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Abstract

Objective—This meta-analysis systematically compiles intervention research designed to 

increase medication adherence among underrepresented adults.

Method—Comprehensive searching located published and unpublished studies with medication 

adherence behavior outcomes. Studies were included if samples were adults living in North 

America who had any of the following backgrounds or identities: African American, Native 

American, Latino, Latino American, Asian, Asian American, Pacific Islander, Native Alaskan, or 

Native Hawaiian. Random-effects analyses synthesized data to calculate effect sizes as a 

standardized mean difference and variability measures. Exploratory moderator analyses examined 

the association between specific efforts to increase the cultural relevance of medication adherence 

studies and behavior outcomes.

Results—Data were synthesized across 5,559 subjects in 55 eligible samples. Interventions 

significantly improved medication adherence behavior of treatment subjects compared to control 

subjects (standardized mean difference = 0.211). Primary studies infrequently reported strategies 

to enhance cultural relevance. Exploratory moderator analyses found no evidence that associated 

cultural relevance strategies with better medication adherence outcomes.

Conclusion—The modest magnitude of improvements in medication adherence behavior 

documents the need for further research with clear testing of cultural relevance features.
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Introduction

Effective medication adherence (MA) is an important component of individuals’ behavior to 

prevent disease and management their acute and chronic illnesses (Christensen, 2004; Pigott, 

1994; Viswanathan et al., 2012). Even so, around 50% of patients do not consume 

medications as prescribed (Dunbar-Jacob et al., 2000). High levels of non-adherence occur 

across diverse diseases and samples (Christensen, 2004; Garg et al., 2008). Multiple studies 

document lower MA rates among underrepresented groups than the majority population (Jin 

et al., 2008; Lewis et al., 2012; Saha et al., 2008; Sewell and Velayos, 2013). Health 

disparities are common among diseases that require MA to achieve health outcomes, such as 

hypertension and diabetes. Population differences in MA may contribute to health outcomes 

(Heisler et al., 2007).

The need for culturally relevant health behavior change interventions for underrepresented 

populations is important for diverse societies (Bernal and Domenech Rodriguez, 2012; 

Kreuter and McClure, 2004; Resnicow et al., 1999; Sanders Thompson et al., 2008). Lower 

rates of MA among underrepresented adults may reflect lack of culturally relevant 

interventions by health care providers. Culturally relevant interventions reflect the target 

group’s beliefs, norms, values, practices, and patterns (Bernal and Domenech Rodriguez, 

2012; Kreuter and McClure, 2004). These interventions use people, locations, and language 

familiar to participants (Kumanyika and Yancey, 2009; Resnicow et al., 1999). Culturally 

relevant interventions reflect an understanding of the psychological, familial, social, 

environmental, cultural, and historical context of health behavior (Resnicow et al., 1999). 

For example, interventions could attend to cultural values such as spirituality, verbal 

communication and testimony, communalism, commitment to family, knowing through 

intuition and experience, and expressiveness (Kreuter and McClure, 2004; Resnicow et al., 

1999). Despite the potential importance of cultural relevance, no standards or common 

terminology exist (Kumanyika and Yancey, 2009; Resnicow et al., 1999). Although many 

interventions have been tested in underrepresented participants, scant evidence is available 

about how best to achieve cultural relevance for health behavior interventions (Sanders 

Thompson et al., 2008).

The importance of MA combined with strong evidence of insufficient MA has prompted 

multiple trials testing interventions to improve this behavior. Findings have been mixed 

across intervention studies in underrepresented samples. Some studies report higher MA 

among treatment groups than control subjects (Mann, 2001; Simoni et al., 2007; Walker, 

2000; Werner, 1979), though other studies do not report better MA outcomes among 

treatment subjects (Bogart et al., 2012; Burrelle, 1986; Harper, 1984; McPherson-Baker et 

al., 2000). The importance of MA, the proliferation of primary research testing MA 

interventions among underrepresented populations, and inconsistent results across trials 

justify efforts to summarize and synthesize findings. Few previous reviews have attempted 

to summarize findings. Manias and Williams (2010) reviewed seven studies of 

underrepresented population samples and reported an MA outcome odds ratio effect size of 

0.81 for the five studies with dichotomous outcomes, and a standardized mean difference 

effect size of 0.22 for the two studies with continuous outcomes. Neither effect size was 

statistically significant, perhaps due to the very small sample size. Bailey, Cates, Kruske, 
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Morris, Brown, and Chang (2009) reviewed four studies with interventions designed to be 

culturally relevant to underrepresented children and adults with asthma, but they did not 

report MA outcomes. Other reviews of MA intervention trials in the general population have 

mentioned the importance of underrepresented populations without addressing the findings 

of studies testing interventions in such groups (Viswanathan et al., 2012).

