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Abstract

Objective—To use meta-analytic techniques to assess average effect sizes in studies of: (1) the 

correlation between patient health literacy and both medication and non-medication adherence, 

and (2) the efficacy of health literacy interventions on improving health literacy and treatment 

adherence.

Methods—PsychINFO and PubMed databases were searched (1948–2012). A total of 220 

published articles met the criteria for inclusion; effect sizes were extracted and articles were coded 

for moderators.

Results—Health literacy was positively associated with adherence (r= .14), and this association 

was significantly higher among non-medication regimens and in samples with cardiovascular 

disease. Health literacy interventions increased both health literacy (r = .22) and adherence 

outcomes (r= .16). Moderator analyses revealed greater intervention efficacy when health literacy 

and adherence were assessed using subjective measures compared to objective measures. Health 

literacy interventions had a greater effect on adherence in samples of lower income and of racial-

ethnic minority patients than in non-minority and higher income samples.

Conclusion—This is the first study to synthesize both correlational and intervention studies 

examining the relationship between health literacy and adherence to both medication and non-

medication regimens.

Implications—These findings demonstrate the importance of health literacy and the efficacy of 

health literacy interventions especially among more vulnerable patient groups.
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1. Introduction

Patient adherence (also called compliance) is defined as the degree to which patients follow 

treatment recommendations prescribed by their clinician or health care provider [1]. 

Adherence has been found to have positive and significant effects on treatment outcomes [2, 

3]. Rates of adherence, however, vary widely across different patient populations, treatment 

regimens, and disease types. On average 25%, of patients are nonadherent to prevention and 

disease management activities including medication taking, appointment keeping, screening, 

exercise, and dietary changes [4]. For chronic disease management, nearly 50% of patients 

fail to adhere to their medical directives [5]. Adherence is driven by many factors including: 

patients’ lack of understanding of their disease and associated treatment, patients’ beliefs 

about the benefits and efficacy of prescribed regimens, real or perceived barriers (e.g., side 

effects, financial constraints), treatment regimen demands, depression, and patients’ lack of 

social support [3, 6, 7]. In order to improve adherence, patients need to clearly and 

appropriately understand health information related to their specific illness or disease. This 

understanding may be essential to helping patients generate the motivation, beliefs, and 

appropriate health behaviors needed to improve overall adherence behaviors [3, 8].

1.1 Health literacy and Adherence Relationship

Current research suggests that improving patients’ health literacy can be used as an effective 

education and prevention tool to improve disease management behaviors, including 

treatment adherence [9, 10, 11]. Health literacy is defined as patients’ ability to obtain, 

process, communicate and understand basic health information and services needed to make 

appropriate health decisions [9, 10]. Thus, when patients are adequately informed and 

understand clearly what they are asked to do, they are better able to share in the decisions 

that affect their health, and are thus more adherent to regimens that they had a part in 

choosing [3, 12]. In the United States over 90 million people lack the health literacy skills 

needed to properly understand and act on health information given by their providers [13]. 

Low patient health literacy has been associated with poor health outcomes, including: 

suboptimal use of preventive services, delays in diagnoses, higher rates of hospitalization, 

and increased risk of mortality among adults [14, 15]. Individuals with poor health literacy 

often incur higher medical costs and have been found in many studies to receive lower 

quality health services [16, 17, 18].

Several empirical studies suggest that health literacy is essential to improving medication 

adherence because aspects of information exchange and patient’s understanding of their 

medication information are often overlooked by health professionals [19]. Health literacy 

also predicts the acquisition of knowledge about self-management in the care of asthma; 

several empirical intervention studies show a strong association between asthma medication 

refill adherence and health literacy [19, 20, 21]. Some studies have found no health literacy-

adherence relationship, however. For example, in one longitudinal study, health literacy was 

unrelated to antiretroviral adherence because once in a therapeutic state, even patients with 

low health literacy effectively utilized disease management skills and maintain their 

adherence over time [20]. Inconsistent findings suggest the need to better understand the 

corpus of empirical research on the health literacy-adherence relationship; this 
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understanding is fundamental to the design of initiatives aimed at improving health care 

delivery.

