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Abstract

Background—Many studies have examined the multiple correlates of non-adherence in Blacks. 

However, they are largely cross-sectional thus; these studies are unable to examine their predictive 

value on long-term medication adherence.

Purpose—To examine the predictive role of key psychosocial and interpersonal factors on 

changes in medication adherence over a one-year period.

Methods—Data were collected from 815 Black patients with hypertension followed in 

community health centers. Hypothesized predictor variables included self-efficacy, depressive 

symptoms, social support, and patient-provider communication measured at baseline, 6- and 12-

months. The dependent variable, medication adherence was assessed at baseline, 6- and 12-

months. Latent Growth Modeling was used to evaluate the pathways between the latent predictor 

variables and medication adherence.

Results—Participants were mostly female, low-income, with high school education or less, and 

mean age of 57 years. At baseline, high self-efficacy was associated with low depressive 

symptoms (β=−.22, p=0.05), collaborative patient-provider communication (β=.17, p=0.006), and 

better medication adherence (β=1.04, p<0.001). More social support and collaborative patient-
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provider communication were associated with low depressive symptoms (β=−.08, p=0.02; β=−.18, 

p=0.01). More social support was positively associated with collaborative patient-provider 

communication (β=.32, p<0.001). In the longitudinal model, increasing self-efficacy over time 

predicted improvements in medication adherence one year later (β=1.76, p<0.001; CFI=0.95; 

RMSEA=0.04; SRMR=0.04; Chi-Squared Index of Model Fit=1128.54).

Conclusions—Self-efficacy is a key predictor of medication adherence over time in Black 

patients with hypertension. Initial levels of self-efficacy are influenced by the presence of 

depressive symptoms as well as the perceived quality of patient-provider communication.
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Background

The disproportionately higher rate of hypertension (HTN) and its related cardiovascular 

mortality between Black and White patients is well-documented.(1) Poor adherence to 

prescribed antihypertensive medications has been indicated as a major contributor to poor 

blood pressure (BP) control in Blacks.(2) As compared to their White counterparts, Blacks 

with HTN have been shown to be 1.81 to 4.30 times less likely to adhere to their 

antihypertensive medications, depending on the measure of adherence.(2-4) Given that 

sufficiently high levels of adherence is key for achieving adequate BP control, it follows that 

successful approaches to reducing the racial gap in HTN-related mortality that exists 

between Blacks and Whites must take into consideration the factors driving poor medication 

adherence in Blacks.

Previous studies have examined multiple correlates of poor medication adherence in Black 

patients with HTN including psychosocial and demographic characteristics of the patient, 

clinical characteristics of the medical regimen, and factors related to the healthcare 

environment.(5, 6) Although these studies provide some insight into the reasons for the 

higher rates of poor adherence in this patient population, the findings are largely limited to 

cross-sectional designs and thus, are unable to determine the predictive values of these 

factors on long-term medication adherence. Specifically, examining how these factors relate 

to adherence at one time point creates the assumption of constant adherence over time, 

which often does not hold. Rather, adherence behaviors are multi-dimensional thus; there is 

a need to examine the complex interactions between these various factors and their 

subsequent impact on changes in medication adherence over time.

The aim of the present study was to confirm and extend previous research by assessing the 

predictive role of key psychosocial (self-efficacy, depressive symptoms) and interpersonal 

factors (quality of patient-provider communication, social support) on changes in medication 

adherence among a sample of 815 hypertensive Black patients followed in 30 community 

health centers over a 12-month period. The direct and indirect effects of these factors on 

medication adherence were assessed using latent growth modeling.
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Hypothesized Model of Medication Adherence

Salient findings from previous research guided the development of the hypothesized model 

of medication adherence tested in this study (Figure 1). Self-efficacy has consistently been 

associated with the adoption of, and adherence to, a variety of health-related behaviors 

including adherence to medications in patients with chronic diseases. (7) Individuals who 

have high levels of self-efficacy tend to be confident in their abilities to carry out a task (e.g., 

taking medications as prescribed), exert more effort when doing so, approach more 

challenging tasks, and persist longer in the face of obstacles and barriers. (7) As such, path a 
depicts the direct positive relationship between self-efficacy and medication adherence.

Depressive symptoms are another key psychosocial factor consistently found to be 

associated with medication adherence.(8) In patients with HTN, the presence of depressive 

symptoms is associated with significantly higher rates of poor medication adherence, after 

adjusting for the confounding effects of demographic, clinical, and other psychosocial 

variables.(9) In our previous work, we have also shown that Black hypertensive patients with 

depressive symptoms were less likely to adhere to their medications because of low self-

efficacy.(10) Accordingly, path b depicts the direct negative effect of depressive symptoms 

on medication adherence, whereas path c represents the indirect impact of depressive 

symptoms on medication adherence through its negative relationship with self-efficacy.

