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Abstract
Objective—To evaluate the effect of patients’ perceptions of providers’ communication on
medication adherence in hypertensive African Americans.

Methods—Cross-sectional study of 439 patients with poorly-controlled hypertension followed in
community-based healthcare practices in the New York metropolitan area. Patients’ rating of their
providers’ communication was assessed with a perceived communication style questionnaire,while
medication adherence was assessed with the Morisky self-report measure.

Results—Majority of participants were female, low-income, and had high school level educations,
with mean age of 58 years. Fifty-five percent reported being nonadherent with their medications;
and 51% rated their provider’s communication to be non-collaborative. In multivariate analysis
adjusted for patient demographics and covariates (depressive symptoms, provider degree),
communication rated as collaborative was associated with better medication adherence (β = -.11, p
= .03). Other significant correlates of medication adherence independent of perceived communication
were age (β = .13, p = .02) and depressive symptoms (β = -.18, p = .001).

Conclusion—Provider communication rated as more collaborative was associated with better
adherence to antihypertensive medications in a sample of low-income hypertensive African-
American patients.
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Practice Implications—The quality of patient-provider communication is a potentially
modifiable element of the medical relationship that may affect health outcomes in this high-risk
patient population.
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I. Introduction
African Americans have the highest prevalence of hypertension, making it a major contributor
to cardiovascular morbidity and mortality in this population [1]. Poor adherence to prescribed
antihypertensive medications has been implicated as a major barrier to poor blood pressure
control in African Americans [2]. However, potentially modifiable barriers to medication
adherence in this patient population, such as patient-provider communication, have not been
well studied.

According to the Institute of Medicine report, Unequal Treatment, the perceived quality of
interpersonal communication within the patient-physician relationship is a potential
mechanism for the worse health outcomes noted in minority populations [3]. Patients’
perception of their physicians’ communication, including the ability to listen and show respect
during the medical encounter, are important determinants of patient satisfaction and health care
utilization [4-7]. Further, patients who engage in shared decision-making with providers are
more likely to be informed about their condition, more likely to be satisfied with the
interpersonal and technical aspects of their care, and more likely to adhere to recommended
treatment [8-10]. Minority patients, however, are least likely to engage in a participatory
relationship with their physicians [11]. Similarly, physicians tend to deliver less information
and supportive talk to minority patients, as well as those of lower socioeconomic status [12,
13].

Despite the mounting evidence that minority patients receive a lower quality of interpersonal
care and, thus, are less satisfied with the relationship they have with their providers [6,14], few
studies have assessed the effect of communication on intermediate clinical outcomes, such as
medication adherence, in this patient population [15,16]. Further, of the studies conducted to
date, none have examined the mechanisms through which such effects occur, specifically in a
community-based sample of largely low-income, hypertensive African Americans, who
experience the highest burden of hypertension-related outcomes of any other racial group.
Thus, the objective of this study was to evaluate the effect of patients’ perceptions of their
providers’ communication on medication adherence, among hypertensive African Americans
followed in community-based primary care practices.

