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A B S T R A C T

Medication nonadherence contributes to morbidity/mortality, but adherence interventions yield small and in-
consistent effects. Understanding the mechanisms underlying initiation and maintenance of adherence could
improve interventions. The National Institutes of Health (NIH) support adherence research, but it is unclear
whether existing NIH-funded research incorporates mechanisms. We conducted a systematic review to de-
termine the proportion of NIH-funded adherence trials that have tested hypothesized mechanisms of interven-
tion effects.

We included randomized and quasi-randomized NIH-funded trials with medication adherence in adults as the
primary outcome. Studies were identified by searching electronic databases from inception to 6/2016, refer-
ences, and clinicaltrials.gov.

Two of 18 (11%) NIH-funded trials tested a hypothesized mechanism of an intervention's effect on medication
adherence. Another 44 studies with medication adherence as a secondary outcome were described in protocol
form, and are either ongoing or never published results, but none mentioned mechanism tests. Overall, 3% of
NIH-funded trials with adherence as an outcome conducted, or plan to conduct, tests of behavior change me-
chanisms.

These results mirror previous findings that very few studies of behavior change interventions actually test the
mechanism by which the intervention is hypothesized to improve health behaviors. We must understand me-
chanisms if we are to improve the effectiveness of interventions.

1. Introduction

The global rise in chronic disease has been referred to as a “slow-
motion disaster” (Chan, 2011). Chronic diseases, including cardiovas-
cular disease, diabetes, cancer, and obesity, are the most common and
costly causes of morbidity and mortality across the globe. As of 2012,
approximately half of all adults in the United States (U.S.)—117 million
individuals—reported having at least one chronic health condition, and
1 in 4 adults were afflicted by multiple chronic conditions (Ward,
Schiller, & Goodman, 2014). These chronic diseases account for more
than 60% of deaths worldwide (Bloom et al., 2011), as well as the vast
majority of health care spending in most countries (86% as of 2010 in
the US) (Gerteis et al., 2014). Further, the global economic burden of
life lost due to chronic diseases is expected to double from 2010 to
2030, with 2030 estimates exceeding $40 trillion in 2010 U.S. dollars
(Bloom et al., 2011).

Human behaviors are among the most critical factors that determine
chronic disease onset and management, with behavior accounting for
approximately 40% of the risk associated with preventable premature
deaths in the U.S (Mokdad, Marks, Stroup, & Gerberding, 2004; Yoon,
Bastian, Anderson, Collins, & Jaffe, 2014). One of the most crucial
health behaviors for chronic disease prevention and management is
medication adherence. Indeed, organizations such as the Agency for
Healthcare Research and Quality and the World Health Organization
have called for the implementation of strategies for improving medi-
cation adherence as a means for improving global health. However, no
such implementation has yet occurred, and as many as 50% of patients
remain nonadherent to treatments prescribed for chronic health con-
ditions (Naderi, Bestwick, &Wald).

The case of nonadherence to antihypertensive medications illus-
trates the current state of affairs. Nearly one in three (80 million) US
adults have a diagnosis of hypertension, and 45% of them have

http://dx.doi.org/10.1016/j.brat.2017.10.001
Received 7 March 2017; Received in revised form 12 September 2017; Accepted 1 October 2017

∗ Corresponding author. Center for Behavioral Cardiovascular Health, Columbia University Medical Center, 622 West 168 Street, PH9-317, New York, NY 10032, United States.
E-mail address: dee2109@cumc.columbia.edu (D. Edmondson).

Behaviour Research and Therapy 101 (2018) 12–19

Available online 05 October 2017
0005-7967/ © 2017 Elsevier Ltd. All rights reserved.

