance, persistence, utiliza-
tion, continuity, and engagement. Combination of these keywords
resulted in the identification of 78 publications. Publications were
further assessed to determine if they a) focused on youth (up to 18
years of age) with ADHD b) were published in peer-reviewed jour-
nals, and; c) provided empirical data on rates of adherence/ nonad-
herence. This resulted in a final sample of 17 empirical publications
for review. Results of this review follow.

First, what little we know regarding medication adherence in
youth with ADHD is principally focused on stimulant medication,
given the historical place of stimulant medication in the treatment
of ADHD (until recently stimulants were the only approved treat-
ments) and the fact that the overwhelming majority of prescriptions
for ADHD are still for stimulant medications. The literature sug-
gests that only 1/3 - 2/3 of youth consistently use stimulant medica-
tion [19]. While medication use frequently continues for 2-6 years
[18, 20], it is often marked by periods of inconsistent use [18, 21].
However, rates of adherence vary considerably across samples and
studies. Data from community-based samples indicate that the aver-
age time to discontinuation for medication is 4 months [22], and
that families are fully compliant with the treatment regimen for an
average of only 2 months [23]. Approximately 20% of patients
discontinue medication after their first prescription [24] and on
average families do not persist in using medication beyond one year
[22, 23, 25]. One exception is a community-based study which
reported a high rate of adherence (46%) after three years of treat-
ment [26]. When the comparatively large numbers of families who
have relatively immediate non-adherence to medication are re-
moved from these analyses, the average time to discontinuation
typically increases [24].
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The generally poor rates of adherence to medication in commu-
nity samples stand in contrast to adherence figures seen in clinical
research samples where considerably higher rates are reported. For
example, Faraone and colleagues [27] found that up to 86% of sub-
jects continued medication at the end of one year, and Jensen [28]
and colleagues reported that up to 70% continued medication for up
to three years. More typically, however, adherence rates in clinical
research samples are approximately 50-80% after 1 year and 36-
46% after 5 years [18, 20, 29-31]. Note that the above studies were
mostly conducted with immediate release stimulants; an important
but less well-studied factor is whether adherence varies as a func-
tion of the formulation used (i.e., immediate-release or extended-
release). This evolving literature suggests that adherence is some-
what improved with extended-release versus immediate-release
forms of medication [22, 27, 32], although extended-release forms
of stimulant medication do not always result in greater adherence
over extended periods of time [33].

WHO ADHERENCE DIMENSIONS

In order to better describe the variability in adherence rates
across different disorders, studies and samples, the WHO [2] de-
scribed 5 distinct dimensions - 1) health-system/healthcare-team
factors, 2) condition-related factors, 3) patient-related factors, 4)
therapy-related factors, and 5) SES-related factors. Below we dis-
cuss the literature on these factors as it relates to adherence to
stimulant medication for youth with ADHD.

Health System/Healthcare Team Factors

Relatively little research has been conducted on the influence of
health care-related factors on medication adherence in ADHD.
However, provider training and types of services afforded may
affect compliance, as parents’ report that negative experiences with
the healthcare system interfere with treatment acceptance [34, 35].
Lack of knowledge and training for both parents and prescribing
physicians to manage ADHD as a chronic illness may be an impor-
tant factor as well. Evidence suggests that training in chronic illness
management [36] for ADHD may help clinicians execute strategies
that support adherence, such as tracking medication usage with
appropriate follow up measures [37]. However, despite training,
impediments in this area include logistical efforts associated with
distributing, collecting, scoring, interpreting, and filling out rating
scales throughout the treatment process [38]. Further difficulties
arise because clinicians often prefer to ask open-ended, non-struc-
tured questions regarding compliance, rather than using rating
scales (e.g., Stimulant Adherence Measure [39]) to more properly
document adherence [37]. Other management techniques that can
be developed using this model include educating parents about
ADHD, delineation of specific treatment goals, and working in
collaboration with parents about the treatment decision, all of which
may further support adherence [40]. Lastly, the cost of medication
and services in the current US health care system are also quite
burdensome on patients with ADHD. Cost estimates for some of the
medications range from $2,000-$4,000 during a six month period
[41], which may lead some families to discontinue medication.
While cost estimates no doubt vary as a function of national regula-
tions, practices and available treatments, it is likely that cost repre-
sents a barrier to treatment adherence in many countries, not only in
the US.

