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Assessing Medication Adherence as a Standard of Care in Pediatric Oncology

Ahna L. H. Pai, PhD1,2∗ and Meghan E. McGrady, PhD1,2

Poor adherence to pediatric cancer treatment protocols may pre-
vent children and adolescents from realizing the potential benefits
of therapy. This paper presents the evidence for a standard of care
for supporting medication adherence. Databases were reviewed for
articles examining adherence and including children and/or adoles-
cents with cancer. Fourteen articles (i.e., qualitative, quantitative,
review, and randomized clinical trials) were evaluated for rigor.

There is moderate-quality evidence to support a strong recom-
mendation for adherence to be assessed routinely and monitored
throughout the treatment. Integrating the proposed clinical proce-
dures into standard clinical care may improve outcomes for children
and adolescents with cancer. Pediatr Blood Cancer 2015;62:S818-
S828. C© 2015 Wiley Periodicals, Inc.
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INTRODUCTION

Children and adolescents are diagnosedwith cancer and their
families are often required to self-manage a complex treatment
regimen including multiple medications administered at varied
dosing schedules. In other chronic medical conditions, the com-
plexity and prolonged duration characteristic of many pediatric
oncology protocols are associated with high rates of nonadher-
ence.[1] Children and adolescents with cancer, thus, may be at
particular risk for medication nonadherence.

Consistent with findings from the World Health Organi-
zation citing medication nonadherence as one of the greatest
threats to suboptimal health outcomes and treatment failure
among patients with a chronic medical condition,[2] poor med-
ication adherence among children and adolescents with cancer
is associated with adverse health outcomes (i.e., increased risk
of relapse).[3,4] While these findings suggest that anticipating,
assessing, and promoting treatment adherence are critical com-
ponents of comprehensive clinical care,[5] few empirically based
guidelines exist for providers seeking to incorporate these pro-
cedures into their practice. To address this critical gap, the pur-
pose of this paper was to review the literature examining med-
ication adherence among pediatric cancer patients and develop
evidence-based guidelines for supporting medication adherence
in clinical care.

METHODS

This review was performed as a part of the collaborative
Standards for Psychosocial Care of Children with Cancer and
Their Families effort. Grading of Recommendations, Assess-
ment, Development, and Evaluation (GRADE) criteria were
used to assess the quality of evidence in the identified studies.[6]
For a full description of the methods used to develop each stan-
dard, the reader can refer toWiener and colleagues in this special
issue.[7]

Literature Search

PubMed, PsycINFO, Google Scholar, OVID, and EBSCO
HOST (i.e., Academic Search Premier, CINAHL, ERIC, Mas-
terFILE Premier, MEDLINE, Psychology and Behavioral Sci-
ences Collection, TOPIC search) were searched for research ar-
ticles published in English fromMarch 1, 1995 toMarch 1, 2015.
Search strategies included a combination of terms and MeSH

Psychosocial Standard of Care

Adherence should be assessed routinely and monitored
throughout the treatment.

headings related to adherence and neoplasm (see Supplementary
Table I). Articles obtained via the database searches were sup-
plemented with relevant articles included in the bibliographies
of systematic reviews. The inclusion and exclusion criteria for
the larger standards project were used with one exception. As
predictors and correlates of nonadherence among young adults
may have implications for patients under 18 years of age, arti-
cles with an age range extending into the young adult period
(19–29 years of age) were not excluded as long as the majority
of patients were under 18 years of age. Data detailing the study
design, sample, and primary findings were extracted by the au-
thors using an abstraction form developed for this study. A total
of 14 articles met inclusion criteria and then used to develop
clinical standards for supporting medication adherence (see
Fig. 1).

External Reviews

The proposed standard and supporting evidence were then
reviewed by external reviewers through the Second Think
Tank for the Development of Psychosocial Care Standards for
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Children with Cancer and Their Families. Minor editorial
changes were recommended and incorporated.

RESULTS

There is an emerging body of evidence supporting rou-
tine adherence assessment, monitoring, and intervention into
standard clinical care in pediatric oncology (n = 14 studies and
reviews). A summary of evidence is presented in Table I, in-
dicating a strong recommendation based on the quality of ev-
idence and the GRADE system.[6] Study methodology var-
ied across included studies, with four prospective studies, three
cross-sectional studies, one qualitative, one randomized clini-
cal trial, three systematic literature reviews, one narrative re-
view, and one guideline developed by experts. Detailed results
from the articles meeting inclusion criteria are presented in
Supplementary Table II. Selected studies are reported below
to highlight the importance of assessing medication adherence
throughout the treatment trajectory.

DISCUSSION

Research findings from quantitative, qualitative, and
review studies suggest that best practices for promoting medi-
cation adherence among children and adolescents with cancer
will likely require a multifaceted approach. To achieve this goal,
multidisciplinary teams are encouraged to integrate medica-
tion adherence-related assessments, education, anticipatory

guidance, and documentation into standard clinical care. Each
of these recommendations is outlined below.