T

http://www.sciencedirect.com/science/journal/00057967
https://www.elsevier.com/locate/brat
http://dx.doi.org/10.1016/j.brat.2017.10.001
http://dx.doi.org/10.1016/j.brat.2017.10.001
mailto:dee2109@cumc.columbia.edu
https://doi.org/10.1016/j.brat.2017.10.001
http://crossmark.crossref.org/dialog/?doi=10.1016/j.brat.2017.10.001&domain=pdf


uncontrolled hypertension (BP > 140/90 mmHg), which substantially
increases their risk for stroke and heart disease, at a cost of $48 billion
annually (Cutler et al., 2008; Mozaffarian et al., 2016). A recent meta-
analysis of six studies reported that the odds of controlled BP was 3.4
(95% CI, 1.6–7.4) times greater among adherent versus nonadherent
patients (DiMatteo, 2004). Nonadherent patients are at 38% increased
risk for cardiovascular (CV) events compared to those who are adherent
(Bramley, Gerbino, Nightengale, & Frech-Tamas, 2006; Ho,
Bryson, & Rumsfeld, 2009; Mazzaglia et al., 2009), but among Medicare
beneficiaries, 25% refill their antihypertensives less than 80% of the
time (Ritchey et al., 2016). Further, within 1 year of being prescribed
an antihypertensive, 50% of all hypertensive patients will have stopped
taking it all together (Dragomir et al., 2010; Vrijens, Vincze, Kristanto,
Urquhart, & Burnier, 2008).

Simulation research has become a useful tool in providing re-
searchers, clinicians, and policy-makers with informative estimates of
implementation cost-effectiveness, quality-adjusted life years, and drug
costs for chronic diseases and their respective treatments (Murray,
Evans, Acharya, & Baltussen, 2000). Using epidemiological and com-
puter-simulation models, researchers have been able to estimate the
cost-effectiveness of hypertension treatments in relation to adherence
rates. Simulation models suggest that treating hypertension according
to clinical guidelines is cost-effective, but becomes low value costing
greater than $50,000 per quality adjusted life year when refill rates dip
below 50% (Moise et al., 2016). Hypertension nonadherence costs are
associated with higher disease-related medical costs and higher hospi-
talization rates (Sokol, McGuigan, Verbrugge, & Epstein, 2005). Esti-
mates have placed hypertension nonadherence costs anywhere between
$1836 and $4170 per capita, as measured through disease-related cost
(drug cost, medical cost, or utilization) associated with the target
condition identified by pharmacy and medical claims (Nasseh, Frazee,
Visaria, Vlahiotis, & Tian, 2012; Roebuck, Liberman, Gemmill-
Toyama, & Brennan, 2011). Despite affordable and effective clinical
recommendations, medication nonadherence act as a significant and
expensive barrier to treatment.

Stated simply, medications cannot be effective if patients do not
take them, and the entire healthcare system is negatively affected by
nonadherence (Chowdhury et al., 2013; Sokol et al., 2005). The scope
and consequences of the problem are clear. Thus, nonadherence—in
cardiovascular disease and other chronic conditions – is a national
priority in order to reduce avoidable costs and improve patient out-
comes (Anderson, 1987). One major issue remaining for researchers
and policy makers is to determine what should be done to improve
adherence.

Many randomized controlled trials (RCTs) have evaluated ad-
herence interventions, yet systematic reviews have repeatedly con-
cluded that, despite decades of research, there is no gold-standard or
consistently effective intervention (Fahey, Schroeder, & Ebrahim, 2006;
Gwadry-Sridhar et al., 2013; Haynes, Ackloo, Sahota, McDonald, & Yao,
2008; Kripalani, Yao, & Haynes, 2007; McDonald, Garg, & Haynes,
2002). While some interventions result in modest improvements in
adherence, very few are sufficient to impact disease onset or course.
Further, those few interventions that have statistically significantly (but
not substantially) improved medication adherence are complex and
multifaceted, thus requiring heavy investments of resources to effec-
tively implement (Fahey et al., 2006). Moreover, the complexity of the
interventions, and the field's historical lack of commitment to early
phase testing of target mechanisms of behavior change, have made it
challenging to understand which components of the intervention
“worked” and should be retained for future intervention development.
As a result, these medication adherence interventions (perhaps rightly)
are not being widely adopted by health care systems. So how do we
develop potent, generalizable, and scalable adherence interventions
that are so urgently needed (Bosworth et al., 2011)?