This systematic review and meta-analysis was designed to fill gaps in knowledge by 

quantitatively synthesizing primary research testing MA interventions and by exploring the 

association between strategies to increase the cultural relevance of interventions and 

outcomes. Primary study participants included underrepresented adults with prescribed 

medications. Study interventions were designed to increase MA. This project focused on 

comparisons between treatment and control group MA behavior outcomes. The research 

questions were: 1) What are the overall average effects of interventions designed to increase 

MA among underrepresented adults on MA behavior outcomes? 2) Do effects of 

interventions vary depending on strategies to increase the cultural relevance of 

interventions?

Materials and Methods

Widely accepted systematic review (including PRISMA guidelines) and meta-analytic 

methods were used for the project (Cooper et al., 2009; Liberati et al., 2009). Searching, 

screening, and coding procedures were conducted as part of a larger meta-analysis. The 

review protocol may be obtained by contacting the corresponding author.

Eligibility Criteria

Studies interventions designed to increase MA were eligible for inclusion. MA was defined 

as the extent to which medication-taking behavior is consistent with health care provider 

recommendations (World Health Organization, 2003). Since meta-analysis converts primary 

study outcomes to unitless standardized indices, studies with varied MA measures (e.g., pill 

counts, pharmacy refill, electronic bottle cap devices, self-report) were included. Diverse 

MA interventions were included. Studies of medications prescribed by health care providers 

were included. Sexual or reproductive function medications, immunizations, smoking or 

other substance abuse cessation drugs, and medications administered exclusively by health 

care providers were excluded. Some prescribed medications, such as immunizations, are 

typically administered by health care providers and not patients. These medications are often 

administered during outpatient health care visits. While patients must consent to these 

medications, the process of administering the medication is different from those 

administered by patients. The reasons underrepresented adults may not obtain ambulatory 

health care may differ from reasons they are not adherent with self-administered 

medications at home. Interventions to address MA in substance abuse patients likely differ 

from medications for other non-psychiatric medications. Some patient decisions about 

consuming or ceasing sexual and reproductive medications based on the intended effects are 

expected. Nutraceuticals, supplements, and vitamins were excluded unless they were 

prescribed by health care providers.
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Intervention research studies were included if they reported adequate data to calculate effect 

sizes. Corresponding authors of reports without adequate data were contacted to provide 

effect size information. Both published and unpublished studies were included to avoid bias 

because the most consistent difference between published and unpublished research is the 

statistical significance of the findings (Burdett et al., 2003). Pre-experimental and small-

sample studies were included, with smaller studies given less weight in analyses than larger 

studies.

Only studies with predominantly underrepresented participants were included. Studies with 

less than 70% underrepresented subjects were excluded. For this study, underrepresented 

refers to individuals living in North America or Hawaii who have any of the following 

backgrounds or identities: African American, Native American, Latino, Latino American, 

Asian, Asian American, Pacific Islander, Native Alaskan, or Native Hawaiian (Conn et al., 

2012). Studies of children, incarcerated or institutionalized persons, or subjects with 

psychiatric problems such as schizophrenia or clinical depression were excluded. Studies 

reported in 1960 or more recently were eligible for inclusion.

Search Strategies and Information Sources

Multiple search strategies were employed to avoid the bias resulting from narrow searches 

(White, 2009). An expert health sciences librarian conducted searches in PUBMED, 

PsychINFO, MEDLINE, EBSCSO, Cochrane Central Trials Register, CINAHL, Cochrane 

Database of Systematic Reviews, EBM Reviews, PDQT, ERIC, IndMed, International 

Pharmaceutical Abstracts, and Communication and Mass Media. The primary MeSH terms 

upon which searches were constructed were Patient Compliance and Medication Adherence. 

Medication Adherence was used to locate studies published after 2008, when the MeSH 

term was introduced. Patient Compliance was used to locate studies published before 2009. 

Other MeSH terms used in constructing search strategies were: prescription drugs, 

pharmaceutical preparations, drugs, dosage forms, or generic. Text words used in searches 

were: compliant, compliance, adherent, adherence, noncompliant, noncompliance, 

nonadherent, nonadherence, improve, promote, enhance, encourage, foster, advocate, 

influence, incentive, ensure, remind, optimize, optimize, increase, impact, prevent, address, 

decrease, prescription(s), prescribed, drug(s), medication(s), pill(s), tablet(s), regimen(s), 

chemotherapy, agent(s), antihypertensive(s), antituberculosis, antiretrovirals, and HAART. 

No search terms were used to identify studies of underrepresented samples because these 

terms are inconsistently applied and because some authors do not identify their samples as 

predominantly underrepresented adults in their studies’ titles, abstracts, or keywords (Conn 

et al., 2012).