2. Methods
2.1. Participants

This study was conducted as part of an ongoing group randomized controlled trial, Counseling
African Americans to Control Hypertension (CAATCH), in Community/Migrant Health
Centers (C/MHCs). The purpose of CAATCH is to evaluate the effectiveness of a multilevel
intervention in improving blood pressure (BP) control among hypertensive African Americans.
The present cross-sectional study was designed to assess patients’ perception of their providers’
communication on medication adherence in a cohort of patients currently enrolled in
CAATCH. All questionnaires for this cross-sectional study were administered at the baseline
visit prior to the inception of the intervention, thus eliminating any influence it may have had
on the present study’s primary measures. To be eligible for CAATCH, patients had to be: a)
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self-identified as African American/Black and receiving care in the participating C/MHC sites;
b) carry a diagnosis of hypertension (ICD: 401-401.9) on at least two previous clinic visits in
the previous year; c) have uncontrolled blood pressure (BP); d) taking at least one anti-
hypertensive medication; e) 18 years of age or older; and f) fluent in English. Additionally,
patients were excluded if they: a) were unable to give informed consent, or b) refused to
participate. Eligible providers were enrolled if they were: a) an attending healthcare provider
in the participating C/MHC sites, and b) providing care to at least five patients with
uncontrolled hypertension. In this study, uncontrolled HTN was defined as an average SBP ≥
140 mm Hg or DBP ≥ 90 mmHg (for those without comorbidity); or average SBP ≥ 130 mm
Hg or DBP ≥ 80 mm hg (for those with diabetes or kidney disease) [17]. Following the consent
procedures, the RA completed an eligibility checklist to confirm that the patient met all
inclusion and exclusion criteria. To be eligible for this study, patients must have had
uncontrolled HTN, which was determined by two methods: a) having uncontrolled BP readings
at two previous clinic visits to their provider as indicated by their medical charts, and b) an
overall averaged uncontrolled BP reading at the consent visit (based on the mean of the final
2 of the 3 measurements). The BP readings at the consent visit were taken by trained Research
Assistants (RA) using a validated automated blood pressure monitor BPTru device
(Snoqualmie, WA, USA) [18]. This provides a reliable means of ensuring that the participants
have uncontrolled HTN upon enrollment into the study. Upon enrollment, all participants
provided written informed consent approved by the Institutional Review Board of Columbia
University Medical Center.

2.2. Measures
2.2.1 Demographic data—At the provider-level, demographic data collected include
gender, age, duration of practice at the C/MHC site, medical degree and specialty. At the
patient-level, data on gender, age, marital status, employment status, education and income
level (SES), insurance status, medical comorbidity, mean systolic blood pressure
(SBP),diastolic blood pressure (DBP), and number of antihypertensive medications were
collected. Research assistants (RAs) measured patients’ baseline SBP and DBP using the
BPTru device and following standard American Heart Association guidelines [18,19]. All RAs
were trained to use the BpTRU monitors by the principal investigator (PI) of the parent trial
(GO), who is a hypertension specialist and internist. The trainings included: review of steps
for proper machine use; responding to error messages; and role-plays with use of BpTRU. To
promote quality control, RAs attended quarterly booster trainings by the PI to review protocol
for use of the BpTRU.

2.2.2 Medication adherence—Self-reported adherence was assessed with the well-
validated scale developed by Morisky et al. [20] This questionnaire asks patients to respond
“yes” or “no” to the following questions: a) “Have you ever forgotten to take your blood
pressure 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 [19]?” The scale was scored as a continuous measure and coded such
that patients received a score of “1” for each negative response. Higher scores indicated better
adherence (range: 0 – 4). This scale was found to be reliable in a study of inner-city hypertensive
patients [21]. In our sample, the Cronbach’s alpha was .67, which is consistent with reliability
estimates reported by Morisky et al. [20]

2.2.3. Provider communication—Patients’ rating of their providers’ communication was
assessed with a measure derived from a study assessing the effect of physicians’ initial and
follow-up communication styles on the beliefs and behaviors of patients with depression
[22]. This measure was chosen to assess perceived physician communication because it was
one of the few theoretically-based scales available at the start of the parent trial that directly
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tested the effects of physician communication on medication-taking behavior. Using concepts
from the Health Communication Model, this scale assesses patients’ perception of the quality
of their physicians’ communication and the extent to which the physician encourages patient
participation in the treatment process. Note that the 13-item follow-up communication scale
was administered in the present study because it assessed the extent to which physicians’
monitored patients’ medication use, an essential component of a collaborative patient-
physician relationship.

Responses to the first eleven questions are based on a Likert-type scale. Sample questions
include “To what degree was your doctor: 1 = friendly during the visit? and To what extent
did your doctor: 2 = ask if you had questions and concerns?” The remaining two questions
require categorical (yes/no) responses and ask whether written information about the
medication was given to patients and if a follow-up appointment was scheduled. The responses
to questions 1 to 11 were scored as 1 = not at all to 4 = very much. The last two items were
scored as 0 = no or 1 = yes. Given that different metrics (e.g., categorical) were used for the
final two items, each response on the 13-item scale was converted into a z-score and then
summed as a continuous measure to create a composite score. Bultman and Svarstad [22]
reported a Cronbach’s alpha of.73 for this scale; while its reliability in our sample was a much-
improved .92. Because of the negatively skewed distribution of the range of responses, several
statistical techniques were employed to standardize the measure and preserve the nature of the
distribution for parametric analysis. Of the non-parametric tests performed, reverse scoring
and transforming the data into a natural log scale fit the data best, and thus was used for all
further analyses. As a result, the lower scores we report are indicative of a more collaborative
communication.