Cross-sectional studies also suggest that social support is an important interpersonal factor 

associated with better medication adherence.(11, 12) Evidence from a recent meta-analysis 

of social support indicates that functional support (e.g., help with medication reminders, 

picking up medications), as opposed to structural support (e.g., marital status, living 

arrangements) may be the most important aspect of support for adherence to 

antihypertensive medications.(11) Path d denotes the direct positive association between 

social support and medication adherence. While the moderating mechanisms between social 

support and adherence are not clearly defined in hypertensive patients, studies in other 

chronic illnesses indicate there are many possible explanations. Social support has been 

shown to increase patient satisfaction with medical care(13) as well as self-efficacy.(14) 

Social support is also believed to affect adherence through its relationship with depressive 

symptoms.(15-17) In line with these findings, we hypothesize that social support also 

operates indirectly on adherence through its relationships with depressive symptoms and 

self-efficacy as depicted in paths e and f, respectively.(18, 19) Path g denotes the 

bidirectional relationship between social support and patient-provider communication.

Finally, increasing evidence suggests that collaborative patient-provider relationships are 

associated with better medication adherence among patients with chronic diseases (20) and 

Black patients in particular.(20, 21) Thus, the role of patient's perception of his/her 

provider's communication on medication adherence was also assessed (path h). Although the 

potential mechanisms underlying this relationship are not clear, cross-sectional studies 

suggest psychosocial factors may play a role.(22, 23) For example, medication adherence 

self-efficacy served as a mediator between physician support and medication non-adherence 

in a sample of chronically ill patients, such that supportive physicians increased patient's 

self-efficacy, which decreased the chance of non-adherence.(24) Recent evidence also 

suggests that patients with depressive symptoms are less likely to report providers gave 
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adequate explanations, were responsive to their preferences, and incorporated patient-

centered communication into the visit than non-depressed patients.(25, 26) As such, patients 

with depressive symptoms may be less likely to adhere to their medications because they 

negatively perceive and evaluate the effectiveness of their provider's communication skills in 

facilitating medication adherence. Accordingly, it was hypothesized that collaborative 

patient-provider communication predicts lesser depressive symptoms (path i) and higher 

self-efficacy (path j), which in turn predicts better medication adherence.

Methods

Participants

This study was conducted as part of a cluster randomized clinical trial, Counseling African 

Americans to Control Hypertension (CAATCH), conducted in 30 community health centers 

in the New York metropolitan area from 2004 to 2009. (27) The purpose of CAATCH was to 

evaluate the effectiveness of a multi-level intervention, targeted at patients and physicians, in 

improving BP control among Blacks with uncontrolled HTN. Patient eligibility for 

CAATCH included: a) self-identification as Black/African American; b) having a diagnosis 

of HTN (defined as an average BP≥140/90 mmHg on at least two previous visits in the prior 

year); c) uncontrolled BP at the eligibility visit (BP ≥140/90 mmHg or ≥130/80 mmHg for 

those with kidney disease or diabetes) based on the mean of the final two of three BP 

measurements taken using a valid automated BP monitor (BPTru); d) taking at least 1 

antihypertensive medication; e) age 18 years or older; and f) fluency in English language.

The patient intervention included: (1) interactive patient education on hypertension; (2) 

home BP monitoring; and (3) monthly lifestyle counseling sessions (e.g., dietary intake, 

physical activity, adherence to treatment recommendations). The physician intervention 

included: (1) monthly continuing medical education on HTN management and (2) provision 

of feedback on patients’ home BP readings and chart audits. Patients and physicians at the 

enhanced usual care sites received printed patient education material and HTN treatment 

guidelines, respectively. The results of the trial have been published elsewhere (28). Briefly, 

the CAATCH trial found no intervention effect on BP control assessed by an automated 

monitor at 12-months. However, the intervention was associated with greater BP control for 

patients without diabetes and small-sized community health centers in pre-specified 

subgroup analyses as well as mean 12-month office systolic BP. In the CAATCH trial, 

medication adherence, assessed at baseline did not moderate the intervention effects.

A total of 1,058 patients were enrolled in the CAATCH trial, of which 243 (23%) patients 

were excluded from this ancillary study due to incomplete data on one of the primary study 

measures. The baseline analyses were conducted using an analytical sample of 815 patients. 