Abstracts from 48 conferences were examined for potential studies. Nineteen research 

registers (e.g., Research Portfolio Online Reporting Tool) were searched. Authors of studies 

in the research registers were contacted for potential studies. Authors of more than one 

eligible primary study were contacted for additional studies. Ancestry searches were 

conducted on all eligible primary studies and review articles. Hand searches were conducted 

in 57 journals where more than three primary studies in the parent project were published. 

Searching was completed in 2013.
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Study Selection

Extensively trained research specialists with graduate education selected the studies. A 

staged eligibility determination process was used to examine 39,358 potential studies 

identified through comprehensive searching (see Figure 1 for PRISMA flow diagram). First, 

titles and abstracts were reviewed for visual heralds. Second, the report was examined for 

the presence of an intervention to increase MA. Then the sample, including medication 

types, was evaluated for eligibility (see above). Fourth, the study was examined to determine 

whether adequate effect size data were available. Corresponding authors were contacted to 

obtain this information if it was not available in the report. Fifth, studies eligible for the 

parent study were evaluated to determine if the sample was predominantly underrepresented 

adults. At each stage of study selection, questionable studies were examined by multiple 

members of the research team to determine eligibility. Finally, to ensure that only 

independent samples entered the study, the entire author list for each potential study was 

compared to author lists of previously-coded studies to locate potential separate reports on 

the same subjects.

Data Collection Process and Data Items

Extensive examination of review articles, meta-analyses on related topics, and primary 

studies was used to develop the coding frame. The coding frame includes not only outcomes 

but also items related to source characteristics, study design and methods, participant 

characteristics, and intervention attributes. Source characteristics were coded, including 

publication status, year of distribution, and presence of funding.

Methodological characteristics were coded, including allocation to treatment and control 

group, allocation concealment, data collector masking, presence of a control group, 

intention-to-treat analyses, number of intervention sessions, and number of days over which 

the intervention was delivered. Sample characteristics were coded, including mean age, 

gender and ethnicity distribution, diseases being treated with prescribed medications, 

number of prescribed medications, and inclusion of participants with low income, as defined 

by primary study authors. No information to create a coding scheme for cultural relevance 

characteristics was located in a literature review of conceptual articles, expert opinion 

papers, and previous review articles. The coding items for cultural relevance were created 

differently from other coding items which were developed prior to retrieving studies. The 

process was based on similar work reported for cultural relevance of interventions to 

increase physical activity (Conn et al., In press; Conn et al., 2012). Cultural relevance 

characteristics were coded from studies in two stages to ensure that all relevant information 

was coded. First, verbatim content related to cultural relevance of study methods or 

interventions was recorded in a Word file from each eligible research report. Recording 

verbatim content without previously developing coding schemes ensured that all relevant 

materials were recorded without imposing investigator constraints. Verbatim comments 

were grouped into themes to create categories by three members of the research team, 

including two doctorally prepared underrepresented researchers. Thus the codes for cultural 

relevance categories were created from the data in the primary studies. Authors of primary 

studies were not contacted to provide further details because of the age of many studies 

which would hamper recall and retention of written materials as well because respondent 
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bias toward reporting cultural relevance characteristics might diminish accuracy. The codes 

for categories were applied to the studies based on the content analysis of verbatim content. 

These coded items focused on recruitment location at underrepresented specific location, 

intervention location selected to be familiar to underrepresented samples such as churches, 

language matched to sample, education materials prepared at a reading level consistent with 

the sample, compensation for time and costs for subjects, inclusion of cultural content, 

underrepresented peers as interventionists, well-known people from underrepresented 

groups appearing in intervention materials, intervention tested in underrepresented focus 

group or panel of experts, subjects referred to underrepresented adult community resources, 

and cultural sensitivity training for project staff.

When multiple reports were available for the same sample, all reports were coded to 

increase available coding information. To enhance validity, data were coded at a micro level 

for maximum detail (Orwin and Vevea, 2009; Wilson, 2009). Two extensively trained 

coders independently extracted all data to establish its reliability. The two coders compared 

all data to achieve 100% agreement. Effect-size data were verified by a third doctorally-

prepared coder.

Statistical Analysis: Summary Measure and Method of Analyses

A standardized mean difference effect size was calculated for each primary study 

comparison (Cooper et al., 2009). Treatment vs. control post-intervention effect size refers 

to treatment group results compared to control group results after interventions. A positive 

effect size indicates better results for treatment than for control subjects. Each effect size 

was weighted by the inverse of variance to give more weight to studies with larger samples 

(Lipsey and Wilson, 2001). Effect sizes were adjusted for bias (Hedges and Olkin, 1985).

This report’s findings emphasize the treatment vs. control post-intervention effect size. 