2.3. Covariates
2.3.1. Health literacy—A health literacy assessment was included as a covariate in the data
analysis because of the negative effect of poor health-literacy skills on medication adherence
[23]. Health literacy was assessed with the Rapid Estimate of Adult Literacy in Medicine
(REALM) [24]. It consists of 66 common medical terms, and patients are asked to pronounce
each word. Correct pronunciations are given a score of 1 whereas mispronunciations and non-
attempts are scored as 0. The codes are summed to form a continuous score for each patient,
with higher scores indicating better health literacy scores [24]. The Cronbach’s alpha for the
REALM was .98 in our sample.

2.3.2. Depressive symptoms—A measure of depressive symptoms was included as a
covariate in this study because of the negative effect of depression on medication adherence
[25]. Depressive symptoms were assessed using the Patient Health Questionnaire-9 (PHQ-9)
[26]. Responses for the first eight questions range from 0 = not at all, to 4 = nearly
everyday, while the final question’s responses range from 0 = not at all difficult, to 3 =
extremely difficult. The scale was scored as a continuous measure, ranging from 0 to 35. Total
scores ≤ 4 suggest mild depressive disorder while scores from 5 to 14 suggest moderate
depressive disorder, and scores > 15 imply major depressive disorder [26]. The PHQ-9
Cronbach’s alpha was .87 in this study sample.

2.3.3. Medical comorbidity—The number of comorbid conditions was recorded using the
Charlson Comorbidity Index, which is a weighted index designed to evaluate the longitudinal
risk of mortality attributable to comorbid disease [27].

2.4. Statistical Analyses
Patient characteristics were described with frequency distributions. The number of screened,
eligible, and ineligible patients was documented. Reasons for ineligibility were also
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documented. Descriptive statistics were used to describe all variables measured in the study.
Measures of central tendency and dispersion were used to identify outliers and skewness of
the data. Bivariate analyses were used to examine the relationship between the selected
covariates (depressive symptoms, health literacy) and the dependent variable (medication
adherence). Covariates were included in the multivariate analyses if they were significantly
associated with medication adherence.

In anticipation of nesting in the data, a three-level analytic model was created (patients nested
within providers, who are nested within sites) and intra-cluster correlations (ICC) were
computed for the perceived communication and medication adherence variables. The degree
of dependency in perceived communication and medication adherence was quite small (ICC
= .009 and .01, respectively) and did not reach significance, indicating that medication
adherence and perceived communication can be viewed as independent variables across
providers and sites. Therefore, hierarchical linear regression was used in all further analyses.
Patient demographics and variables found significant in the bivariate analyses were included
in the multivariate analysis to determine whether their inclusion explained any of the variance
between patients’ ratings of their providers’ communication and medication adherence. For
each of the variables, standardized regression coefficients (β) were calculated to assess their
unique contribution to the given model. All analyses were computed using SPSS version 14
and significance levels were set at p ≤ .05.

3. Results
A total of 72 providers who enrolled in the parent trial were included in this cross-sectional
study. A majority of the participating providers were female, had a mean age of 45 years, were
internists, and on average had practiced 7 years at their respective C/MHC (Table 1). The
patient flow in the study is shown in Figure 1. As shown, 2,694 patients were screened, of
whom 1,593 (59%) did not meet the inclusion criteria. Of the eligible 1,101 patients, 564 (51%)
were excluded for various reasons (declined to participate, did not the have time to participate,
were too ill, or blood pressure was controlled at the screening visit). Of the final 526 eligible
patients, 87 (17%) patients were excluded from this cross-sectional study because their
providers were not participating in the parent trial, were too ill, or had incomplete data. The
excluded patients did not differ significantly from patients in the final sample in terms of age,
gender, SES, insurance status, baseline SBP and DBP, level of medication adherence, or
medical comorbidity. Thus, data for this study were obtained and analyzed for a final sample
of 439 patients.