Condition-Related Factors

Condition (Disorder)-related factors, such as greater baseline
severity of inattention, hyperactive, and impulsive symptoms, are
associated with prolonged use of stimulants. Children with in-
creased symptom severity at baseline often exhibit a greater re-
sponse to MPH (particularly for school behavior) suggesting that
positive medication response may motivate treatment compliance
[42]. Moreover, children with combined type ADHD use medi-
cation for longer periods than those with ADHD-Predominantly
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Inattentive Type (ADHD-I) or ADHD-Predominantly Hyperactive/
Impulsive Type (ADHD-HI [20]. Children with more severe co-
morbid conditions demonstrate higher stimulant use as well [43];
however, comorbid Oppositional Defiant Disorder (ODD), in par-
ticular, is associated with poor adherence in patients. Indeed, the
presence/absence of ODD in school is underscored as an important
moderating variable for long-term adherence, with poorer adher-
ence observed in youth with ADHD and comorbid ODD [18, 31].

Patient-Related Factors

A variety of patient-specific characteristics - including age,
patient-family relationships and histories, race, gender, and parental
cognitions regarding the nature of the illness and how to best treat it
(e.g., appropriateness of medication use) - may also affect medica-
tion adherence in youth with ADHD. First, evidence suggests that
increased patient and parental age at the time of diagnosis is associ-
ated with lower stimulant adherence [20]. Parental influence on
medication adherence in their children also decreases with the
youth’s age. Many adolescents who discontinue stimulants between
7th and 9th grade report the decision as their own choice; some of
the individuals consult their parents before stopping, and some do
not [44]. Family characteristics and family histories also moderate
the consistency of medication use. Decreased adherence is pre-
dicted by strained parent-child relationships and maternal stress
[45]. Two-parent families, with higher rates of perceived social
support and with family histories of stimulant usage, are more
likely to adhere to the medication regimen [45]. Patient race and
gender also appear to moderate compliance. Parents of Caucasian
boys, as compared to African-American boys and girls and Cauca-
sian girls, are more likely to believe that boys with ADHD have a
disorder requiring medication treatment [46]. This finding suggests
that parents of children with ADHD perceive symptoms differently
based on the child’s gender and race. Further, parental and youth
(particularly adolescents’) cognitions and attitudes toward medica-
tion treatment for ADHD may moderate adherence as well. Parents
who believe that ADHD is an organic condition with biological
underpinnings, rather than a psychologically or environmentally-
based condition, are more likely to encourage children to take
stimulant medication [47]. Parental beliefs that the medication is
safe and effective in reducing problem behavior also positively
influence adherence to the medication regimen [47]. Additionally,
parental knowledge about ADHD predicts initial acceptance of
stimulant treatment, but this finding does not extend to stimulant
use over a period of one year [48]. Not surprisingly, in the context
of ADHD studies, stigma regarding psychopathology is an impor-
tant factor that impedes compliance as well [19, 35, 49]. Similarly,
adolescents with ADHD may not perceive ADHD as an illness,
question the utility of medication as an approach to ADHD, worry
about the effects of ADHD medication on changing their personal-
ity/abilities in negative ways, and are concerned with the stigma of
using these medications [19]. These cognitions are likely to impact
adherence in youth with ADHD, particularly adolescents, who have
a heightened role in relation to decision making regarding treat-
ment.

Therapy-Related Factors

Medication-specific factors influence adherence as well. Chris-
tensen [50] examined self-report claims (in which 58.4% of partici-
pants were younger than age 18), finding that medication adherence
was greater for patients with ADHD on stimulants compared to
non-stimulants (e.g., atomoxetine), and for patients taking am-
phetamine vs. methylphenidate. No doubt, satisfaction with im-
provements from and side-effects of specific types of medications
influence adherence. However, youth and parental beliefs and con-
cerns regarding treatment effectiveness and side effects of medica-
tion are often present, and when there is limited improvement or
adverse events occur, adherence to treatment generally decreases
[34, 49, 51, 52]. The extent to which the extent of response, differ-
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ences in onset of response across treatments, and the occurrence
and nature of adverse effects no doubt vary across individuals.

Adherence rates also appear to be related to the dosing schedule
used. Patients required to take multiple daily doses tend to have
decreased adherence [45], mainly because they forget to take doses
later in the day. For this reason, patients on long-acting medications
show greater adherence compared to those using short- and inter-
mediate- acting formulations [42, 50]. Many children also discon-
tinue their medication regimen out of dislike for swallowing pills
and embarrassment or stigma associated with medication usage
[53]. Teenagers also report concerns that medication alters their
personality and the way in which they experience themselves [44],
which presumably might also decrease adherence. Parents often
voice similar concerns regarding unwanted changes in their child’s
personality or demeanor; in our experience, affective blunting (even
in the presence of positive behavioral change) is not well tolerated
in any age group.