Effect sizes were also calculated for treatment scores pre- vs. post-intervention. A similar 

analysis was conducted for control group baseline vs. outcome values. The single-group 

effect sizes are reported as ancillary information.

The random-effects model was used for effect sizes because the model assumes individual 

effect sizes vary due both to study-level and subject-level variations (Raudenbush, 1994). 

The random effects model is consistent with this area of science, with its variations in 

samples, methods, and interventions. Q, a standard heterogeneity statistic, was used to assess 

homogeneity among effect sizes (Higgins et al., 2003). The I2 index was computed as a 

measure of heterogeneity beyond within-study sampling error. The expected heterogeneity 

was handled in four ways (Berlin, 1995; Conn et al., 2007; Lipsey and Wilson, 2001). First, 

location parameters and measures of heterogeneity were reported. Second, random-effects 

models were used that assume variations in studies beyond sampling error. Third, 

exploratory moderator analyses were used to examine potential sources of heterogeneity. 

Finally, findings were interpreted in light of discovered heterogeneity. U3, an index of the 

percentage of the treatment groups that exceeded scores of the control groups, was used to 

help explain the effect size.

Conn et al. Page 6

Prev Med. Author manuscript; available in PMC 2015 December 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



Risk of Bias

Methodological quality varies among MA intervention studies. Meta-analysis approaches to 

address methodological quality include a priori inclusion criteria related to rigor and post 

hoc procedures for considering quality as an empirical question (Cooper et al., 2009; 

Valentine, 2009). Combination approaches are common in meta-analyses (Valentine, 2009), 

and this synthesis used both approaches. To partially address design bias, effect sizes were 

reported separately for two-group post-intervention comparisons and treatment group pre-

post comparisons. To explore potential bias from participating in research, control group 

pre-post comparisons were reported. The main analyses included only studies with treatment 

and control groups; single-group comparisons were provided as supplementary information.

Variations in primary study sample size were managed statistically. Small-sample studies 

may lack statistical power in primary research, but they were included because they 

contribute to effect size estimates, and meta-analysis does not rely on p values from primary 

research. Effect size estimates were weighted so more precise estimates (e.g., due to larger 

sample sizes) would be given proportionally more influence on our findings.

Common indicators of methodological strength (random assignment of subjects to groups, 

allocation concealment, data collector masking, and intention-to-treat analyses) were 

examined via moderator analyses as a form of sensitivity analyses to address risk of bias 

(Liberati et al., 2009). Potential bias from reporting continuous data as dichotomous 

outcomes was addressed through sensitivity analysis to compare effect sizes between studies 

reporting dichotomous and continuous MA behavior.

Comprehensive search strategies were employed to avoid the bias of including studies with 

larger effect sizes which are often easier to locate (White, 2009). Both published and 

unpublished studies were included because the most consistent difference between published 

and unpublished studies is the statistical significance of the findings (Rothstein and 

Hopewell, 2009). Publication bias was assessed using funnel plots (Sutton, 2009). A priori 

decisions about which MA measures to code were used to avoid potential reporting bias 

within studies.

Results

From 39,358 potential studies, we identified 55 primary study comparisons from 48 research 

reports testing interventions to increase MA in underrepresented samples (Anderson et al., 

2004; Andrade et al., 2005; Austin, 1986; Babamoto et al., 2009; Bogart et al., 2012; Bogner 

and de Vries, 2008; Bogner and de Vries, 2010; Burrelle, 1986; Chaisson et al., 2001; 

Cordasco et al., 2009; DiIorio et al., 2008; DiIorio et al., 2003; Fernandez et al., 2008; 

Fisher et al., 2011; Freedman, 2007; Gazmararian et al., 2010; Glanz et al., 2012; Harper, 

1984; Holzemer et al., 2006; Kalichman et al., 2011; Kellaway and McCrae, 1979; Koenig 

et al., 2008; Kripalani et al., 2012; Laine et al., 1996; Mann, 2001; Martin et al., 2011; 

McKenney et al., 1973; McPherson-Baker et al., 2000; Migneault et al., 2012; Moitra et al., 

2011; Muir et al., 2012; Mundy, 2009; Murphy et al., 2007; Newsome, 1995; Parsons et al., 

2007; Powell, 2002; Purcell et al., 2007; Remien et al., 2005; Simoni et al., 2007; 

Tagliacozzo et al., 1974; van Servellen et al., 2005; Vivian, 2002; Walker, 2000; Webel, 
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2010; Weinberger et al., 1991; Werner, 1979; Wohl et al., 2006; Wyatt et al., 2004). The 

PRISMA flow diagram summarizing study section is found in Figure 1. Nine additional 

articles reporting on the same studies were located and used as companion papers for 

additional coding information. The studies included in this project reported on a total of 

5,559 subjects. These reports yielded effect size data for 55 comparisons for treatment vs. 

control at outcome, 51 treatment pre- vs. post-intervention, and 27 control pre- vs. post-

intervention.