Self- and parent-reported assessments of medication adher-
ence should be obtained routinely using standardized language
that assesses each specific medication for a specific period of time
(e.g., In the last 7 days, how many times have you [has your
child] missed a dose of [INSERT MEDICATION NAME] by
a designated member of a multidisciplinary team?).[8] The high
rates of medication nonadherence (19–53%),[4,9–15] especially
among adolescents,[9,11,14] support the implementation of rou-
tine and standardized assessment of medication adherence. As-
sessing nonadherence may identify patients at risk for subopti-
mal treatment outcomes as nonadherence is associated with an
increased risk of relapse and mortality. In pediatric acute lym-
phoblastic leukemia, 6-mercaptopurine (6MP) adherence rates
lower than 95% are associated with a significantly increased
risk of relapse.[4] Similarly, adolescents with cancer who are
nonadherent to trimethoprim/sulfamethoxazole have lower sur-
vival rates than adherent adolescents.[11] As self- and parent-
reported rates of nonadherence typically differ,[11] providers are
encouraged to administer standardized measures of adherence
(e.g., medication adherence measure) [8] to patients who are
functioning at the developmental equivalent of 12 years of age
or older.

Adherence behaviors occur in the context of daily life and
an ongoing developmental course and are thus susceptible to
changes in daily routines and family systems. Therefore, me-
diation adherence should be assessed and monitored routinely

Fig. 1. PRISMA diagram of literature search and article selection.
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TABLE I. Summary of Evidence—Adherence

Standard Evidence summary1 Methodology2
Quality of

evidence3
Strength of

recommendation4

Adherence
should be
assessed
routinely
and
monitored
through-
out the
treatment.

Empirical research
for children with
cancer indicates
prevalent and
significant
difficulties with
adherence to
medication
regimens.
Evidence gaps:
Additional
randomized
clinical trials are
needed to
determine how to
best promote
adherence to
medication
regimens among
youth with
cancer.

Cross-sectional;
longitudinal
studies;
systematic review
articles show
significant
replication of
findings; one
randomized
clinical trial.

Moderate-quality
evidence.
Evidence from
RCTs with
important
limitations
(methodological
flaws, indirect
evidence, or
imprecise
results) or
unusually
strong evidence
from unbiased
observational
studies.

Strong
recommendation,
given the
prevalence of
adherence
difficulties and
relationship
between poor
adherence and
poor disease
outcomes.
Desirable effects
clearly outweigh
undesirable effect
or vice versa.
Recommenda-
tion can apply to
most patients in
most
circumstances.
Further research
(if performed) is
likely to have an
important effect
on our
confidence in
methods to
promote
adherence.

1Based on the summary of evidence table for that standard; 2types of studies: for example, randomized clinical trial (RCT), cross-sectional,
longitudinal; consensus; systematic review articles; 3quality of evidence: High, moderate, low, and very low (based on GRADE criteria);
4strength of recommendation: strong or weak (based on GRADE quality criteria).

throughout the course of treatment. For children and adoles-
cents with leukemia or lymphoma who are prescribed two doses
of 6MP per day, adherence decreases as rapidly as 6% per day,
with rates falling asmuch as 40% over time.[15] As children enter
adolescence, the variability in the timing of medication admin-
istration often increases and nonadherence becomes even more
prevalent.[14,15] To capture the anticipated changes in medi-
cation adherence over time, providers are encouraged to assess
and monitor medication adherence at each follow-up outpatient
clinic visit.

Developmentally appropriate education about the purpose, ad-
ministration, and side effects of each medication and importance
of medication adherence should be provided to youth with can-
cer and/or their family immediately prior to the transfer of self-
management responsibilities to the patient and/or family and
whenever there is a change in the medication regimen. Adoles-
cents with cancer and their families cite disease knowledge
and cancer care skills as the foundation for medication reg-
imen self-management.[16] The critical role of education is
further supported by results of a systematic review indicat-
ing that patients who receive interventions with an educational
component demonstrate higher rates of medication adherence,
based on blood tests for metabolites, than patients in control

conditions.[17] Therefore, developmentally appropriate regimen
education is a core component of adherence care.[18]

Anticipatory guidance including a discussion of common bar-
riers to adherence, previous experiences taking medication, and
strategies to improve medication adherence should be provided
immediately prior to the transfer of self-management responsibil-
ities to the patient and/or family and whenever there is a change in
the medication regimen. Children and adolescents with cancer
and their families describe multiple barriers to medication
adherence that can be addressed with behavioral intervention
including forgetting, being away from home when doses are
due, difficulty in swallowing pills, taste of medications, and not
feeling well.[19] Observational studies suggest that interventions
targeting family support [19] and patient psychosocial function-
ing (i.e., depressive symptoms) [11] may improve adherence. As
behavioral and multicomponent interventions providing such
guidance are more effective in improving medication adher-
ence than educational interventions alone [20] and have been
shown to improve self-efficacy, cancer-related knowledge, and
adherence,[21] clinicians are encouraged to consider partnering
with relevant disciplines (i.e., psychology, social work, and child
life) to develop procedures for assessing barriers and delivering
behavioral interventions as appropriate.