The answer is certainly not to continue to do what we have always
done. In the prevailing paradigm, many iterations of the cycle of pilot

studies→multicomponent conventional RCT→post-hoc exploratory
analysis→revision via new pilot studies→revised RCT is required to
optimize a behavioral intervention. Factoring in the time from sub-
mission to funding for each step in this cycle, it is easy to see how this
laborious approach yields outdated, suboptimal interventions. Indeed,
the multiple iterations that are required for optimization never occur.
Similarly, this conventional approach does not apply a standardized
taxonomy to the labeling of intervention components, or hypothesized
mechanisms of action. This has created confusion about how to gen-
eralize knowledge about previous interventions – knowledge that is
essential to accurately replicating, faithfully implementing, and further
optimizing interventions. So after decades of research, years of in-
vestigator and participant time devoted RCTs, and millions of dollars to
support these trials, we still know little about how to improve medi-
cation adherence in patients at risk for, or managing, chronic diseases.

Behavioral medicine researchers might look to other approaches to
developing “treatments” for medication nonadherence. Ironically, one
such approach can be borrowed from the field of experimental medicine
that is responsible for developing many of the medications that patients
are not adhering to. . The experimental medicine approach focuses on
early phase identification of intermediate targets on the causal pathway
to disease, reliable measurement of those targets, and demonstration
that a compound engages that target, followed by observation of the
influence of target engagement on relevant disease outcomes. One
reason that behavior change interventions have been largely in-
effective, particularly with respect to medication adherence interven-
tions, is that the field has not systematically used this approach to
identify underlying cognitive, affective, neurological, interpersonal,
and behavioral mechanisms that drive behavior change.

Observational research provides insight on where to look for po-
tential intermediate targets (also known as mechanisms) on the
pathway to medication nonadherence. For example, patient beliefs
about medications and their relationship with prescribing physicians
have been repeatedly shown to be associated with noninitiation and
premature discontinuation of medications(Zeber et al., 2013). Depres-
sion (Kronish et al., 2013), PTSD (Kronish, Edmondson, Goldfinger,
Fei, & Horowitz, 2012; Kronish, Edmondson, Li, & Cohen, 2012;
Kronish, Lin, Cohen, Voils, & Edmondson, 2014), anxiety sensitivity
(Alcántara et al., 2014), and other psychological phenomena have also
been associated with nonadherence. These factors may do so in part
because of their influence on patients' beliefs in their ability to adhere
to medications or in their actual capability of adhering to complex re-
gimens(Edmondson, 2014; Edmondson, Horowitz, Goldfinger,
Fei, & Kronish, 2013). These findings suggests that promising inter-
mediate targets for medication adherence interventions might relate to
self-efficacy or self-regulation strength, for example. Unfortunately, few
adherence interventions are designed to influence mechanisms, and
even fewer report tests of the intervention's influence on these putative
mechanisms. As a result, cumulative behavior change science based on
evidence of known mechanisms of action has remained elusive.