When we began to model the longitudinal relations among the variables, additional subjects 

had missing values at 6 and 12 months. Initially, we attempted to fit the latent growth models 

to all subjects with any available data. However, we were not able to obtain model 

convergence and appropriate parameter estimates using this strategy. Thus we elected to use 

only subjects with complete data for longitudinal models (N=463). All patients provided 

written informed consent approved by the Institutional Review Boards of Columbia 

University and New York University Langone Medical Centers.
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Predictor Variables

Self-efficacy was assessed at baseline, 6-, and 12-months with a 26-item behavior specific 

scale targeted at adherence to antihypertensive medications.(29) Patients were asked to rate 

their confidence in taking their BP medications under a variety of situations that may pose 

difficulties to them (e.g., when experiencing side effects, traveling, or the cost increase), 

using a 4-point Likert scale (range: not at all sure to extremely sure). Higher scores reflect 

higher self-efficacy. The scale has good reliability and test-retest properties in a similar 

group of black patients with HTN (29, 30; α=0.92). In our sample, the Cronbach's alpha was 

0.96. For this analysis, latent constructs were represented by five indicators, based on means 

of four randomly created parcels of five items and one randomly created parcel of 6 items 

taken from the total 26-item pool.

Depressive Symptoms were assessed at baseline, 6- and 12-months, using the well-validated 

Patient Health Questionnaire (PHQ)-9, which is based directly on the diagnostic criteria for 

major depressive disorder in the Diagnostic and Statistical Manual Fourth Edition.(30) 

Higher scores are indicative of greater depressive symptomatology (α=0.87). The latent 

construct of depressive symptoms was represented by three randomly created parcels of 

three items each.

Social Support was assessed at baseline with the well-validated 19-item Medical Outcomes 

Study (MOS) Social Support Survey,(31) which assesses four dimensions of social support: 

emotional/informational, tangible, affectionate, and positive social interaction (αs >0.91). 

Respondents rate how often they receive support for a particular dimension using a 5-point 

Likert scale (range: none of the time to all of the time). Higher scores for an individual 

dimension indicate more support. The latent construct of social support was represented by 

the four observed social support subscales listed above.

Patient-provider communication was assessed at baseline with a self-report scale that 

assesses patients’ perception of the quality of their providers’ communication and the extent 

to which the provider encourages patient participation in the treatment process (α=0.94 for 

this study sample).(32) Responses were based on a Likert-type scale ranging from 1 = not at 
all to 4 = very much. Higher scores indicate more collaborative communication (33; range: 

1- 4). The latent construct of patient-provider communication was represented by three 

randomly created item parcels. Of these three item parcels two contained four items and the 

third contained five items.

Dependent Variable

Medication adherence was assessed as an observed variable at baseline, 6, and 12 months 

with the validated self-report scale developed by Morisky et al.,(34) which asks patients to 

respond “yes” or “no” to the following questions: a) Have you ever forgotten to take your 

medicine? b) Are you sometimes careless in regards to your medicine? c) Do you skip your 

medicine when you are feeling well? and d) When you feel badly due to the medicine, do 

you skip it? The Morisky scale has been used in other studies of black patients with HTN.

(35-37) In our sample, the Cronbach's alpha was 0.67, which is consistent with the estimate 

of Morisky et al.(34)
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Demographic data collected at the baseline visit included patient age, gender, marital status, 

employment status, educational and income level, and insurance status. Data on the number 

of prescribed antihypertensive medications was abstracted from patient's medical charts. 

Patient's systolic and diastolic BP was measured by trained research assistants using 

validated automated monitors and following standard American Heart Association 

guidelines.(38)

Analysis

Descriptive statistics and frequency distributions were used to describe all variables. Latent 

growth modeling was used to evaluate the pathways between the predictor variables and 

medication adherence depicted in the hypothesized model (Figure 1) with MPlus v.6.(39) 

Item parcels were created from the predictor scales and used as the observed indicants of the 

latent predictor variables. We chose to use parcels rather than individual items as indicators 

in the latent growth model because doing so help to reduce random error in indicators, leads 

to more reliable solutions, and maximizes model fit. (40) The use of parcels also helps to 

minimize the number of indicators required to define a latent variable in latent growth 

analyses. This is especially useful for measures such as the 26-item self-efficacy scale, 

which contains too many indicators to construct our latent self-efficacy terms.