SES-Related Factors

The role that socioeconomic status (SES) plays in adherence to
psychostimulant treatment of ADHD is largely unknown. Findings
from some studies suggest that SES is positively correlated with
treatment adherence rates [54], but results of other studies indicate
that medication adherence in ADHD in low-income families is not
correlated with SES [51]. Thus, the relationship between medica-
tion adherence in ADHD and SES requires further investigation.
This is in line with data concerning SES and adherence to medica-
tion in other disorders [2].

CONCEPTUAL MODEL—THE UNIFIED THEORY OF BE-
HAVIOR CHANGE

Although several distinct conceptual theories may be utilized to
explain adherence to medication in youth with ADHD [54], there
has been growing interest in developing a more unified approach. In
2001, the National Institute of Mental Health convened a meeting
focused on relevant theories of behavior change and how these
impact treatment. The resultant framework, the Unified Theory of
Behavior Change [55], offers an integrative model for understand-
ing and intervening to alter behavior, including behaviors related to
medication adherence, for families and youth with ADHD (see
Fig. 1).

The core variables of the model are organized into two se-
quences. The first sequence focuses on the immediate determinants
of behavior. Behavior is influenced by five core variables. First, an
individual must be willing to perform or intend to perform the be-
havior in question. Second, the individual must have the requisite
knowledge and skills to enact the behavior. Third, there must be no
environmental constraints that render behavioral performance im-
possible. Fourth, the behavior must be salient to the individual, so
that the person does not forget to enact it. Finally, habitual and
automatic processes may influence behavior.

These five variables interact in complex ways to determine
behavior. Medication adherence is most likely to occur when each
of the variables coalesce toward behavioral performance. For ex-
ample, for medication adherence to occur, parents/youth will be
most likely to utilize medication if they truly intend to use medica-
tion and have the skills to do so (e.g., can swallow a pill), if there
are not environmental constraints against doing so (e.g., parent/
guardian is available to administer medication; there is no stigma
attached to taking the medication, there is a positive parent-child
relationship), if the child and/or parent remembers to do so, and if
the parent/youth have used medication successfully in the past (ha-
bitual behavior).

The second aspect of the model focuses on the determinants of
an individual's willingness, intention, or decision to perform a be-
havior. These variables are typically influenced by six major factors
that serve as the immediate psychological determinants of one's
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Fig. (1). Determinants of intention and behavior.

decision to perform a behavior. Attitude refers to how favorable or
unfavorable the parent/youth feels about performing the behavior
(i.e., initiating and maintaining medication use). Normative beliefs
reflect individuals’ beliefs about the extent to which other people
who are important to them think they should or should not perform
the behaviors. Expectancies refer to the perceived advantages and
disadvantages of performing the behavior. Self-concept refers to a
parent/youth’s conception of self and whether performing the be-
havior is consistent with that self-image. Affect refers to the funda-
mental affective and emotional reactions to behavioral perform-
ance. Theories of emotion emphasize two core facets, the degree of
arousal and whether the affective direction of that arousal is posi-
tive or negative. In general, individuals who have a strong negative
emotional reaction to a behavior will be less inclined to perform it
and those who have a strong positive emotional reaction will be
more inclined to perform it. Likewise affect (both parent and child)
may be influenced by poor (or positive) parent-child interactions,
which may further influence adherence behavior. Self-efficacy re-
fers to one's perceived confidence that he or she can perform the
behavior.

Importantly, the core predictors are presumed to be the primary
determinants of one’s decision or willingness to perform a behav-
ior, such as adhering to medication. More distal constructs, such as
personality variables, demographic variables, family variables, and
media variables may influence behavior, but they do so indirectly
through their influence on these primary variables. The relative
importance of the constructs in Fig. (1) in influencing behavior can
differ from population to population. For example, for some indi-
viduals, normative influences may be a primary determinant of the
decision to perform a behavior, whereas for other individuals, such
influences may be of little consequence.