1.2 Present Meta-Analysis Goals

The current research addresses the following questions using quantitative meta-analytic 

techniques. First, is there a relationship between patient health literacy and treatment 

adherence, and how large is this association on average? Second, are health literacy 

interventions effective at improving a patient’s level of health literacy? Third, are health 

literacy interventions effective at improving patients’ adherence to medical treatment? 

Finally, to what extent do variations in patient characteristics, diseases, regimens, treatment 

setting characteristics, and measurement strategies moderate these effects? The techniques of 

meta-analysis allow empirical assessment of these questions [22].

2. Methods

Each article was coded for how adherence was measured, including subjective or objective 

measures. Subjective measures included self-reports or questionnaires, self-report diaries, 

and other reports (e.g., parent, family member, spouse, or researcher); objective measures 

included pill counts, electronic pill monitors (e.g., Medication Event Monitoring System), 

pharmacy or medical records, and physiological markers or tests. Articles were also coded 

for the type of adherence measure (e.g., dichotomous or continuous), type of regimen (e.g., 

medication, appointment and screening appointment- keeping, diet or exercise), and study 

and sample characteristics (average income of patients in the study and location of the 

research). In addition, due to the variability in the current literature regarding the definition 

or conceptualization of health literacy each article was coded for how health literacy was 

conceptualized and measured. For example, some conceptualized health literacy as the 

personal, cognitive, and social ability of individuals to access, understand, and use health-

related information to promote and maintain good health [23]. Other conceptualizations 

included educational level or health numeracy (which involves the understanding and 

processing of numerical, quantitative, and graphical health information) [24, 25]. These 

conceptualizations are based on constructs reviewed and conceptually underpinned in the 

literature and include the following definitions used by researchers: “patient health literacy”, 

“patients’ health knowledge”, “functional literacy”, “patient educational level”, “health 

numeracy”, and “access to health messages or information.” Examples of how health 

literacy was measured and coded for each study in this meta-analysis include: patient 

interviews, surveys, questionnaires and assessments (e.g., Test of Functional Health Literacy 

in Adults (TOFHLA) and Rapid Estimate of Adult Literacy in Medicine (REALM)). Refer 

to Table 1 for detail.

2.1 Inclusion/exclusion criteria

Empirical studies were included if they: (1) were published in a peer-reviewed, English 

language journal, (2) defined and explained a method of measuring patient adherence (or 

compliance), (3) defined a method of measuring health literacy (using any conceptualization 

listed above), and (4) provided a measure of or means to calculate the correlation between 

patient health literacy and adherence and/or the effect size measuring the effect of a health 
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literacy intervention on patient health literacy and/or patient adherence. Meta-analytic 

techniques were used to extract (or calculate) and average “r” effect sizes and assess their 

significance. There were 48 studies correlating health literacy and adherence, 71 studies 

examining the effects of health literacy interventions on improving health literacy, and 101 

studies examining the effects of health literacy interventions on improving adherence. 

Studies that focused on adherence to regimens for mental health, psychiatric disorders, or 

substance abuse were not included in the present meta-analysis. In these conditions, the 

reasons for nonadherence (e.g., cognitive, emotional, social dysfunction) and variability in 

types of therapy or treatment (e.g., medication, counseling) can make comparison with non-

psychiatric chronic or acute disease difficult [26]. Meta-analytic work focusing on adherence 

in mental health care is receiving attention, and variability in cultural values, disease 

severity, and comorbidities are being systematically examined [26].

2.2 Search strategy

Several methods were used to achieve a complete census of the relevant research studies 

from the databases searched. The first strategy was a “top down” search using PubMed and 

PsychInfo from the year 1948 through 2012, using combinations of the following keywords: 

health literacy, patient literacy patient knowledge, health numeracy, functional literacy, 

education level with patient adherence, patient compliance, persistence and also randomized 

control trial and intervention. Second, a “bottom-up” search of an existing literature database 

on patient adherence (compliance) that is housed in the author’s laboratory was conducted. 

This database included empirical journal articles on patient adherence; further information 

can be found in previous meta-analyses [5–7, 27]. Lastly, the reference sections of included 

articles and literature reviews were examined (cross-reference method). A total of 220 

studies met the inclusion criteria for inclusion in this meta-analysis (see Figure 1).