With the exception of the social support measure, which had established subscales, the 

assignment of individual items to parcels was conducted using an online research 

randomizer. The dependent variable (medication adherence) was treated as an observed 

variable based on the sum of the four Morisky adherence items. The Morisky scale was 

treated as an observed variable because it has only four items and so cannot be parceled (at 

least three parcels are needed to provide an acceptable measurement model). Furthermore, 

the four items are dichotomous thus, if used individually in the analysis they must be treated 

as categorical items, which compromises the model fit. Using the hypothesized model 

delineated in Figure 1, the measurement model was evaluated based on the confirmatory 

factor analysis of the parcels with correlated factors. To test model fit, we constrained the 

residual variances of the indicators to the average of the three observed residual variances of 

medication adherence. The overall fit of the growth model for medication adherence was 

good (CFI=0.978, RMSEA=0.077, SRMR=0.070 and Chi-Square Index of Model 

Fit=11.246, p<.01) with all item parcels showing strong relationships to their designated 

latent constructs, indicating that the model is appropriate for the estimation in the latent 

growth model.

Latent growth modeling was then used to evaluate how changes in the predictor variables 

related to changes in adherence over the 12-month study period. The analytic process was as 

follows: First, baseline, 6-, and 12-month measures of self-efficacy, depressive symptoms 

and medication adherence were used as indicators for the latent slopes and intercepts of 

these variables in the model. In this analysis, the latent slope represents the change in 

medication adherence, depressive symptoms and self-efficacy as measured by the baseline, 6 

month and 12 month values of these constructs. The latent intercept represents the baseline 

value of each construct based on the model of change of the construct. However, the actual 

baseline value of a construct (as represented in the cross-sectional model) and the initial 
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level of a construct modeled by the intercept created from linear growth model are not 

necessarily equivalent. The baseline values in the cross sectional model are based on 

observed measures only. The intercept for the growth model is the predicted baseline value 

based on information from all three time points (baseline, 6 month, and 12 month). Since the 

intercept corresponds with the linear growth line fit during modeling, the intercept does not 

always exactly correspond to the observed baseline values of the construct.

Next, the latent slope and intercept of self-efficacy and depressive symptoms were regressed 

onto the slope and intercept of continuously measured medication adherence. Finally, 

baseline social support and patient-provider communication were entered as additional 

predictors of change in self-efficacy, depressive symptoms, and medication adherence. 

Patient age, gender, income level, and number of antihypertensive medications were also 

entered as covariates in the model. The Comparative Fit Index (CFI), Root Mean Square 

Error of Approximation (RMSEA), and Chi-Squared Index of Model Fit are reported as 

indices of model fit.

Since the current study was a sub-analysis of a multi-level intervention targeting therapeutic 

lifestyle changes for HTN control (e.g., dietary changes, physical activity, adherence to 

treatment recommendations), we also tested whether treatment group (intervention vs. 

control) affected the results. To examine whether the intervention had any effect on the 

psychosocial variables in this study we created a latent interaction variable between 

treatment group and the psychosocial constructs. This involved multiplying each item parcel 

by the dichotomous treatment variable and using the interaction terms as indicators of the 

latent interaction. Results of this analysis showed that self-efficacy, depressive symptoms, 

social support, and patient-provider communication did not consistently moderate the 

relation between intervention group and adherence at any of the time points (baseline, 6-

months, and 12 months; ps>.05). The effect of treatment on medication adherence was also 

non-significant.

Complete data was available for 815 patients at baseline and 520 patients (64%) at 6-months 

and 593 patients (73%) at 12-months. Since complete data is required at all time-points to 

adequately measure latent growth, we calculated the Cohen's d to estimate the effect size 

difference due to missing data for each of the key predictor and socio-demographic variables 

(values ≤.20 are considered small). Patients with missing data were more likely to be 

younger (mean age: 56 vs. 28 years, p=.004, Cohen's d=.018), report having lower self-

efficacy (mean: 2.37 vs. 2.24, p=.006, Cohen's d=.21) and being non-adherent to their 

medications at 12 months (Mean score: 4.05 vs. 3.7, p<.001, Cohen's d=.25).

Results

Patient demographics are shown in Table 1. Majority of the patients were female, with a 

mean age of 58 (SD±12.1) years. Approximately half had Medicaid, one-third had less than 

a high school education, two-thirds were unemployed, and most reported a household annual 

income < $20,000. The mean baseline BP was 151 (SD±20.9)/91 mmHg (SD±13.5) and 

mean number of prescribed antihypertensive medications was 2.19 (SD±1.04).
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The mean medication adherence score at baseline was 1.07, with approximately half of the 

patients categorized as non-adherent, i.e. responded “yes” to at least one item (Table 1). At 

baseline, the mean PHQ-9 score was low (4.71, SD±4.55). The mean score on the 

medication adherence self-efficacy scale was 2.22 (range: 1 – 4); while the mean total score 

on the social support survey was 72.1 (SD±23.7, range: 0 – 100) and the mean patient-

provider communication score was 2.16 (SD±0.89, range: 1 – 4).