Patient demographics are shown in Table 2. Sixty-eight percent of patients were female, with
a mean age of 58 years. Approximately half had Medicaid, one-third had less than a high school
education, two-thirds were unemployed, and most reported a household income of less than
$20,000. One third of the patients had a Charlson Comorbidity Index score ≥ 3 with about 30
percent reporting some form of target organ damage. Mean SBP and DBP was 151.27 mm Hg
and 90.94 mm Hg, respectively. The mean self-reported medication adherence score was 2.95
(range: 0 – 4, with higher scores indicative of better adherence); 55 percent were categorized
as non-adherent, i.e. responded “yes” to at least one of the self-report items. Fifty-one percent
of patients rated their provider’s communication to be non-collaborative.

3.1. Bivariate Analyses
The unadjusted bivariate relationships between medication adherence, patient ratings of
physician communication and the covariates were calculated. Physician communication rated
by patients to be more collaborative was significantly associated with better medication
adherence (r = -.15, p = .003). Higher levels of depressive symptoms (r = -.23, p < .001) were
significantly associated with worse medication adherence and physician communication rated
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by patients as less collaborative (r = -.12, p = .018). Better medication adherence was
significantly associated with having a provider with a medical degree (MD) compared to a
nurse practitioner (NP) or physician’s assistant (PA) (r = -.12, p = .02). However, there was
no relationship between provider degree and patient ratings of physician communication. In
contrast, health literacy and number of years of practice were not associated with medication
adherence or physician communication. Due to the significant influence of provider degree
and depressive symptoms on medication adherence, these variables were included as covariates
in the multivariate analysis.

3.2. Hierarchical Linear Regression Analyses
In multivariate analyses, adjusting for patient demographics, depressive symptom scores and
provider degree, patients who rated their providers’ communication to be more collaborative
were significantly more likely to report better medication adherence than patients who rated
their provider’s communication as non-collaborative (β = -.11, p = .03; see Table 3). Thus,
confirming our hypothesis, patients’ perception of providers’ collaborative communication
was positively correlated with medication adherence. Similarly, younger age and presence of
depressive symptomology were also independently associated with worse medication
adherence (β = .13, p = .02 and β = -.18, p = .001, respectively). A test of the moderation effect
revealed no significant interaction between patients’ ratings of provider communication and
depressive symptoms or between patients’ ratings of provider communication and patient age
on medication adherence (p = .75 and p = .64, respectively; Results not shown).

4. Discussion and Conclusion
4.1. Discussion

Findings from our study indicate that patients’ ratings of their provider’s communication
perceived as more collaborative was associated with better adherence to prescribed
antihypertensive medications in hypertensive African Americans. We also found that younger
age and the presence of depressive symptoms was significantly associated with worse
medication adherence in this study’s patient population, which is consistent with previous
studies in hypertensive patients [25,28-30]. The patient-physician relationship is at the heart
of an effective interaction between patients and physicians in primary care practices. The
quality of communication between the patient and physician represents an essential and
potentially modifiable component of this relationship. Although the specific mechanism
underlying this relationship is unclear, this study supports a growing and compelling body of
evidence showing the positive relationships between collaborative patient-physician
communication and health behaviors in patients with chronic disease [7,31]. For instance,
Schneider et al. [32] found that higher ratings of the adherence dialogue, assessed as the quality
of provider’s information-sharing techniques, ability to understand problems, and offer help
with medications, explained most of the variance between perceived quality of the patient-
provider relationship and adherence to antiretroviral medications [32]. In a sample of diabetic
outpatients, participants that perceived their physician to possess effective general and
diabetes-specific communication behaviors demonstrated an 11 percent absolute improvement
in adherence to hypoglycemic medications as compared to those patients that perceived their
physician to be an ineffective communicator [33]. Similarly, Heisler et al. [34] found that a
higher level of perceived satisfaction with provider’s communication about patient’s illness
and treatment was significantly associated with adherence to oral hypoglycemics [34].