Study Characteristics

Comparisons were disseminated as journal articles (k = 49) and dissertations (s = number of 

reports, k = number of comparisons). Although the earliest study was published in 1973, 

studies of MA in underrepresented adults have increased in recent years, with eight reports 

disseminated before 1990, and 42 in 2000 or after. Most studies (k = 46) received funding. 

Table 1 shows descriptive statistics for primary studies. The median of mean sample size 

was 36 treatment and 35 control subjects. Seven studies were composed predominantly of 

Latino subjects, and 27 were mainly African-Americans. Women were well represented 

(median of mean = 54%), and only two studies did not provide gender information. The 

median value for mean age was 51 years (k = 47). Among the studies which reported income 

level, 22 studies reported that subjects were low income. Only one study reported including 

subjects with cognitive impairment. Samples of people with hypertension (s = 13) and 

human immunodeficiency virus (HIV) (s = 23) were common.

Overall Effects of Interventions on Medication Adherence Outcomes

Overall MA effect sizes are presented in Table 2. Effect sizes were calculated for 55 

treatment-vs.-control-group outcome comparisons of 5,559 subjects. The overall 

standardized mean difference effect size was 0.211. The positive effect size documents that 

treatment subjects had significantly better MA outcomes than were reported for control 

subjects. In terms of U3, 58% of treatment subjects would have better MA values than 

control subjects. Treatment vs. control comparisons were significantly heterogeneous (based 

on Q statistics) with I2 of 61.568.

Effect sizes were calculated for 47 treatment group pre-post comparisons of 2,746 subjects; 

four studies were excluded as outliers. For treatment pre- vs. post-intervention comparisons, 

the overall effect size was 0.418. The analyses of 24 control pre- vs. post-intervention 

comparisons included 1,434 subjects; three studies were excluded as outliers. The control 

group subjects MA effect size of −.022 documented that control subjects did not improve 

from participating in studies. Both treatment and control pre-post comparisons displayed 

significant heterogeneity as evidenced by significant Q values in Table 2. Forest plots of 

effect sizes are available from the corresponding author.

Cultural Relevance Moderator Analyses

Tables 3 and 4 display results of dichotomous and continuous moderator analyses. Only 15 

studies reported any cultural relevance aspect of interventions. The effect sizes of studies 

with any culturally relevant intervention (0.201) and studies that did not report any strategies 

to increase cultural relevance (0.220) were nearly identical. The number of culturally 
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relevant study features was unrelated to the MA effect size. Only cultural relevance potential 

moderators with at least three cases were examined in further analyses. Moderator analyses 

are exploratory and should be interpreted with caution given the small number of studies in 

some analyses.

Intervention location associated with underrepresented groups (“relevant”) was coded for 

three studies that reported interventions were delivered in underrepresented-group clinics, 

community centers, and churches. The low number of studies with this attribute makes these 

findings tentative. The difference in effect sizes between studies with relevant locations 

(0.422) and interventions not delivered in relevant locations (0.196) was not statistically 

significant.

Seven studies reported that interventions were delivered in the language of the study 

participants. The effect sizes for studies with language specificity and those in English were 

similar. The difference in effect sizes between studies that used underrepresented peer 

interventionists (s = 7, effect size = 0.134) and studies without peer interventionists (0.227) 

was not statistically significant. Five studies provided cultural sensitivity training to 

interventionists. The difference between studies with culturally sensitive interventions 

(0.420) and those without staff trained in cultural sensitivity (0.185) did not achieve 

statistical significance.

Eight investigators noted that their interventions included culturally-relevant concepts. 

These were not more effective than other interventions (see Table 3). Some studies altered 

the educational level of intervention materials developed for underrepresented samples with 

low education levels. This modification was not associated with significantly different effect 

sizes. The other items coded for cultural relevance were reported too infrequently for 

analyses: intervention tested in underrepresented adult focus group or panel of experts, 

underrepresented media personnel in intervention materials, subjects referred to community 

resources, compensation for subjects’ time and costs, and recruitment at location specific to 

underrepresented group.