2.3 Statistical analyses

The effect size “r” was the statistical basis for this meta-analysis because “r” illustrates both 

the strength and direction of the relationship between variables [5, 22]. For the correlational 

studies, a positive r indicates that patients with higher health literacy are more adherent; a 

negative r indicates that those with higher health literacy are less adherent. For the 

intervention studies, a positive r indicates that an intervention aimed at improving patient 

health literacy is effective, and/or improves the adherence of patients who received the 

health literacy intervention. A negative r indicates that the intervention reduced patient’s 

level of health literacy and/or adherence to treatment.

The random effects model was used to compute and combine the effect size statistics, using 

the unweighted mean r based on k (the total number of studies included). The random effects 

model allows the generalization of findings beyond those included in this meta-analysis [22, 

28]. The fixed effects model was also used to carry out weighted mean analyses and tests of 

heterogeneity, based on N (the total number of participants across all studies). Fixed effects 

tests are informative because they consider all participants in the studies, although the results 

are not as easy to generalize as random effects tests [22]. In order to address the file drawer 

problem, the fail-safe N was calculated. The fail-safe N indicates the number of null findings 

in studies, new, unpublished or not retrieved that would need to exist in order for significant 
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results to be declared non-significant at p<.05 [29]. The standardized odds ratio and 

standardized relative risk (including confidence intervals) were also calculated from the 

unweighted mean r using the binomial effect size display (BESD). The BESD is an effect 

size estimator that can be used to display changes in success rates (i.e., survival or 

improvement rates) that are attributable to specific treatment procedure [29]. Preliminary 

statistical analyses (i.e., calculation of means, medians, standard deviations, correlations and 

t-tests) were conducted using SPSS 12.0; a TI-84 Plus graphing calculator and Excel 2008 v.

12.2.3 were used for essential calculation verification. Moderator analyses were conducted 

using the random effects model t-tests to explore variability in effect sizes as a function of 

substantive and methodological differences between studies.

2.4 Article coding and effect size calculation

For the purpose of moderator analysis, each article was coded for specific variables (see 

Table 1). One coding team consisting of two trained coders (and the author) assigned 

categories for each study included. Any disagreements were discussed and negotiated 

between the two coders and the author before assigning a code. Thus, the percentage 

agreement among coders for each article was 100%. Prior to assigning codes for each 

journal article, each coder was trained to understand completely the meaning and 

conceptualization of each moderator variable included in this study. As part of the training, 

the author provided examples and coded several example journal articles to ensure that each 

coder understood the specific moderator inclusion criteria for this study. The effect size r of 

each study was extracted or computed from group means and standard deviations, or from 

Cohen’s d, t, Z, the exact p-value, chi-square, or the F-test (with 1 degree of freedom in the 

numerator); if a study reported and described the direction of a significant result but did not 

report an exact p-value, then the one-tailed p-value was assumed to be .025. If a study 

reported results that were non-significant and no exact p-value was provided then it was 

conservatively assigned p=.5 one-tailed, and r=0 [22]. An effect size of r=0 indicated that 

there is no relationship between health literacy and patient adherence or that health literacy 

interventions did not have an effect on health literacy or on adherence. For studies with 

multiple measures of adherence, the r for each measure was converted to a Fisher’s Zr and 

averaged for an overall effect size. All calculations involving r were performed by first 

transforming r to Fisher’s z transformation of r and then returning the results back to r [29]. 

Full references for all the empirical journal articles used in this meta-analysis including 

coding details can be found in Appendices A–C.

3. Results

3.1 Correlation of patient health literacy and treatment adherence

Across 48 studies, using both fixed (weighted mean) and random effect models, the average 

correlation between health literacy and patient adherence is positive and highly significant 

(p<. 001). Patients with higher levels of health literacy are more adherent to treatment. 

Based on the binomial effect size display (BESD), using the random effects unweighted 

mean r, there is a 14% higher risk of nonadherence [r= .14, 95% CI=. 08, .19] among 

patients who have lower health literacy than among patients with higher health literacy. The 

fail-safe N is well above the “tolerance level” of 250; over 3,191 unretrieved studies with an 
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average of null effects would need to exist in order to render this finding nonsignificant. 