To foster the development of a comprehensive, rigorous, and
transparent science of behavior change, the National Institutes of
Health (NIH) spearheaded systematic efforts aimed at transforming
behavior change research that are interdisciplinary, innovative, and
rigorous. Indeed, the initiatives of the NIH Science of Behavior Change
(SOBC) Common Fund Program represent a fundamental change in the
way that research on the initiation, personalization, and maintenance of
behavior change is being conducted and applied. The SOBC Program
aims to improve the field of behavior change research by focusing on
mechanisms of behavior change across a broad range of health-related
behaviors and outcomes. Furthermore, rather than perpetuating a
balkanized science where basic scientists study the neurobiological,
affective, and motivational mechanisms that underlie behavior change
in isolation from applied scientists working to develop behavior change
interventions, the SOBC Program supports cross-cutting research that
integrates basic and translational science(Czajkowski et al., 2015;
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Onken, Carroll, Shoham, Cuthbert, & Riddle, 2014). The goal of the
program is to implement a mechanisms-focused, experimental medicine
approach to behavior change research. With this approach, researchers
identify putative intervention targets that are highly relevant to un-
derstanding mechanisms of behavior change and then develop and test
measures of these targets. Researchers subsequently engage these tar-
gets through experimentation and/or intervention, and assess the de-
gree to which target engagement produces desired behavior changes.
The experimental medicine approach thus provides a systematic, rig-
orous, and reproducible method for identifying the mechanisms that
drive successful behavior change. Ultimately, this knowledge will be
used to develop more effective and efficient behavioral interventions by
providing a set of validated measures of early phase intervention tar-
gets, and a systematic method for developing new measures of as yet
undiscovered targets.

All SOBC Network projects are expected to have an adherence focus,
in part because medication adherence has such a large impact on health
outcomes and costs, but also because mechanisms underlying ad-
herence to one chronic disease regimen are likely to be applicable to
other chronic disease and, potentially, health behaviors more broadly.
Furthermore, one of the goals of the SOBC Research Network is to de-
velop a registry of validated measures of potential mechanisms that
play a key role in health behaviors (i.e., intermediate targets) and that
can be incorporated in future trials and studies of adherence interven-
tions. In these efforts, the SOBC Research Network aims to define and
operationalize a systematic development pipeline for including new
measures in the registry, akin to the drug development pipeline.

Yet, there is a gap in understanding the frequency and types of
behavioral mechanisms that have been studied in a manner consistent
with the SOBC's experimental medicine approach. Thus, we undertook
a systematic review to identify the proportion NIH funded medication
adherence trials that have tested the mechanisms by which their effect
on adherence operates through a hypothesized mechanistic target,
consistent with the SOBC experimental medicine approach. Further, we
sought to determine which types of mechanisms have been tested in this
manner.

2. Methods

2.1. Search strategy and selection criteria

We sought to determine the proportion of NIH-funded behavioral
intervention trials to improve medication adherence in adults that
measured and tested hypothesized mechanisms of behavior change, as
well as to identify the types of mechanisms already being studied.
Potentially relevant articles were identified by searching the biomedical
electronic databases Ovid MEDLINE, EMBASE, The Cochrane Library,
CINAHL, and PsycINFO, and NIH Reporter. Databases were searched
from inception to June 2016. All relevant subject headings and free-text
terms were used to represent medication adherence and behavior
change. We applied a search filter to limit results to studies funded by
NIH only (see Appendix for all search strategies). Ongoing studies were
also sought through Clinicaltrials.gov. Additional records were identi-
fied by scanning the reference lists of relevant studies and reviews, by
employing the Similar Articles feature in PubMed, and the Cited Re-
ference Search in ISI Web of Science.

Randomized and quasi-randomized studies were included. We ex-
cluded observational studies that included cross-sectional, retro-
spective, prospective or longitudinal designs. Only studies funded by
the National Institutes of Health were included. This review protocol
was pre-registered in Prospero (2016:CRD42016043626).

2.2. Database construction and coding

Two review authors independently scanned the title and/or abstract
of all search results to determine which studies required further

assessment. Two review authors then investigated all potentially-re-
levant articles as full text. Full articles were retrieved for further as-
sessment if the information given in the title/abstract suggested that the
study (1) was NIH-funded (2) was an intervention to change behavior in
medication adherence, (3) was randomized or quasi-randomized, and
(4) included participants of 18 years of age or older. At each stage of
search and data extraction, discrepancies were resolved through con-
sensus or recourse to a third review author.

2.3. Data extraction

For studies that met the inclusion criteria, two review authors in-
dependently abstracted key participant and intervention character-
istics, as well as information about hypothesized and tested mechan-
isms. We report data on: year of publication, condition, medication
type, adherence assessment, and mechanism(s).