Sample Moderator Analyses

The difference in effect sizes between studies recruiting low-income subjects (0.126) and 

studies not recruiting low-income participants (0.288) was not statistically significant. The 

difference between effect sizes of predominantly Latino subjects (0.306) and predominantly 

African-American samples (0.191) was not statistically significant. Studies with younger 

mean age subjects reported slightly higher effect sizes than studies with older subjects (see 

Table 4 for continuous moderator analysis results). The percentage of women in studies was 

not a significant moderator for MA effect size. Although studies that recruited samples with 

poor MA reported an effect size of 0.425, this was not statistically significantly different 

from studies enrolling subjects regardless of MA (0.159). Studies with HIV positive samples 

reported a mean MA effect size of 0.246. An effect size of 0.053 was calculated for studies 

composed entirely of subjects with hypertension.
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Risk of Bias

Studies reported similar effect sizes regardless of random or nonrandom assignment of 

subjects to treatment and control conditions. Nor was the presence or absence of allocation 

concealment of subject assignment related to effect sizes. Only 14 studies reported that data 

collectors were masked for subject group assignment. These studies reported significantly 

smaller effect sizes (0.050) than studies that did not report such masking (0.293). Studies 

using intention-to-treat analyses reported similar effect sizes as compared to studies without 

such analyses. Sample size was unrelated to effect sizes. The trend for comparisons with 

lower attrition to report larger effect sizes was not statistically significant. Effect sizes were 

calculated separately for four kinds of MA measures. The largest effect sizes were reported 

for studies that used pill counts (0.539, k = 7) and electronic event monitoring container lids 

(0.421, k = 12) to measure MA. Lower effect sizes were reported by studies assessing MA 

using pharmacy refill (0.112, k = 7) and self-report (0.102, k = 28). In subgroup analyses of 

primary studies, the overall effect size for continuous data (0.243) was not significantly 

different from the overall effect size for dichotomous data studies (0.167).

Funnel plots of effect size vs. sampling variance revealed some evidence of publication bias 

among treatment vs. control group comparisons and for treatment pre-post comparisons. The 

control group pre-post comparison funnel plot did not suggest publication bias. Funnel plots 

are available from the corresponding author.

Discussion

This is the first comprehensive meta-analysis of interventions to increase MA among 

predominantly underrepresented participants. Health disparities in many chronic conditions 

relate directly to the proper use of medication. Thus, discovering the effectiveness of 

culturally relevant MA interventions is essential to developing the most effective approaches 

of improving MA among underrepresented adults.

This project’s comprehensive searching, quantitative synthesis with an overall effect size, 

and exploratory moderator analyses move past previous reviews of MA interventions among 

underrepresented samples. Earlier reviews used as few as four studies, failed to integrate 

study findings, and included reports with as few as 26% underrepresented samples (Bailey et 

al., 2009; Manias and Williams, 2010; Viswanathan et al., 2012). The modest significant 

effect size of .211 documents that treatment subjects ended studies with better MA than 

control subjects following interventions. It is difficult to determine if the effect size is 

clinically significant. Too few studies reported identical measures of MA to allow 

conversion of the effect size to an original metric. Except for a few diseases such as HIV, 

scant information is available about the amount of MA required for desired clinical 

outcomes (Peeters et al., 2011). Clinical outcomes for increases in MA vary among diseases, 

including infectious diseases such as HIV and non-infectious chronic illnesses such as 

hypertension, which were common among these primary studies. The expected and observed 

heterogeneity documents that not all interventions improve MA equally.

Discovering intervention characteristics linked with better MA outcomes is important for 

developing effective interventions (Viswanathan et al., 2012). This project’s moderator 

Conn et al. Page 10

Prev Med. Author manuscript; available in PMC 2015 December 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



analysis was the first attempt to quantify attempts to make interventions culturally relevant 

and to explore these characteristics as potential moderators of effect sizes (Bailey et al., 

2009). The culturally relevant characteristics were grounded in the studies by the method of 

recording verbatim descriptions then creating coding categories based on the studies 

themselves. Neither the presence of any strategy to enhance cultural relevance nor the total 

number of cultural relevance strategies were related effect sizes for MA. This finding 

contrasts with common wisdom that health-behavior-change interventions improve as their 

cultural relevance increases (Kreuter and McClure, 2004; Lau, 2006; Mitrani, 2009; 

Resnicow et al., 1999).

Inadequate reporting of intervention details is common in intervention reports (Conn and 

Groves, 2011; Manias and Williams, 2010). Studies conducted by underrepresented 

researchers or using underrepresented interventionists may have used multiple cultural 

relevance strategies that they did not describe in reports. Such researchers may consider it 

normal to enhance cultural relevance and so fail to see that these intervention attributes need 

to be reported (Kumanyika and Yancey, 2009). It is a persistent problem that no 

standardized language exists for describing interventions’ cultural relevance. This void 

hampers scientific progress and implementation of successful interventions in practice.

Given that only a few studies reported each individual moderator, findings should be 

considered hypothesis-generating and exploratory. The magnitude of potential differences in 

effect sizes in the exploratory moderator analyses suggests that future research (1) compare 

interventions located in settings familiar to subjects with interventions in traditional research 

locations; (2) compare underrepresented peer interventionists to non-underrepresented peer 

interventionists; and (3) test the use of cultural sensitivity training to improve outcomes. 