Nonadherence is more than 1.33 times higher (standardized relative risk) among individuals 

who have lower health literacy. The odds of patients adhering are 1.76 times better 

(standardized odds ratio) if they have higher health literacy. Table 2 details all meta-analysis 

results.

Table 3 shows significant moderators at the random effects level. The correlation between 

health literacy and patient adherence was significantly higher when the treatment regimen 

was a non-medication regimen and when the disease type was cardiovascular disease. No 

other potential moderators approached even borderline significance, including the variable 

categorizing the conceptualization of health literacy.

3.2 Effect of health literacy interventions on improving health literacy

Table 2 summarizes the result of 71 studies examining the effect of health literacy 

interventions on improving patients’ level of health literacy. Of these effect sizes, 65 were 

positive (indicating that interventions improved, rather than reduced, health literacy); 6 were 

reported as zero. The average of these 71 effects was significantly higher than zero (using 

fixed and random effects models); thus, health literacy interventions were found, on average, 

to significantly improve patients’ health literacy (p<. 001). Based on the random effects 

unweighted mean, there is a 22% difference in risk of low health literacy [r=. 22, 95% CI= .

18, .25] (BESD based) among patients who do participate in a health literacy intervention 

compared to those who do not. The fail-safe N exceeds the tolerance level (365) and 

indicates that over 7,922 unpublished, unretrieved studies averaging effect sizes of .00, 

would need to exist in order to render this finding nonsignificant. The risk of low health 

literacy is more than 1.56 times higher among patients who do not receive interventions, 

and the odds of having higher health literacy are 2.45 times higher if a patient participates in 

a health literacy intervention.

Analysis using random effects model t-tests produced 5 significant moderators. Health 

literacy interventions aimed at improving a patient’s level of health literacy were more 

effective if health literacy was assessed using subjective measurements, and if patients rated 

their own level of health literacy as opposed to having another rate it (e.g., spouse or health 

care provider). Health literacy intervention studies were more effective outside the US 

compared with inside the U.S, and in settings other than University Medical Centers, where 

the efficacy of health literacy intervention was lower. Health literacy interventions were 

more effective in studies with low-income patients (Table 3).

3.3 Effect of Health Literacy Interventions on Patient Adherence

Across 101 studies, the effect of health literacy interventions on adherence was positive and 

significant (p<. 001). Based on the random effects unweighted mean, there is a 16% higher 

risk of nonadherence [r=. 16, 95% CI= .14, .19] (BESD based) among patients who do not 

participate in a health literacy intervention than among patients that do (see Table 2). The 

fail-safe N is higher than the tolerance level of 520; over 10,845 unpublished, unretrieved 

studies, averaging effect sizes of .00, would be needed to render this finding nonsignificant. 

The risk of nonadherence is more than 1.38 times higher among patients who did not 
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participate in interventions, and the odds of a patient adhering are 1.91 times better if the 

patient participates in an intervention. Moderators were tested using the random-effects 

model approach and produced 2 significant moderators. Interventions were more effective in 

improving patient adherence when adherence was assessed using subjective measures, and 

when the study involved a sample of patients of non-Caucasian ethnicity. All t-tests and 

accompanying means and standard deviations are presented in Table 3.

4. Discussion

4.1 Discussion

Patients with higher levels of health literacy have rates of adherence that are, on average, 

14% higher than patients that have low health literacy skills, according to the BESD. In 

addition, health literacy interventions are effective in improving patients’ levels of health 

literacy (22%) and adherence to treatment (16%). Two important disease and treatment 

regimen factors moderate the relationship between health literacy and patient adherence. The 

average correlation between health literacy and patient adherence is higher in studies of 

patients with cardiovascular disease compared with studies of patients with other disease 

conditions. Perhaps because the consequences of both medication and lifestyle 

nonadherence in cardiovascular disease can be severe (e.g., lack of blood pressure control, 

inhibition of lipoprotein cholesterol reduction, and increased mortality), patients may be 

more motivated to adhere when properly educated and given the opportunity to understand 

their treatment regimens [30]. It is also possible that despite extensive examination of 

possible moderating variables, the studies differed in ways not accounted for by coded 

moderators.