Pediatr Blood Cancer DOI 10.1002/pbc
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Adherence-related assessments, education, and anticipatory
guidance should be documented. Specific and distinct documen-
tation outlining assessment results, the education provided, and
interventions to promote medication adherence should occur
every visit. This practice facilitates the tracking of patients’ ad-
herence, progress toward adherence-related goals, and the sup-
ports in place to optimize adherence.[22]

Barriers to integrating adherence care INTO practice. Despite
the critical importance of supporting medication adherence, in-
tegrating the above recommendations into clinical care has been
hindered by several logistical and systemic barriers. Most fun-
damentally, standardized approaches of obtaining self-reported
adherence are rarely used.[2] However, assessing adherence is
critical in setting the stage for open dialogue between patients
and providers regarding the difficulties inherent to maintaining
high levels of adherence.[23] Training providers about the com-
plexity of adherence behaviors, how to assess adherence (e.g., In
the last 7 days, howmany times have you [has your child] missed
a dose of 6MP?), and the importance of routinely assessing ad-
herence can facilitate the delivery of appropriate adherence care.

Another barrier to adherence assessment in pediatric on-
cology is the concern that assessing adherence behaviors could
compromise the patient–provider relationship. One method of
addressing this concern is to incorporate standardized adher-
ence assessments into each clinic visit. This practice reduces the
stigma associated with discussing medication adherence. When
providers acknowledge the common barriers tomedication poor
adherence and importance of an open dialogue from the onset
of treatment, patients and families may be more likely to dis-
close adherence difficulties and as a result, receive the support
and resources they need to address any concerns.

Finally, effective interventions to target barriers to medica-
tion nonadherence require predetermined systems for adherence
care andwell-coordinated care plans. Providers lacking a specific
plan for identifying and intervening on the factors contribut-
ing to poor adherence may be less likely to assess adherence. To
overcome this barrier, providers are encouraged to work with
members of the multidisciplinary team (i.e., physicians, nurses,
psychology, social workers, and child life specialists) to estab-
lish a plan for supporting adherence and intervening when there
are adherence difficulties. Plans should include identifying the
specific team members responsible for providing interventions
for specific adherence barriers. For example, a team could have
a nurse or care manager to address patient lack of medication
regimen knowledge by providing education, a psychologist to
address emotional or behavioral barriers to adherence using cog-
nitive and or behavioral therapies, and child life therapists to ad-
dress pill-swallowing difficulties contributing to poor adherence.
This example is far from comprehensive as each institution will
assign roles in adherence care based on local resources and in
some cases may need to utilize community agencies to provide
support for adherence behaviors.[24]

While this review demonstrates that the existing quality of
evidence is moderate, we strongly recommend the integration

of routine adherence monitoring into the standard of care in
pediatric oncology given the consistencies in evidence between
pediatric oncology and the larger pediatric literature to date.[18]
Moreover, poor adherence is common and can have adverse and
life-threatening outcomes for youth with cancer. Therefore, ad-
herence to oral medication regimens should be assessed rou-
tinely and monitored throughout the treatment in youth with
cancer. The integration of these recommendations into standard
clinical care could optimize treatment adherence and ultimately
the health outcomes of youth with cancer.
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SUPPLEMENTARY INFORMATION

SUPPLEMENTAL TABLE I. Search Terms

01. exp Intervention/
02. ((cogniti* or family* or behavior* or psychological*) adj5 (intervention* or treatment* or therap*)).ti, ab, hw
03. 1 or 2
04. (child* or infant* or adolescent* or caregiver* or family or parent* or mother* or father* or care-giver or care-givers or families or

youth).ti, ab, hw
05. (compliance or adherence or self-care or self-management).ti, ab, hw
06. (cancer* or childhood cancer or transplant* or sarcoma* or tumor* or tumour* or (amlor AND b cell) or carcinoma* or ewing* or

gliom* or hematolo* or hematooncolog* or hemato oncolog or hepatoblastom* or hepatom* or Hodgkin* or leukaemi* or leukemi*
or lymphoma* or malignan* or medulloblastom* or meningioma* or neoplasm* or nephroblastom* or neuroblastom* or non
Hodgkin or oncolog* or osteosarcoma* or pnet* or retinoblastoma* or rhabdomyosarcoma* or sarcom* or t cell or teratom* or
wilms*).ti, ab, hw

07. ((chronic* or longterm or long-term) adj5 (condition* or ill* or disease*)).ti, ab, hw
08. 6 or 7
09. 3 and 4 and 5 and 8
10. limit 9 to English language
11. limit 10 to yr = “1995 – Current”

Pediatr Blood Cancer DOI 10.1002/pbc
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