2.4. Strategy for data synthesis

Our initial plan for synthesizing data was to examine whether in-
terventions were more effective when mechanisms were measured, and
to analyze the differential association of classes of mechanisms with
intervention effect size. We also planned to perform a sensitivity ana-
lysis for RCT vs quasi randomized studies. Due to the paucity of studies
that included mechanisms, we did not synthesize the data.

3. Results

The PRISMA diagram in Fig. 1 describes the review process. After
removing duplicate records, we searched the titles and abstracts of
3209 published articles, other published works, and NIH Reporter re-
cords. The two independent reviewers identified 172 articles that re-
quired full text review, and 18 were determined to be NIH funded
studies of interventions with adherence as the primary outcome
(Fig. 2). Of those, 2 reported testing hypothesized mechanisms of action
(Feaster, Burns, et al., 2010; Feaster, Mitrani et al., 2010; Kopelowicz
et al., 2015). Another 44 studies were identified as NIH intervention
studies for which adherence is a secondary outcome, but none have yet
published on that outcome, nor on tests of the intervention's influence
on a hypothesized mechanism.

The study described by Feaster and colleagues targeted inter-
personal processes, broadly speaking, as an approach to improving
adherence to HIV medications in patients in recovery from substance
abuse. More specifically, consistent with Structural Ecosystems Theory
(SET), the authors sought to test a family-based intervention that was
intended to reduce psychological distress, family-related irritation,
which in turn were expected to decrease risk of relapse and improve
medication adherence. Importantly, the authors had previously tested
the impact of such an intervention on these intermediate targets
(Feaster, Burns, et al., 2010; Feaster, Mitrani et al., 2010; Szapocznik
et al., 2004). Despite this theory-driven, experimental medicine ap-
proach, the intervention did not produce the hypothesized improve-
ment in HIV medication adherence. The study described by Kopelowicz
and colleagues tested the impact of a multifamily group intervention on
three proposed mechanisms relevant to the Theory of Planned Behavior
(subjective norms-social influences, attitudes toward medication, per-
ceived behavioral control of resources) that were in turn postulated to
influence adherence to antipsychotic medication in patients with schi-
zophrenia. They also used path analysis to test whether changes in
measures of these mechanisms mediated the intervention's effect on
medication adherence. They learned that their intervention was medi-
ated by changes in subjective norms, but not by changes in attitudes
toward medications nor in perceived behavioral control.
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4. Discussion

In this systematic review, we found that only 3% of NIH funded
trials with adherence as an outcome conducted, or explicitly plan to
conduct, tests of hypothesized mechanisms of behavior change to de-
termine the pathways by which interventions may improve medication
adherence. These results agree with recent work by behavior change
researchers in the UK, who found a similar dearth of mechanism tests in
behavior change trials more generally. Carey, Michie and colleagues (in
press) recently reported that few behavior change intervention studies

mention mechanisms, and only 3% of all behavior change trials across
health behavior targets actually test the mechanism by which the in-
tervention is hypothesized to improve health behaviors.

Of course, in many fields, journal guidelines for manuscript length
and authors' decisions about how best to communicate their findings
necessitate that manuscripts describing the mechanism by which an
intervention produces change are published after the “main paper”
describing the intervention's effect on its intended behavioral target. As
such, reviews such as ours would necessarily underestimate the pro-
portion of studies that report the mechanism of influence (as me-
chanism papers may follow the main paper by months or years).
However, even if another 25% of the studies included in this review
were to subsequently publish a paper describing the mechanism of the
intervention's effect (which is unlikely, given the year of publication of
most studies), many would simply test mediation paths across a number
of plausible mechanisms and report on those post hoc tests. In that case,
the fundamental problem that is the focus of this manuscript would
remain. Namely, that behavioral interventions are not currently de-
signed and optimized to influence target mechanisms on the causal
pathway to behavior change from the outset. Indeed, the overwhelming
majority of trials do not even mention mechanisms. Therefore, when an
intervention works, we cannot completely trust that we know why it
worked, and when it fails, we do not know why it failed.