Moderator analyses also showed that the average relationship between health literacy and 

adherence is higher in non-medication regimens (e.g., lifestyle, exercise, diet) compared 

with medication regimens. Health behavior change and complex treatment management 

behaviors (such as glucose testing) may demand greater patient health literacy than does 

medication adherence. This difference may be illustrated in the relay of instructions, which 

can be more complex than simply taking medication and can be quite confusing to patients; 

elderly patients with low to marginal health literacy in one study were more likely to be 

nonadherent because they misunderstood their hospital discharge instructions given by their 

clinicians [31]. Frequent clinician contact with patients may be necessary to address 

inconsistencies and questions that arise, particularly with patients of low health literacy, 

whom may not be equipped to gather necessary information on their own [32, 33]. Studies 

assessing various health-related materials, such as informed consent forms and medication 

package inserts, have also found drastic inconsistencies in the reading levels of the material 

and the reading skills of the intended audience [34]. Research suggests that health care 

professionals must ensure that their patients understand their treatment recommendations by 

using literacy-dependent teaching methods (e.g., the “teach-back” method) and reinforcing 

education about their patients’ conditions over time [33].

Contrary to what was expected, moderator analyses revealed no statistical differences in the 

conceptualizations of health literacy (e.g., “patients’ health knowledge,” “functional 
literacy,” “patient educational level,” “health numeracy,” and “access to health messages or 
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information”) on improving health literacy or adherence. Perhaps these findings are a result 

of the variability in the term “health literacy.”

Several methodological and measurement moderators increased the effect of health literacy 

interventions on patients’ level of health literacy. These included: health literacy assessment 

(effect size higher for subjective measures versus objective measures), health literacy rating 

(effect size higher when assessed by the patient versus by clinician or other members of the 

medical team, differences in reliability and validity of measurements might account for these 

differences in average effects), location of study (effect size lower in U.S vs. non-U.S.), and 

context of care (effects size lower in University medical center versus other, such as HMO, 

community medical practice, and Veteran Affairs Hospital). Health literacy interventions 

were also more effective in improving patients’ health literacy in studies of lower income 

patients than in studies of patients with higher income. This finding is of particular interest 

considering past research showing that low income and traditionally underserved 

populations are specifically at risk of low health literacy [21, 35, 36].

Additionally, patients who received interventions to improve their health literacy had a 16% 

higher rate of treatment adherence than did those who did not participate in the intervention. 

According the binomial effect size display there is a 16% risk difference in adherence 

between individuals who receive, and those who do not receive health literacy interventions. 

Applying this 16% risk difference in adherence to the Institute of Medicine’s estimate of 90 

million low health literacy adults in the US yields an estimate that 14.4 million patients 

might be more adherent if they are offered interventions to improve their health literacy.

Moderator analyses show that in studies in which the outcome of patient adherence was 

assessed by subjective measures, health literacy training yielded a stronger effect on patient 

adherence than when adherence was assessed using other more objective methods. 

Additionally, health literacy training did not improve adherence as much in studies with 

mostly Caucasian patients as it did in studies with patients of other (usually minority) 

ethnicities. This suggests the even greater benefit of health literacy interventions in 

vulnerable populations and the need for health literacy training as part of comprehensive 

care. Since methodological and measurement design moderators do influence the 

relationship between health literacy and adherence, such variation should continue to be 

studied in future research.

Note of potential limitations of this study is in order. Although several literature search 

strategies were utilized here, it is possible that some studies were missed unintentionally. 

Studies with statistically significant findings may have had greater likelihood of publication. 

The large fail-safe N’s makes it unlikely that any missed or unpublished studies would 

dramatically change the current results, however, and the “file drawer bias” is unlikely to be 

a major problem. It is possible that although many conceptualizations of health literacy were 

identified in this meta-analysis, other conceptual approaches to health literacy, not used here, 

would yield additional studies.
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4.2 Conclusion

The present study offers an extensive review of the empirical literature and a quantitative 

assessment of the health literacy-adherence relationship and its moderators, as well as an 

assessment of the effect of interventions to improve health literacy and treatment adherence. 