Further research in underrepresented populations should compare intervention effectiveness 

between African-American and Latino subjects. Future research should focus on other 

underrepresented groups such as Native Hawaiians. This moderator analysis was limited by 

the scant information about attempts to make studies culturally relevant. This review’s most 

interesting finding was perhaps the scarcity of efforts to increase cultural relevance in the 

studies. The lack of attention to cultural relevance of interventions may contribute to the 

modest effect size across studies and the resulting lack of power to detect significant 

differences in effect size due to intervention characteristics designed to improve cultural 

relevance.

Extant research compares intervention groups to control groups. Identifying causal links 

between cultural relevance and intervention effectiveness requires direct comparison of 

culturally-relevant interventions to interventions that are not matched to the 

underrepresented population (Domenech Rodríguez and Bernal, 2012). Until such 

comparative-effectiveness studies are conducted, no definitive conclusions are possible 

regarding the efficacy of culturally relevant intervention approaches.

The impact of heterogeneity in underrepresented groups needs further exploration. Lack of 

consistent terminology about samples, especially for Latino populations (Manias and 

Williams, 2010), diminishes generalizability of research findings. Audience-segmentation 

strategies can increase cultural relevance (Manias and Williams, 2010; Rimal and Adkins, 
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2003). Based on the common practice of sorting subjects into broad racial/ethnic categories, 

investigators may make erroneous assumptions about such groups and miss important 

cultural distinctions among underrepresented samples (Bernal et al., 1995; Kreuter and 

McClure, 2004; Peeters et al., 2011). This form of stereotyping may reduce potential 

effectiveness of interventions (Bernal et al., 1995). None of the primary studies in this 

review used individually- or subgroup-tailored interventions based on individual- or 

subgroup-matched cultural relevance strategies. Underrepresented group membership may 

be associated with other characteristics that may influence MA. For example, many studies 

of MA in underrepresented groups have targeted low-income subjects or included 

predominantly low-income subjects without specifically recruiting subjects for these 

characteristics (Lewis et al., 2012). The potential association between MA and other 

sociodemographic characteristics such as education level, health literacy, or income may 

confound understanding of underrepresented samples (Ostini and Kairuz, 2014; Peeters et 

al., 2011).

Conclusion

Inadequate MA is costly at many levels. Non-adherence to medications is estimated to cost 

between $100 billion and $289 billion dollars in health care expenditures (Viswanathan et 

al., 2012). More importantly, inadequate MA contributes to significant health disparities, 

morbidity, and mortality among underrepresented populations. This comprehensive 

systematic review and meta-analysis documented statistically significant but modest 

magnitude improvements in MA. The attempts, limited to date, to enhance the cultural 

relevance of MA interventions targeting underrepresented samples may contribute to limited 

effectiveness. Future research should test specific strategies to increase cultural relevance.
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Highlights

• We meta-analyzed medication adherence interventions among underrepresented 

adults.

• Interventions successfully increased medication adherence relative to control.

• Moderator analyses examined links between cultural relevance features and 

outcomes.

• Primary studies often lacked detail on culturally relevant strategies.

• Future research should fully describe and test cultural relevance of 

interventions.
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Figure 1. Flow diagram
Note: s denotes the number of research reports, k indicates the number of comparisons, MA 

denotes medication adherence

Conn et al. Page 19

Prev Med. Author manuscript; available in PMC 2015 December 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

Conn et al. Page 20

Table 1

Characteristics of Primary Studies Included in Medication Adherence Meta-Analyses

Characteristic k Min Q1 Mdn Q3 Max

Total number of treatment Ss at outcome 55 6 22 36 78 196

Total number of control Ss at outcome 48 4 23.3 35 74.3 212

Percentage female 53 0 33 53. 5 75 100

Percent Black 53 0 47.9 76.0 89.4 100

Percent Hispanic 38 0 0 14.8 47.8 100

Percent Native American 25 0 0 0 0 10

Percent Asian American 28 0 0 0 2 100

Mean age (years) 47 38 42.4 50.6 60.85 73

Number of intervention sessions 46 1 3.3 5.5 8.4 120

Number of days over which intervention
was delivered 53 1 28 91.5 183 549

Mean number of prescribed medications 5 1.9 3.1 5.1 5.3 5.9

Note. Includes all studies that contributed to primary analyses at least one effect size for any type of comparison. s=number of reports providing 
data on characteristic; Q1=first quartile, Q3=third quartile.
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Table 2

Intervention Effect on Medication Adherence Comparison between Treatment and Control Groups: Random-

Effects Estimates and Tests

k Effect
size p (ES) 95%

Confidence interval
Standard

error I2 Q p (Q)

Treatment vs. control all studies 55 0.211 <.001 0.109, 0.242 0.052 61.568 140.508 <.001

Treatment vs. control continuous data studies 28 0.243 <.001 0.076, 0.410 0.085 72.307 97.497 <.001

Treatment vs. control dichotomous data studies 27 0.167 .004 0.054, 0.279 0.057 36.673 41.057 .031

Treatment subjects pre- vs. post-comparisons* 47 0.418 <.001 0.293, 0.542 0.064 78.296 211.943 <.001

Control subjects pre- vs. post-comparisons** 24 −0.022 .697 −0.135, 0.090 0.058 51.139 47.072 .002

k denotes number of comparisons, Q is a conventional homogeneity statistic, I2 is the percentage of total variation among studies’ observed ES due 
to heterogeneity.