Baseline Model

As shown in Figure 2, the baseline model yielded a well-fitting model (n=815, CFI=0.969, 

RMSEA=0.046, SRMR=0.035, Chi-square index of model fit=261.99, p<.001). As 

hypothesized, high self-efficacy and low depressive symptoms were associated with better 

medication adherence (path a; β=1.04, p<.001 and path b; β= −0.47, p=0.01, respectively). 

Depressive symptoms also exerted an indirect effect on medication adherence through its 

influence on self-efficacy; patients with low depressive symptoms at baseline also reported 

high self-efficacy (path c; β=−.22; p=.05). Social support and patient-provider 

communication were not directly associated with medication adherence at baseline (path d; 

β= −0.20, p=0.22 and path h; β=.06, p=0.57, respectively), as hypothesized. Examining the 

individual subscales of the social support measure did not change this finding (data not 

shown). Collaborative patient-provider communication was associated with high self-

efficacy (path j; β=.17, p=0.006), low depressive symptoms (path i; β= −0.08, p=0.02), and 

more social support (path g; β=0.32, p<0.001). Social support was negatively associated 

with depressive symptoms (path e; β= −0.18, p=.001); there was no association with self-

efficacy (path f; β=−0.11; p=.26).

Latent Growth Model

Latent growth models were conducted using the 6-month and 12-month data in addition to 

the baseline data (Figure 3). Results of this model had good indices of fit (n=463; 

CFI=0.951; RMSEA=0.043; SRMR=0.039; Chi-Squared Index of Model Fit=1115.21, 

p<0.001). Examination of the model paths showed that both the initial level (latent intercept) 

of self-efficacy as well as changes in self-efficacy (slope) over time predicted changes in 

medication adherence over the 12-month study period (intercept: β=−0.44, p=.03 and slope: 

β=1.76, p<.001). The positive regression path between the slopes of self-efficacy slope and 

medication adherence indicates that as self-efficacy increases over time, medication 

adherence also increases. The negative regression path between the intercept of self-efficacy 

and medication adherence slope indicates that individuals who start with higher levels of 

self-efficacy at baseline are less likely to show improvements in medication adherence over 

time.

Contrary to the cross-sectional results, depressive symptoms were not directly associated 

with medication adherence in the longitudinal model. Rather, depressive symptoms 

continued to exert an indirect effect through its influence on patients’ initial level of self-

efficacy (β = −0.27, p=0.02), which in turn predicted medication adherence. Finally, the 

associations between baseline patient-provider communication, social support, and 

depressive symptoms remained significant in the longitudinal model (communication and 

support: β=0.44, p<.001; communication and depressive symptoms: β=−.10, p=.01; support 

Schoenthaler et al. Page 8

Ann Behav Med. Author manuscript; available in PMC 2017 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



and depressive symptoms: β=−0.24, p=.003). Specifically, patients who rated 

communication with their provider as collaborative and had more social support also 

reported lower levels of depressive symptoms. Patient-provider communication was no 

longer associated with initial levels of self-efficacy (β=0.08, p=.16) or with changes in self-

efficacy over time (β=−0.22, p=.54).

To determine the amount of change in the self-efficacy scale needed to exert a positive effect 

on changes in medication adherence, we ran secondary analysis that isolated these variables 

in the latent growth model. Results of this analyses showed that a one standard deviation 

increase on the self-efficacy scale over the 12-month period equates to a proportional 0.89 of 

a standard deviation increase in adherence on the Morisky scale. For reference, the mean 

standard deviation for medication adherence across all three time points was 1.13 units in 

the current analysis. This indicates that for every standard deviation increase in latent self-

efficacy, adherence on the Morisky scale will improve by approximately one unit. Our 

findings suggest that patients who reported low self-efficacy and poor medication adherence 

at baseline experienced the greatest improvements in both variables over the 12-month 

period. Alternatively, patients who reported high self-efficacy and better medication 

adherence at baseline showed minimal increases in their scores over time (as indicated by 

the negative relationship between self-efficacy intercept and medication adherence slope). 

Finally, the average slope for medication adherence was 0.24 indicating that patient's self-

reported adherence improved, on average, one-quarter of a point every three months. The 

average slope for the self-efficacy scale was 0.036, indicating that improvements in this 

scale over time were not as substantial.