The present work extends to several disease management regimens beyond medication 

adherence and includes appointment keeping, screening (e.g., breast cancer and HIV 

screening), and exercise and dietary changes, among other health behaviors. The first part of 

this meta-analysis involves the correlation between health literacy and adherence, limiting 

causal inference; however, studies of health literacy interventions and their effect on 

adherence are also examined, and suggest a strong positive effect. The incorporation and 

quantitative examination of experimental studies of health literacy interventions aimed at 

improving health literacy and adherence does support some causal interpretation, thus this is 

the first study to support directionality of the health literacy-adherence relationship.

This study also emphasizes the importance of attention to methodological choices made and 

suggests that the type and quality of measurement assessments can greatly affect the health 

literacy-adherence relationship. Scale type, number of measures, and use of self-reports can 

moderate the adherence-outcome relationships [7]. Multiple and continuous adherence 

assessments may offer greater reliability and validity, and variations in measurement 

assessments should continue to be examined [7].

The findings of the present study also contribute further to understanding the components of 

health literacy interventions that can increase both health literacy and treatment adherence. 

Components of effective health literacy interventions in this study that produced the largest 

average effect sizes between the efficacy of health literacy interventions on improving health 

literacy and treatment adherence incorporated aspects of patient education through 

information handouts or pamphlets, audiovisual offerings, online resources, educational 

software programs, and web-based educational applications regarding particular disease 

conditions, disease management, and social support resources. In addition, some 

interventions emphasized and incorporated effective communication between patients’ and 

health care providers to better address patients’ questions and concerns. Future research 

should continue to focus closely on identifying specific aspects of health literacy 

interventions that are most effective in improving patients’ level of health literacy and 

adherence. Additionally, researchers should utilize longitudinal studies that examine the 

health literacy-adherence relationship over time in order to gain a better understanding of the 

factors that affect health outcomes in vulnerable patient populations.

4.3 Practice Implications

Research on the health literacy-adherence relationship suggests some important clinical 

recommendations. First, medical teams should incorporate literacy-dependent teaching 

methods to educate their patients about their condition in effort to increase adherence 

behaviors [37]. For example, clinicians should focus on utilizing face-to face communication 

in combination with supplemental methods of transmitting appropriate health information 

using language and medical terminology that is completely understood by patients [38, 39]. 

Additionally, through shared decision-making, patients and their providers can effectively 
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collaborate towards treatment plans that are conducive to healthy patients’ lifestyles and for 

which there is realistic assessment of patients’ health knowledge and understanding of their 

regimen. Taking the proper steps towards these goals can help patients to adopt more 

effective disease management skills.
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Highlights

• Examined correlational and intervention studies of health literacy-adherence 

relationship.

• Health literacy positively associated with adherence to non-medication 

regimens.

• Health literacy positively associated with adherence in cardiovascular 

disease patients.

• Health literacy interventions increased patients’ health literacy and 

treatment adherence.

• First meta-analysis to suggest directionality of health literacy-adherence 

relationship.
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Figure 1. 
PRISMA flow diagram
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Table 1

Moderator Variables Coded in 48 Correlational, 71 Health Literacy Interventions to Improve Patient Health 

Literacy, and 101 Health Literacy Interventions to Improve Patient Adherence Studies

Moderator variables coded in 
studies

Distribution of codes analyzed; number of samples in coded categories

Study characteristics

Source of articlea 32 from bottom-up search; 174 from top-down search; 14 from reference searches

Location of study 101 studies located in the U.S.; 117 located outside the U.S.; 4 with unspecified locations; 2 located in 
multiple categories

Context of care 3 studies set in HMOs; 4 in Veterans Affairs hospitals; 41 in university medical centers; 6 in private 
practices; 39 in clinics; 49 in hospitals; 6 in patient homes; 99 in other settings; 24 in multiple categories

Conceptualizations of health 
literacy

6 studies used health literacy; 31 used health knowledge, education and understanding (no intervention); 74 
used health knowledge and understanding (due to intervention); 10 used functional literacy; 32 used 
education level; 5 used access to health messages or information; 2 used technologies assistance with 
regimen; 55 used combined categories