The SOBC program in the US, and related efforts in the UK and
around the world are now focusing on applying rigorous scientific
techniques to improve behavior change research, and developing vali-
dated tools for assessing mechanisms of behavior change for use by the
broader behavior change community. For example, as part of the

Fig. 1. PRISMA diagram.

Fig. 2. Number of NIH-funded trials with medication adherence as primary outcome.
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Human Behaviour Change Project, researchers from the University
College London Centre for Behaviour Change are focused on the ques-
tion: What behavior change interventions work, how well, for whom, in
what setting, for what behaviors, and why?—by first applying an on-
tology of behavior change research to the scientific literature, and then
partnering with computer scientists to extract and organize relevant
information from scientific reports using reasoning and machine
learning(University College London, 2016). These international efforts
reflect the growing awareness that a fundamental shift toward an early
phase experimental medicine approach to identifying mechanisms of
behavior change is necessary and that partnerships with a broad spec-
trum of scientific disciplines such as decision neuroscience, behavioral
economics, affective science, prevention research, developmental psy-
chology among many others will be needed if we wish to achieve our
goals of improving medication adherence.

If the field of behavioral medicine research is to improve on the
small-moderate effect sizes that characterize our interventions, we must
begin optimizing interventions to influence the mechanisms that actu-
ally drive the initiation and maintenance of behavior change. In doing
so, we will not only improve the effectiveness of interventions, but also
their generalizability to multiple health behaviors and multiple health
conditions and settings. This shift to an experimental medicine ap-
proach requires that we also improve the transparency, integrity, and
reproducibility of behavior change science. All too often, in fields re-
levant to behavioral sciences (as well as many other scientific en-
deavors), there have been missed opportunities to share research
findings along with issues related to lack of reproducibility of results
and failure to publish negative findings. SOBC Research Network
members are embracing openness in their research by sharing their
hypotheses and methods with the broader scientific community and the
public via http://www.scienceofbehaviorchange.org and the Open
Science Framework, a free, open source service of the Center for Open
Science(Nosek et al., 2015).

To improve our ability understand behavior change and effectively
support it, our field will need to accomplish the following five tasks: (1)
Develop a common experimental medicine approach for understanding
behavior change; (2) Develop and test valid measures for assessing
mechanisms of behavior change; (3) Optimize interventions through
early phase targeting of mechanisms to promote effectiveness; (4)
Conduct collaborative research to determine the robustness of measures
of mechanisms for the benefit of the entire behavioral science com-
munity to reduce inefficiency in scientific efforts; and (5) Increase
transparency at all stages of mechanism identification and intervention
development. Fortunately, the SOBC Program has been designed to
support each of these tasks. Given the paucity of existing published
adherence research following this experimental medicine approach, our
review suggests that substantial efforts are needed to promote this re-
search agenda to the scientific community.

Since the experimental medicine approach revolutionized the field
of drug development, hundreds of medications have been discovered
that have contributed to advances in life expectancy and quality of life.
Unfortunately, advances in the understanding of how to optimize ad-
herence to these medications have not kept up with the progress in drug
discovery. To realize the full benefits of these medications, whether it
be statins for reducing cardiovascular disease or antiviral medications
for reducing adverse outcomes from HIV, now is the time to apply the
experimental medicine approach to the science of human behavior.
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Appendix

A systematic review of the inclusion of mechanisms of action in NIH-funded intervention trials to improve medication adherence: Search Strategies

MEDLINE (Ovid) 1946 to June Week 2 2016 and Ovid MEDLINE(R) In-Process &Other Non-Indexed Citations June 20, 2016.