To utilize the Unified Theory of Behavior Change to under-
stand parent/youth intentions to adhere to medication, one must
consider their attitudes about medication use, their expectancies
about the advantages and disadvantages of medication adherence,
the pressures that are being brought to bear on them with respect to
medication adherence, their emotional and affective reactions to the
prospects of medication adherence, and their perceptions of their
abilities to adhere to medication over time.
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IMPROVING MEDICATION ADHERENCE FOR YOUTH
WITH ADHD: POTENTIAL INTERVENTIONS

A theoretically well-grounded model, such as the Unified The-
ory of Behavior Change (UTBC), offers much to assist the field’s
understanding of how best to intervene to improve medication ad-
herence for youth with ADHD. As we discuss in this final section,
several types of intervention that map onto aspects of the UTBC
may prove to be useful in improving medication adherence. To our
knowledge, there have not been empirical studies that assess the
impact of specific interventions to improve medication adherence in
youth with ADHD, although several potential interventions have
been discussed [35, 54]. As others have [16, 56, 57] we organize
these potential interventions to improve ADHD medication adher-
ence into key categories, including: patient education, individual-
ized approaches to tailoring medication, behavioral strategies, and
peer-support strategies. Although we provide an overview of sev-
eral potential strategies across categories, it is important to take a
patient-centered or personalized approach by tailoring these strate-
gies to the particular patient’s strengths and needs (youth/parent/
family).

PATIENT (YOUTH AND PARENT) EDUCATION

The UTBC suggests that targeting knowledge and skills through
education may be an important strategy. Patient education regarding
ADHD is likely to be critical for long-term adherence to medication
- as there are often questions and concerns about the etiology of
ADHD [58], the side-effects of ADHD medication (e.g., growth
retardation in children [59], possible cardiovascular effects [60],
increasing risk for substance abuse [61], and the long-term neuro-
psychological impact of continued use of medication [62]). These
are relevant issues for parents and youth (depending on age) to
consider when deciding to initiate and/or sustain use of medications
for ADHD. However, misinformation, lack of knowledge, and in-
adequately crafted expectations may all work against adherence.
Therefore, patient (parent and child) education is critical. As sug-
gested by the National Council on Patient Information and Educa-
tion (NCPIE [63]), the prescribing physician has a prominent role in
educating patients. This includes “educating patients about the
medications they are taking, why they are taking them, what the
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medications look like, what time patients should take their medi-
cines, potential side effects, what to do if a patient experiences side
effects, and what regular testing is necessary (pg. 15)”. In particu-
lar, for patients with ADHD, it is important to address misconcep-
tions/misinformation about ADHD and ADHD medications through
psychoeducation. This type of “information” is quite prevalent and
readily accessed via the internet. However, it is also important to
note that the quality and accuracy of information on the internet
may vary considerably. Therefore, it is critical that professionals
direct patients and their parents to internet sites that are trusted
sources to provide current, unbiased, and accurate information on
ADHD and treatments for the disorder. Education can also be pro-
vided both by offering written materials to patients/parents as well
as ongoing communication between the prescribing physician (as
well as other key medical staff involved in patient care) and the
patient (youth/parent).

INDIVIDUALIZED APPROACHES FOR TAILORING
MEDICATION

Tailoring ADHD medication treatment to the profile of the
youth and family in such a way as to minimize environmental con-
straints (e.g., reducing the number of adults needed to imple-
ment/monitor medication regimen) while maximizing salience and
habitual/automatic processes is an essential component of address-
ing adherence. Prescribing physicians should consider optimizing
the benefit/adverse event profile such that patients obtain maximal
therapeutic benefit and minimal adverse effects. Medication titra-
tion that systematically assesses the effects of different medications
and medication doses across multiple key domains of functioning
(e.g., home, school, after-school, recreational) while systematically
measuring the level of adverse events will provide the prescribing
physician important information regarding response and tolerabil-
ity. Given that the occurrence of significant adverse events predicts
discontinuation of stimulant medication [53], minimizing adverse
events is often equally important as symptom reduction in achiev-
ing longer-term adherence. The immediate benefit of medication
early in treatment is likely to promote long-term adherence [42], so
if a medication is less likely to achieve response immediately (e.g.,
atomoxetine or other non-stimulants), the family must be educated
about this so expectations can be adjusted. The balance between
maximizing initial therapeutic response while minimizing side-
effects is likely to vary across individuals/families. For some, the
highest priority is to attain the most robust response as quickly as
possible, and they are willing to endure some tolerability problems
in achieving this response. For others, tolerability is more important
than early response, so the titration approach should necessarily be
slower.