While our findings corroborate those of previous studies [15,16,22,32-35], a major strength of
this study is that it is one of the first to investigate the relationship between patients’ ratings
of provider’s communication and medication adherence in a community-based sample of
largely underserved, low-income hypertensive African Americans, who receive care in low-
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resource community-based primary care practices. This patient population is at much greater
risk for poor adherence to treatment that other populations [36]. Previous studies, on the other
hand, have focused largely on Caucasian, privately insured patients, who received care in
medical sub-specialty practices.

An additional strength of this study was in its adjustment for important covariates such as
depressive symptoms and medical comorbidity that may help to explain the underlying
mechanism between patient-provider communication and medication adherence. This is
important, because patients’ decision to adhere to their medication depends on a myriad of
factors, of which the quality of the patient-physician relationship is only one component of the
decision-making process [37,38]. Previous studies ignored the role of these important
covariates.

Several limitations are worth noting. First, the providers participating in this study may not be
representative of those in Managed Care organizations and private practices. Providers who
work with underserved patients typically prefer a biopsychosocial approach to their medical
practice, and are particularly motivated by issues of social justice and equity in healthcare and
thus, may exhibit more collaborative communication with patients [39]. Second, we did not
assess the duration of the medical relationship between the patient and provider. The
importance of continuity of care is well-documented in that patients who report having a regular
primary care provider are significantly more satisfied with the diagnostic and interpersonal
aspects of their care than those who do not [33]. The cross-sectional nature of this study makes
a causal interpretation difficult. Although, it is unlikely that the patients’ reported medication
adherence affects perceptions of their provider’s communication, longitudinal studies are
needed to assess the nature of this relationship.

Medication adherence was assessed through self-report, which may have resulted in an
overestimation of adherence levels. However, our data showed that 55 percent of the patients
reported being non-adherent, which is similar to the estimated 50 to 70 percent range of non-
adherence rates documented by the World Health Organization [40]. For our study, we
compared patients’ adherence status to their baseline blood pressure. Although not significant,
patients categorized as adherent had lower SBP and DBP at baseline compared to patients
identified as non-adherent (SBP: 150 mm Hg versus 153 mm Hg, p = .53, respectively; DBP:
89 mm Hg versus 92 mm Hg, p = .95, respectively). Furthermore, we found a positive
correlation between medication adherence and blood pressure (p = .01). Future studies will do
well to utilize a more objective measure of adherence, such as electronic monitoring devices
to assess the relationship between the quality of patient-physician communication and
medication adherence.

With regards to the quality of provider’s communication, this assessment relied on patients’
self-reported perception of the interaction thus; scores may reflect characteristics specific to
the patient such as personality traits or self-efficacy, rather than the actual dialogue. Despite
this limitation of a self-report communication measure, the importance of understanding the
patient’s perspective of the patient-physician relationship cannot be understated. As
acknowledged by Epstein [41], “patients notice different things than physicians” about the
medical interaction, and it is these perceptions that they use to make decisions about their
behaviors. For example, in an assessment of patient-centered care on health outcomes, patients’
perception of the relationship predicted positive health outcomes and better recovery from
concerns while communication scores based on audio-taped analyses showed no relationship
[42]. Future research would benefit from combining the strengths of both subjective and
objective assessments to identify the specific components of the patient-provider relationship
that produce actual behavioral outcomes. Similarly, more research is needed to examine both
the patient and physician-level characteristics (e.g., personality traits, race, gender) that
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contribute to patients’ assessment of the quality of their physician’s communication to
understand how these perceptions influence health behaviors.

4.2. Conclusion
In conclusion, we found that provider communication rated by patients as being more
collaborative was associated with better medication adherence in a sample of hypertensive
African-American patients followed in community-based primary care practices.