1. exp drug therapy/
2. dt.fs.
3. (medication$ or drug$).tw.
4. or/1-3
5. exp Patient Compliance/
6. (adhere$ or nonadhere$ or comply or complies or complian$ or noncomplian$ or discontinu$).tw.
7. 5 or 6
8. 4 and 7
9. Medication Adherence/
10. 8 or 9
11. exp "National Institutes of Health (U.S.)"/
12. ((national adj2 institute$) or nih).tw.
13. national library of medicine.tw.
14. (nci or nei or nhlbi or nhgri or nia or niaid or niams or nibib or nichd or nidcd or nidcr or niddk or nida or niehs or nigms or nimh or ninds or

ninr or nlm).tw.

15. ((center adj information technology) or cit).tw.
16. ((center adj scientific review) or csr).tw.
17. (fogarty international center or fic).tw.
18. (National Center for Advancing Translational Sciences or NCATS).tw.
19. ((National Center adj2 Integrative Health) or nccih).tw.
20. or/11-19
21. 10 and 20
22. exp animals/not humans.sh.
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23. 21 not 22
24. limit 23 to english language

CENTRAL Searched 06/21/2016

#1 MeSH descriptor: [Drug Therapy] explode all trees.
#2 Any MeSH descriptor with qualifier(s): [Drug therapy - DT].
#3 (medication* or drug*):ti,ab.
#4 #1 or #2 or #3.
#5 MeSH descriptor: [Patient Compliance] explode all trees.
#6 (adhere* or nonadhere* or comply or complies or complian* or noncomplian* or discontinu*):ti,ab.
#7 #5 or #6.
#8 #4 and #7.
#9 MeSH descriptor: [Medication Adherence] explode all trees.
#10 #8 or #9.
#11 MeSH descriptor: [National Institutes of Health (U.S.)] explode all trees.
#12 ((national NEAR.2 institute*) or nih):ti,ab.
#13 “national library of medicine":ti,ab.
#14 (nci or nei or nhlbi or nhgri or nia or niaid or niams or nibib or nichd or nidcd or nidcr or niddk or nida or niehs or nigms or nimh or ninds or

ninr or nlm):ti,ab.
#15 (“center for information technology” or cit):ti,ab.
#16 (“center for scientific review” or csr):ti,ab.
#17 (“fogarty international center” or fic):ti,ab.
#18 (“National Center for Advancing Translational Sciences” or “National Center for Complementary and Integrative Health"):ti,ab or (NCATS or

nccih):ti,ab.
#19 #11 or #12 or #13 or #14 or #15 or #16 or #17 or #18.
#20 #10 and #19.

EMBASE (EMBASE.com) 1980 to 21 Jun 2016

#20. #10 AND #19 AND [humans]/lim AND [english]/lim AND [embase]/lim.
#19. #11 OR #12 OR #13 OR #14 OR #15 OR #16 OR #17 OR #18.
#18. 'national center for advancing translational sciences':ab,ti OR ′national center for complementary and integrative health':ab,ti OR ncats:ab,ti

OR nccih:ab,ti.
#17. 'fogarty international center':ab,ti OR fic:ab,ti.
#16. 'center for scientific review':ab,ti OR csr:ab,ti.
#15. 'center for information technology':ab,ti OR cit:ab,ti.
#14. nci:ab,ti OR nei:ab,ti OR nhlbi:ab,ti OR nhgri:ab,ti OR nia:ab,ti OR niaid:ab,ti OR niams:ab,ti OR nibib:ab,ti OR nichd:ab,ti OR nidcd:ab,ti

OR nidcr:ab,ti OR niddk:ab,ti OR nida:ab,ti OR niehs:ab,ti OR nigms:ab,ti OR nimh:ab,ti OR ninds:ab,ti OR ninr:ab,ti OR nlm:ab,ti.
#13. 'national library of medicine':ab,ti.
#12. (national NEXT/2 institute*):ab,ti OR nih:ab,ti.
#11. 'national health organization'/exp.
#10. #8 OR #9.
#9. 'medication compliance'/de.
#8. #4 AND #7.
#7. #5 OR #6.
#6. adhere*:ab,ti OR nonadhere*:ab,ti OR comply:ab,ti OR complies:ab,ti OR complian*:ab,ti OR noncomplian*:ab,ti OR discontinu*:ab,ti.
#5. 'patient compliance'/exp.
#4. #1 OR #2 OR #3.
#3. medication*:ab,ti OR drug*:ab,ti.
#2. 'drug therapy'/lnk.
#1. 'drug therapy'/exp.