*
Four studies excluded as outliers.

**
Three studies excluded as outliers.
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Table 3

Dichotomous Moderator Results for Medication Adherence: Treatment vs. Control at Outcome

Moderator k Effect
size

Standard
error

Qbetween
p

(Qbetween)

CULTURAL RELEVANCE MODERATORS

Intervention location 1.304 .354

  Location familiar to subjects 3 0.422 0.133

  Location not selected because it was familiar
to subjects

52 0.196 0.053

Language 0.424 .515

  Language specific to subjects 7 0.280 0.103

  Language of participants not addressed in
report

48 0.203 0.058

Intervention materials educational level 0.143 .705

  Intervention designed for low educational
level

3 0.145 0.181

  Educational level of intervention not
addressed in report

52 0.217 0.055

Cultural content 0.032 .857

  Cultural content addressed in intervention 8 0.193 0.092

  Cultural content not addressed 47 0.212 0.060

Peers as interventionist 0.500 .480

  Cultural peers were interventionists 7 0.134 0.118

  Report did not describe peer interventionists 48 0.227 0.058

Cultural sensitivity training of staff 2.388 .122

  Cultural training provided for staff 5 0.420 0.141

  No cultural sensitivity training reported for
staff

50 0.185 0.056

Presence of any cultural relevance component .033 .855

  At least one cultural relevance component
reported

15 0.201 0.072

  No cultural relevance components 40 0.220 0.069

SAMPLE CHARACTERISTIC MODERATORS
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Moderator k Effect
size

Standard
error

Qbetween
p

(Qbetween)

Sample socio-economic status 2.428 .119

  Reported low socio-economic status 22 0.126 0.071

  Did not report low socio-economic status 33 0.288 0.126

Sample predominantly one underrepresented group 0.599 .439

  Sample predominantly African-American 27 0.191 0.065

  Sample predominantly Hispanic 7 0.306 0.134

Sample selected for poor medication adherence 3.737 0.053

  Reported sample selected for poor medication
adherence

12 0.425 0.125

  Did not report targeting subjects with poor
medication adherence

43 0.159 0.125

Sample disease 2.755 .097

  All subjects had hypertension 15 0.053 0.076

  All subjects HIV positive 23 0.246 0.088

RESEARCH METHODS MODERATORS

Allocation to treatment groups 0.015 .904

  Randomization of individual subjects 44 0.216 0.056

  Subjects not individually randomized 11 0.198 0.137

Allocation concealment 0.658 .417

  Allocation concealed 14 0.145 0.096

  Did not report allocation concealed 41 0.239 0.063

Data collector masking 8.132 .004

  Data collectors masked to group assignment 14 0.050 0.069

  Did not report data collectors masked to
group assignment

41 0.293 0.054

Intention-to-treat approach 0.259 .611

  Reported intention-to-treat approach 11 0.256 0.104

  Did not report intention-to-treat approach 44 0.195 0.059

Outcome data .554 .457
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Moderator k Effect
size

Standard
error

Qbetween
p

(Qbetween)

  Continuous outcome data in primary report 28 0.243 0.085

  Dichotomous outcome data in primary report 27 0.167 0.057

k denotes number of comparisons, effect size is standardized mean difference, Q is a conventional homogeneity statistic
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Table 4

Continuous Moderator Results for Medication Adherence: Treatment vs. Control at Outcome

Moderator k Slope Standard Error Tau2 Qmodel p (slope)

SAMPLE ATTRIBUTE MODERATORS

Age 47 −.007 .003 .085 4.771 .029

Percent African-American subjects 55 −.000 .001 .081 0.124 .724

Percent Hispanic subjects 38 .010 .001 .064 0.685 .408

Percent women 53 −.000 .068 .081 0.547 .459

METHOD AND INTERVENTION MODERATORS

Sample size 55 −.000 .000 .081 1.115 .291

Attrition proportion 53 −.281 .159 .084 3.116 .078

Number of cultural relevance component
reported

55 .014 .020 .080 0.537 .464

k denotes number of comparisons, Q is a conventional homogeneity statistic, Tau2 is the between-study variance
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