Another important perspective is to simplify the medication
regimen as much as possible. This means utilizing long-acting for-
mulations that provide full-day coverage, and which can be used
once-daily. This is likely to minimize the impact of embarrass-
ment/stigma or forgetting to take or administer medication, all of
which have been associated with poorer adherence [19, 35, 45, 49,
53]. It may be best to consider a tiered approach to prescribing,
starting off with a single long-acting medication and subsequently
tailoring if response and/or tolerability are inadequate (note: here
we have offered the approach favored by experts in the US; how-
ever, guidelines with regard to this approach may differ across
countries). The range of therapeutic options includes switching to a
different medication formulation or class, adding a short-acting
agent to a longer-acting agent to augment duration of response, and
implementing strategies for managing adverse events. Perhaps, as
the field continues to develop an understanding of which patients
(youth) and parents will have considerable adherence issues to
ADHD medications, we will be able to determine, a priori, which
families may be best candidates for an initial tailored approach to
optimizing treatment. Importantly, regardless of the approach taken,
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decisions about a medication regimen must be made in full partner-
ship with the patient and his/her family.

BEHAVIORAL STRATEGIES

Behavioral strategies focus on applied behavioral methods (e.g.,
tailoring medication to the profile of the youth and family, technol-
ogy-based interventions, parent-training, etc. [56]). In line with the
UTBC model, these interventions target environmental constraints
to adherence, improve the salience of taking medication, address
habitual and automatic processes that may influence adherence
behavior, and improve patient self-efficacy in taking medication.
These strategies have been found to be most effective in improving
medication adherence relative to education and support strategies
[56]. The utility of applied behavioral strategies is likely particu-
larly important for families of youth with ADHD for several rea-
sons. First, youth with ADHD often present with oppositional be-
havior and as such there is considerable parent-child conflict [64].
Therefore, the parent’s ability to obtain their child’s assent to take
medication may be compromised. For adolescents, as discussed
earlier, cognitive processes such as positive illusory bias may fur-
ther interfere with the perceived need to take medication for
ADHD. As predicted by the UTBC, taking ADHD medication may
not fit the adolescent’s self-concept (e.g., being independent and/or
invulnerable), thereby reducing the chances for adherence. Moreo-
ver, parents of youth with ADHD are at higher risk for having
ADHD themselves, as well as depression [65], both of which may
interfere with the parents’ ability to administer medication. In the
examples given above, it is unlikely that education alone could
achieve the change in attitude or behavior that would be required to
embrace medication treatment and implement an effective method
for taking the medication regularly. Therefore, utilizing behavioral
strategies in combination with psychoeducation will often be neces-
sary to affect change in attitude and behavior.

Technology-based interventions may also be utilized to reduce
the impact of environmental constraints to adherence and improve
the salience of administering or taking medication. For instance,
automatic messages to refill prescriptions via home/cell phones and
reminders to take medication via pill reminder boxes, beepers or
other handheld devices can be used to remind parents/youth to take
medication. Although yet to be studied, for families in which multi-
ple members have ADHD, where the ability to organize and com-
plete tasks may be impaired (for both youth and parent), these
methods may be highly effective.

Parent-training may be necessary to assist parents in developing
specific behavioral skills which support adherence. This can be as
discrete as teaching parents how to perform pill-swallowing train-
ing procedures, in which children learn to swallow very small pills
(starting with sprinkle size) via positive reinforcement until they are
able to swallow their prescribed medication, to more complicated
skills such as supporting parents in learning how to utilize rewards
and consequences in order to maximize medication adherence from
their child. Given that many youth with ADHD have significant
oppositional problems, supporting parents in learning skills to im-
prove overall behavioral compliance should have clear benefits on
adherence. We are unaware of any studies that have assessed the
benefits of utilizing a parent training approach to teach skills to
parents to enhance medication adherence in children. This would be
a potentially important area of investigation.

PEER SUPPORT STRATEGIES

Although family support provided by professionals via sched-
uled treatment appointments has been the traditional method to
support adherence, there has been a growing trend to utilize peers to
increase treatment adherence [66] and manage chronic illnesses
[67]. Peer-delivered models have also been utilized within the men-
tal health field to facilitate use of services [68]. Peers are often ef-
fective at engaging similarly-situated individuals into services be-
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cause they are viewed as credible role models who provide hope,
empower participants and enhance satisfaction with services. Fur-
ther, peer-delivered services decrease isolation, normalize feelings
of distress, and de-stigmatize views about mental illness and seek-
ing treatment.