PsycINFO (Ovid) 1806 to June Week 3 2016

1. exp drug therapy/
2. (medication$ or drug$).tw.
3. 1 or 2
4. treatment compliance/
5. (adhere$ or nonadhere$ or comply or complies or complian$ or noncomplian$ or discontinu$).tw.
6. 4 or 5
7. 3 and 6
8. ((national adj2 institute$) or nih).tw.
9. national library of medicine.tw.
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10. (nci or nei or nhlbi or nhgri or nia or niaid or niams or nibib or nichd or nidcd or nidcr or niddk or nida or niehs or nigms or nimh or ninds or
ninr or nlm).tw.

11. ((center adj information technology) or cit).tw.
12. ((center adj scientific review) or csr).tw.
13. (fogarty international center or fic).tw.
14. (National Center for Advancing Translational Sciences or NCATS).tw.
15. ((National Center adj2 Integrative Health) or nccih).tw.
16. or/8-15
17. 7 and 16
18. limit 17 to (human and english language)

CINAHL (EBSCOHost) 1981 to June 21, 2016

S1 (MH “Drug Therapy+").
S2 TI (medication* OR drug*) OR AB (medication* OR drug*).
S3 S1 OR S2.
S4 (MH “Patient Compliance+").
S5 TI (adhere* OR nonadhere* OR comply OR complies OR complian* OR noncomplian* OR discontinu*) OR AB (adhere* OR nonadhere* OR

comply OR complies OR complian* OR noncomplian* OR discontinu*).
S6 S4 OR S5.
S7 S3 AND S6.
S8 (MH “Medication Compliance").
S9 S7 OR S8.
S10 (MH “National Institutes of Health (U.S.)+").
S11 TI national N2 institute* OR AB national N2 institute* OR TI nih OR AB nih.
S12 TI “national library of medicine” OR AB “national library of medicine".
S13 TI (nci OR nei OR nhlbi OR nhgri OR nia OR niaid OR niams OR nibib OR nichd OR nidcd OR nidcr OR niddk OR nida OR niehs OR nigms OR

nimh OR ninds OR ninr OR nlm) OR AB (nci OR nei OR nhlbi OR nhgri OR nia OR niaid OR niams OR nibib OR nichd OR nidcd OR nidcr OR niddk
OR nida OR niehs OR nigms OR nimh OR ninds OR ninr OR nlm).

S14 TI “center for information technology” OR AB cit OR TI “center for information technology” OR AB cit.
S15 TI “center for scientific review” OR AB csr OR TI “center for scientific review” OR AB csr.
S16 TI “fogarty international center” OR AB fic OR TI “fogarty international center” OR AB fic.
S17 TI “National Center for Advancing Translational Sciences” OR AB “National Center for Advancing Translational Sciences” OR TI NCATS OR

AB NCATS OR TI (“National Center for Complementary and Integrative Health”) OR AB (“National Center for Complementary and Integrative
Health”) OR TI NCCIH OR AB NCCIH.

S18 S10 OR S11 OR S12 OR S13 OR S14 OR S15 OR S16 OR S17.
S19 S9 AND S18 Limiters - English Language; Human.
ClinicalTrials.gov Searched June 22, 2016.
medication adherence | Closed Studies| Studies with Results | Interventional Studies.
NIH Reporter Searched July 22, 2016.
(adhere or nonadhere or comply or complies or complian or noncomplian or discontinu) AND (drug or medication) in Advanced Text search.

Limited to USA and Territories in Country.
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