To evaluate the causal direction of this pathway, we conducted a sensitivity analysis 

reversing the role of medication adherence and self-efficacy to test the alternative hypothesis 

that medication adherence behavior drives self-efficacy beliefs for adherence. To do so, 

medication adherence was entered as a predictor variable whereas the latent construct of 

self-efficacy at 12-months was entered as the primary outcome variable in the latent growth 

model. This reverse causation model resulted in non-convergence. To obtain convergence we 

had to eliminate covariates, but even then this led to over-estimation of the slope/intercept of 

self-efficacy (predicting more than 100% of the variance) and estimates that were not 

statistically possible (Heywood cases), which is usually caused by having too many factors 

in the model or a misspecification. We suspect this was due to the slope and intercept of 

medication adherence being derived from three observed variables whereas the slope and 

intercept of self-efficacy was derived from three latent variables (created with multiple 

parcels). In sum, this analysis indicates that the model is most reasonably estimated when 

changes in self-efficacy predict changes in medication adherence and not the reverse.

Discussion

This study assessed the predictive role of self-efficacy, depressive symptoms, social support 

and quality of patient-provider communication on medication adherence among a sample of 

815 Black patients with uncontrolled HTN followed in community health centers during a 

12-month period. By using longitudinal analyses, this study provides some clarification into 

the role of key psychosocial and interpersonal factors on medication adherence in 
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hypertensive Blacks. Results of our study showed that among patients with initially low 

levels of self-efficacy, increases in self-efficacy over time predicted improvements in 

medication adherence one year later. Patients with high levels of initial self-efficacy also 

reported low levels of depressive symptoms and collaborative patient-provider 

communication. Depressive symptoms at baseline were also associated with poor 

medication adherence. However, in contrast to our hypothesis, depressive symptoms did not 

exert a direct effect on medication adherence at 12 months, when accounting for the other 

predictor variables in the model.(41,42) Depressive symptoms played an indirect role 

through its effect on patients’ initial level of self-efficacy (as modeled by the latent intercept 

of self-efficacy), which in turn was associated with changes in medication adherence over 

time. Finally, more social support was associated with patient-provider communication rated 

as collaborative; both of these interpersonal factors were also associated with low depressive 

symptoms at baseline as well as in the latent growth model.

Self-efficacy is a well-documented factor associated with an individual's ability to enact and 

maintain self-management behaviors such as, adhering to antihypertensive medications.(38) 

For example, a recent systematic review that combined 20 years of research on medication 

adherence in patients with chronic disease (12% of studies in patients with HTN) identified 

self-efficacy as the most prominent predictor of adherence across all of the included studies.

(43) Among hypertensive Black patients, higher levels of self-efficacy has also been shown 

to have a direct association with better medication adherence in cross-sectional analyses.(5) 

We extend these findings by also demonstrating that increasing levels of self-efficacy over 

time predict improvements in medication adherence over a one-year period. More 

importantly, the greatest improvements were seen among patients who initially reported low 

self-efficacy and poor medication adherence at baseline. Conversely, patients who initially 

reported high levels of self-efficacy as well as better medication adherence showed smaller 

improvements in adherence over time. In addition, our findings show that patients’ initial 

level of self-efficacy is affected by the presence of depressive symptoms. In combination, 

these variables determined patients’ baseline adherence behaviors and how they changed 

over time.

The inability to find a direct relationship between depressive symptoms and medication 

adherence in the longitudinal model may seem surprising when compared to previous 

research in hypertensive patients however; there are several differences in study designs that 

may explain these findings.(8) First, a majority of previous studies were conducted in 

predominately white populations. For example, the Cohort Study of Medication Adherence 

among Older Adults (CoSMO) study, one of the few longitudinal studies to also assess the 

predictive value of psychosocial factors such as depressive symptoms on adherence, 

included predominately white, older adults (mean age: 75 years; 30% Black).(41,42) 

Second, previous studies, including the CoSMO study,(41,42) have primarily used 

multivariable regression models to examine associations with adherence. The latent growth 

modeling approach of the current study allowed for the examination of complex 

relationships between changing levels of the key predictor variables (i.e., depressive 

symptoms and self-efficacy) on changes in medication adherence while adjusting for 

baseline levels of the constructs. Third, differences in measurement of depressive symptoms 

and medication adherence across studies may explain divergent results. This is exemplified 
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by a recent meta-analysis that showed the association between depressive symptoms and 

adherence was dependent on the type of adherence assessment used.(8) Finally, the mean 

score on the PHQ-9 in this study was low (4.71) thus, we may have failed to find an 

association due to few patients meeting the criteria for depression.