Health Literacy

Health literacy assessment 10 studies used surveys; 20 used patient interviews; 94 used questionnaires and assessments (e.g., 
TOFHLA or REALM); 17 used other forms of assessment; 19 used combined categories

Who rated patient health literacy 78 studies included patients rating health literacy; 11 included doctors; 10 included parents; 12 included 
other raters; 13 included unspecified raters; 4 included multiple categories

Adherence

Adherence assessment Subjective measures included: 88 self-reports or questionnaire studies; 10 patient diary studies; 25 “other” 
reported studies. Objective measures included: 21 pill count studies; 30 physical examination studies; 16 
electronic assessment studies; 8 used MEMS; 9 pharmacy refill studies; 2 appointment-keeping studies; 3 
medical record studies; 49 combined category studies

Who rated patient adherence 84 studies included patients rating health literacy; 32 included doctors; 9 included parents; 53 included 
other raters; 12 included unspecified raters; 38 included multiple categories

Patient & treatment characteristics

Illness type 18 studies included patients with HIV/AIDS; 13 with cancer; 25 with cardiovascular disease; 5 with end 
stage renal disease; 17 with pulmonary disease; 6 with gastrointestinal disorders; 2 with blood disorders; 27 
with diabetes; 32 with asthma; 3 with OB-GYN related illnesses; 9 with arthritis; 3 with transplants; 1 with 
infections; 5 with osteoporosis; 76 with other illnesses; 18 with multiple categories

Treatment regimen 144 studies included patients with medication regimens; 27 with diet regimens; 8 with exercise regimens; 
10 with screening regimens; 39 with behavior regimens; 21 with appointment regimens; 1 with vaccination 
regimens; 27 with other regimens; 38 with combined categories

Ethnicity 22 studies included patients of Asian ethnicity; 72 of African ethnicity; 70 of Caucasian ethnicity; 35 of 
Latino ethnicity; 1 of Pacific Islander ethnicity; 41 of other ethnicity; 126 of unspecified ethnicity; 63 of 
combined categories

Income 24 studies included patient with incomes less than $8,375; 33 between $8,375 and $34,000; 12 between 
$34,000 and $82,400; 11 between $82,400 and $171,850; 11 between $171,850 and $373,650; 11 greater 
than $373,650; 193 with unspecified income; 28 with multiple categories

a
See the PRISMA flow diagram that shows the samples of studies searched (from the year 1948–2011) and the inclusion and exclusions results to 

get to the final sample of 220 total empirical articles used in this meta-analysis.
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Table 3

Significant Moderators in Correlational and Experimental Studies

Moderating variable Categories
No. of studies 
in each group Group means (SD)

t significance test (random effects 
model: t (df), p, r effect size)

Correlational studies

Treatment regimen Medication 33 0.09 (.11) t(46) = −2.443, p = .018, r = .34

Not 15 0.20 (.20)

Patient illness
Cardiovascular disease 6 0.27 (.30) t(46) = 2.564, p = .014, r = .35

Not 42 0.11 (.11)

Health literacy interventions to improve patient health literacy

Health literacy assessed by Subjective measure 43 0.26 (.13) t(69) = 3.992, p < .001, r = .43

Not 28 0.14 (.13)

Health literacy rated by Patient 49 0.24 (.14) t(69) = 2.251, p = .028, r =.26

Not 22 0.16 (.14)

Location of study US 29 .17 (.14) t(69) = −1.971, p = .053, r = .23

Not 42 .24 (.14)

Context of care University Medical Center 14 .14 (.13) t(69) = −2.170, p = .033, r = .25

Not 57 .23 (.14)

Patient income Less than $8,375 7 .09 (.11) t(69) = −2.345, p = .022, r = .27

Not 64 .22 (.14)

Health literacy interventions to improve patient adherence

Adherence assessed Subjective measure 10 .32 (.10) t(99) = 4.578, p < .001, r = .42

Not 91 .14 (.12)

Patient ethnicity Caucasian 30 .12 (.12) t(99) = −2.060, p = .042, r = .20

Not 71 .18 (.12)
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