In the broader field of children’s mental health, peer models
using Family Advocates [69] have been introduced in several com-
munities in the United States [70]. For instance, New York State’s
Office of Mental Health created a network of Family Advocates to
connect parents of children with mental health needs to mental
health service systems. These Family Advocates are typically par-
ents of children who have special needs or have been involved in
the mental health system themselves. As such, the Family Advo-
cates’ first-hand knowledge of the mental health system provides a
unique perspective that adds credibility to these individuals as peers
to model, coach, and support parents in their efforts to navigate the
mental health system. In particular, these Family Advocates are
considered prime agents to empower parents. Importantly, the un-
derlying conceptual approach to training Family Advocates has
been via the UTBC model [69]. Family Advocates focus on four
primary constructs within this model (beliefs and expectances, so-
cial norms, attitudes, and self-efficacy) in order to support and em-
power parents to fully engage in and become active participants in
their child’s mental health services. Although the value of such
interventions has not been specifically studied, it is likely that Fam-
ily Advocates can play a prominent role in enhancing adherence to
ADHD medication. In addition, there may also be a role for youth
advocates, particularly young adults, who can serve as older peer-
mentors to adolescents with ADHD via one-to-one or group formats
as these youth contemplate decisions regarding ADHD medication.

FUTURE DIRECTIONS

ADHD is a complex disorder that is often chronic and can lead
to substantial long-term impairments for affected individuals. Inter-
ventions delivered acutely to youth affected with ADHD, regardless
of how intensive, have not proven to alter these poor outcomes for a
majority of youth with ADHD [13, 14]. Best practice suggests that
application of evidence-based interventions, including medication,
may offer youth with ADHD the best opportunity for long-term
success. As such, adherence to these interventions is critical; how-
ever, the field is just beginning to tackle the critical questions that
can help support families of youth with ADHD to maximize adher-
ence to ADHD medications. Empirical investigation in several key
areas is needed to further advance the science in this area. First, as
argued by others [54], a universal definition of adherence is needed.
Currently, the field is awash with a multitude of definitions, making
comparisons between studies extremely challenging. It is also im-
portant to go beyond identifying predictors and processes of cate-
gorical (yes/no) or continuous (mean numbers of months) adher-
ence outcomes, and begin to look at individualized predictors and
processes in families who have different patterns of adherence (e.g.,
consistently high, intermittent adherence, those that never initiate
medication and those that initially take medication but discontinue
very early-on; [18, 24]). This will assist in determining the most
effective strategy for these different “adherence typologies”.

Although our understanding of the problem of non-adherence to
medication for youth with ADHD is not yet complete, the field does
recognize this as a major issue. As leading international experts
have recently argued [71], it is important to focus our efforts on
improving adherence rather than just explaining it. To date, how-
ever, approaches to improving medication adherence for youth with
ADHD have more often been based on conjecture than on system-
atic, theory-driven methods. To our knowledge, there has not been a
single empirical investigation to determine the effects of adherence
interventions for improving medication adherence for youth with
ADHD. However, we do know that, based on the extant literature
on intervening to improve medication adherence for a variety of
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chronic childhood conditions, it is possible to improve medication
adherence for youth with ADHD. As Haynes [72] argues, adher-
ence is a problem for the majority of chronic health conditions, and
it is important to understand adherence to treatment in ADHD in
that context. Yet, despite the commonalities across conditions, ad-
herence research is often fragmented - each field discovers anew
the problem of adherence, then reinvents approaches to it. When
research is conducted, it tends to be non-cumulative, in that it does
not build on earlier research and does not attempt to move the field
of adherence research forward.

Furthermore, research often focuses on interventions that are
either impractical (i.e., unsustainable in real world practice) or uni-
maginative and therefore unlikely to succeed (e.g., relying upon
pamphlets, logic, and “scaring the patient to death”). Lastly, inter-
ventions have tended to be atheoretical. A more effective approach
would synthesize the available literature and utilize theory-driven
approaches to systematically evaluate interventions to improve
medication adherence. We have argued here that the Unified The-
ory of Behavior Change offers a strong conceptual model that can
guide intervention efforts, several of which have been described in
this paper. Importantly, adherence interventions need to target mul-
tiple factors [72], and therefore require combinations of interven-
tions [56], delivered by various individuals, over extended periods
of time, in order to maximize adherence and beneficial outcomes
for youth with ADHD. Although we have focused here on strategies
for improving adherence to medication treatment for ADHD, we
also believe the model that we have advanced is applicable to other
chronic health conditions in children and adolescents.
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