While depressive symptoms did not exert a direct effect on long-term medication adherence 

in this study, the importance of screening for depressive symptoms in Black patients with 

HTN in primary care should not be minimized. Specifically, depressive symptoms played an 

important role in this study through its negative impact on patients’ initial level of self-

efficacy, which predicted worse medication adherence over time. Thus, identification and 

management of depressive symptoms is needed in order to bolster the positive effects of 

self-efficacy on long-term medication adherence.

Similar to the above findings, patient-provider communication indirectly affected adherence 

through its association with patients’ initial level of self-efficacy (in the baseline cross-

sectional model) and initial level of depressive symptoms (latent growth model intercept as 

well as the baseline cross-sectional model). This finding replicates those of similar studies, 

which have shown that when patients and providers engage in collaborative discussions 

within the medical encounter, patients feel more self-efficacious,(44,45) and are more likely 

to adhere to treatment recommendations.(46) A growing body of evidence has also found a 

robust relationship between depressive symptoms and interpersonal difficulties in the 

patient-provider relationship.(25, 26, 47) For example, using data from the 2003 Health 

Information National Trends Survey, patients with depressive symptoms were significantly 

more likely than their non-depressed counterparts to rate communication with their provider 

as poor.(47) In a sample of 231 ethnically-diverse diabetes patients, those exhibiting severe 

depressive symptoms were significantly more likely to report suboptimal patient-provider 

communication, with the lowest ratings given to patient-centered and collaborative 

communication behaviors.(26) These findings not only reinforce the importance of 

facilitating collaborative patient-provider communication in the medical encounter but also 

help to identity the mechanisms through which this relationship operates to affect 

medication adherence.

Finally, as with patient-provider communication, social support did not directly affect 

medication adherence. Instead, social support acted as an external ‘protective factor’ that 

buffered the negative effects that an individual-level psychosocial factor, depressive 

symptoms, had on medication adherence. Taken together, these findings suggest that 

intervention efforts that seek to improve patient adherence behaviors must simultaneously 

support the patient within the context of their medical care and the community they reside. 

This is particularly important for disadvantaged populations who are least likely to discuss 

medication-taking behaviors with their providers (48) and lack access to resources that 

facilitate medication adherence due to social (e.g., lack of transportation) and financial 

barriers (e.g., high co-pays).(49)

Several limitations are worth noting. Medication adherence was assessed by self-report, 

which may have resulted in an overestimation of adherence levels. However, the prevalence 

of self-reported non-adherence in this study is similar to the estimated 50-70% range 
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documented by the World Health Organization.(50) Future studies should utilize a more 

objective measure of adherence, such as electronic monitoring devices to confirm our 

findings. This study was a secondary analysis of a larger group randomized control trial 

thus; we were limited to the self-report measures collected within that trial and may not have 

captured all the factors predictive of medication adherence. Moreover, patient-provider 

communication and social support were only collected at baseline, which may provide a 

limited view of how these variables affect adherence over time. Future research should test 

additional patient (e.g., beliefs, health literacy), physician (e.g., prescribing behaviors, 

therapeutic inertia) health care system (e.g., medication costs), and disease-related (e.g., 

complexity of the medical regimen) factors in order to provide a more comprehensive 

understanding of the barriers to medication adherence in this patient population. Another 

limitation is that due to incomplete data, with a smaller analytic sample size available at 12 

months. Patients with missing data at 12 months were generally similar to patients with 

complete data with the exception of small differences in age (mean age: 56 vs. 58 years, p=.

004, Cohen's d=.018), self-efficacy (mean: 2.24 vs. 2.37, p=.006, Cohen's d=.21), and 12 

month adherence to medications (Mean score: 3.7 vs. 4.05, p<.001, Cohen's d=.25). 

Although the differences are few and small, we nonetheless recognize that this is a limitation 

in the current research. We also acknowledge that patient attrition from the parent trial may 

have influenced our results. As we do not know the adherence behaviors of these 

individuals, this is another limitation in the current findings. Individuals that enroll in 

clinical trials may be different from the general patient population thus; future research 

should evaluate the replicability of these results. Finally, this study was conducted in a 

relatively homogenous sample of Black hypertensive patients and findings may not 

generalize to other racial/ethnic groups. While previous studies in hypertensive patients 

suggest that self-efficacy and depressive symptoms are potent predictors of adherence 

behaviors (8, 9, 43), future studies should replicate these findings in a sample of patients of 

diverse racial/ethnic backgrounds as well as in other disease states.