4.3. Practice Implications
The implications of this finding reinforce the need to develop effective uses of health
communication that foster collaborative patient-physician communication, if we are to attain
the goals of Healthy People 2010 to reduce health disparities and increase the quality and years
of a healthy life. This requires the development of interventions targeted not just at the disease
outcomes, but also at this aspect of the physician-patient communication during routine
practice. This is important because interpersonal communication is reciprocal and dynamic;
the patient influences the quality of dialogue within the medical relationship equally as much
as the physician. Patient activation training delivered in waiting-rooms is one such strategy
that has been shown to increase patient self-efficacy, assertiveness and shared-decision making,
as well as improve communication skills and health outcomes in patients with chronic diseases
[43].

To foster collaborative communication by providers, communication-skills training should be
formally and systematically implemented into graduate medical education. By increasing
opportunities for medical students to interview patients in the preclinical years, incorporating
narratives and open discussions into the curricula, and encouraging self-reflection during
residency, instructors ultimately support the development of a confident and satisfied physician
prepared to face the challenges of a complex healthcare system [44]. Medical students that use
narratives are more likely to value shared decision-making and be confident when utilizing
these skills during patient interactions [45]. In terms of healthcare practices, evidence-based
teaching models that provide healthcare providers with multiple avenues to learn, as well as
practice, tangible, and effective communication skills should be integrated and reinforced into
the culture of the organization. The Kaiser Permanente program serves as one such example
of a large healthcare maintenance organization that has successfully achieved this goal [46].
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Figure 1.
Patient flow through the study
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Table 1
Provider Characteristics

Characteristics (N = 72)

Mean Age (± SD) 44.67 (10.9)

Range: 26 – 67 years

Female: n (%) 41 (57)

Race: n (%)

 Caucasian 15 (21)

 African American 27 (38)

 Hispanic 6 (8)

 Asian 10 (14)

 East Indian 14 (19)

Degree: n (%)

 MD 60 (83)

 NP 5 (7)

 PA 7 (10)

Specialty: n (%)

 Internal Medicine 54 (75)

 Family Medicine 18 (25)

Mean years providing care at C/MHC 6.94 (7.03)

Range: 3 months – 27 years
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Table 2
Patient characteristics

Characteristics (N = 439)

Mean Age (± SD) 57.69 (12.1)

Range: 25 – 98 years

Female: n (%) 300 (68)

Marital Status: n (%)

 Single 118 (26)

 Married 111 (25)

 Divorced/Separated 141 (32)

 Widowed 68 (16)

Education: n (%)

 Elementary 166 (38)

 High School 151 (34)

 Some College 121 (27)

Unemployed: n (%) 290 (66)

Income (%)

 ≤$20,000 323 (74)

Insurance Status: n (%)

 None 62 (14)

 Private 56 (13)

 Medicare 109 (25)

 Medicaid 203 (47)

Comorbidity: n (%)

 0 77 (18)

 1 114 (26)

 2 99 (23)

 3 or more 149 (34)

Comorbity: n (%)

 CHF 53 (12)

 Stroke 34 (8)

 MI 31 (7)

 Diabetes 132 (31)

Mean Blood Pressure

 SBP (± SD) 151.27 (18.06)

 Range: 114 – 211mm Hg

 DBP (± SD) 90.94 (11.78)

 Range: 67 – 141 mm Hg

Mean N of antihypertensive meds (± SD) 2.13 (0.97)

Range: 1 - 4

Patient Measures

Mean adherence score (± SD)a 2.95 (1.20)
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Characteristics (N = 439)

Non-adherent: n (%) 243 (55)

Non-collaborative communication: n (%) 191 (51)

Mean PHQ-9 score (± SD) 4.39 (4.38)

Range: 0 - 35

Mean REALM score (± SD) 57.09 (12.17)

Range: 0-66

a
Higher scores are indicative of better adherence.
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Table 3
Results of Hierarchical Linear Regression Testing the Effects of Patient’s Rating of Provider Communication on
Medication Adherence (N = 439)

Variable β (SE) p

Communication -.11 (0.007) .03*

Age .13 (0.005) .02*

Gender -.05 (0.13) .31

Education .01 (0.08) .83

Income -.01 (0.07) .84

Comorbidity -.07 (0.06) .21

Provider degree .05 (0.19) .26

Depressive symptoms -.18 (0.11) .001*

R2 .098
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