In conclusion, increasing self-efficacy over time predicted improvements in medication 

adherence one year later among a sample of 815 Black patients with uncontrolled HTN 

followed in community health centers. Individuals who initially displayed lower levels of 

self-efficacy were the most likely to benefit from improvements in self-efficacy and thereby 

report better medication adherence at 12-months. Depressive symptoms indirectly affected 

medication adherence over time through its association with self-efficacy, with individuals 

who reported lower initial depressive symptoms being more likely to report higher initial 

self-efficacy. Patients who reported more social support and collaborative patient-provider 

communication at baseline also reported lower depressive symptoms. Finally, more social 

support was associated with ratings of collaborative communication.

The excess burden of uncontrolled HTN in Blacks remains one of the most vexing public 

health problems in the US. The age-adjusted prevalence estimate of HTN in Blacks is 

42.1%, compared to 28% for Whites, making Blacks the most highly afflicted group in the 

US. Moreover, among Blacks, HTN develops at an earlier age, is more aggressive, and less 

well managed than in Whites.(51) Thus, it is not surprising that the single most common 

explanation for cardiovascular mortality disparities between Blacks and Whites is HTN.(52) 

While poor adherence to prescribed antihypertensive medications is a major contributing 
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factor to poorer HTN-related outcomes in Blacks (2) our current knowledge is limited to 

correlational models that cannot help elucidate the causal drivers of poor adherence. 

Moreover, few studies have exclusively focused on Blacks despite a disproportionately 

higher disease burden. Thus, a strength of this study was the use of latent growth modeling 

to delineate the process by which Blacks are less likely to take their medications over a one 

year period.

These findings provide key insights for the development of intervention approaches that can 

build and maintain a patient's level of self-efficacy, within a supportive environment, in order 

to facilitate future medication adherence in this high risk population. In the research setting, 

innovative study designs that leverage technology could be used to generate individualized 

psychosocial profiles to identify the specific, most important causes of poor adherence for 

patients. Tailored adherence-promoting strategies can then be used to address the barriers 

identified from the individualized profiles. In the clinical setting, healthcare practices would 

benefit from integrating evidence-based teaching models into the culture of the organization 

that offer providers multiple avenues to learn, as well as practice, tangible, and effective 

communication skills that encourage their patients to discuss both their physiological and 

psychosocial health as well as offer resources to support patients’ adherence behaviors 

across clinic and community-based settings. Integral members of the care team such as, 

Nurses and Medical Assistants could also be leveraged to provide brief adherence 

counseling to assist patients in developing problem solving skills to identify and overcome 

situations that pose difficulties to taking medications regularly.
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Figure 1. 
Hypothesized (Measurement) Model of Medication Adherence

Schoenthaler et al. Page 17

Ann Behav Med. Author manuscript; available in PMC 2017 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 2. 
Baseline Model of Medication Adherence
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Figure 3. 
Latent Growth Model of 12 Month Medication Adherence
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Table 1

Characteristics of 815 Black Patients with Hypertension
a

Characteristic

Age, mean(SD) 56.99 (12.18)

Gender, n (%) 242 (29.1%)

    Male 589 (70.9%)

    Female

Race/Ethnicity, n (%)

    African American 641 (76.9%)

    West Indian/Caribbean 143 (17.1%)

    Multi-ethnic 10 (1.2%)

    Other 19 (2.3%)

Marital Status, n (%)

    Never Married 241 (28.9%)

    Married 208 (24.9%)

    Divorced/Separated 248 (29.8%)

    Widowed 128 (15.3%)

Education, n (%)

    Less than HS 289 (34.7%)

    High School/Technical School 295 (35.4%)

    Some College 146 (17.5%)

    College and above 93(10.93%)

Employed, n (%)

    No 550 (65.9%)

    Yes 259 (31.1%)

Baseline systolic blood pressure, mean (SD) 149.45 (20.93)

Baseline diastolic blood pressure, mean (SD) 89.78 (13.49)

Number of antihypertensive medications, mean (SD) 2.19 (1.04)

Medication Adherence, mean (SD) 1.07 (1.19)

Depressive Symptoms, mean (SD) 4.74 (4.55)

Self-Efficacy, mean (SD) 2.22 (0.59)

Social Support, mean (SD) 68.21 (23.72)

Patient-provider Communication, mean (SD) 2.20 (0.74)

a
Race/ethnicity, marital status, education and employment do not add to 100% due to missing data at baseline
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