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Patient Factors, But Not Provider and Health Care System Factors,
Predict Medication Adherence in Hypertensive Black Men
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The problem of medication adherence is pronounced in
hypertensive black men. However, factors influencing their
adherence are not well understood. This secondary analy-
sis of the ongoing Counseling African Americans to Control
Hypertension (CAATCH) randomized clinical trial investi-
gated the patient, provider, and health care system factors
associated with medication adherence among hypertensive
black men. Participants (N=253) were aged 56.6�11.6
years, earned <$20,000 yearly (72.7%), and almost one
half were on Medicaid (44%). Mean systolic blood pres-
sure was 148.7�15.8 mm Hg and mean diastolic blood
pressure was 92.7�9.8 mm Hg. Over one half of partici-
pants (54.9%) were nonadherent. In a hierarchical regres-
sion analysis, the patient factors that predicted medication

adherence were age, self-efficacy, and depression. The
final model accounted for 32.1% of the variance (F=7.80,
df 10, 165, P<.001). In conclusion, age, self-efficacy, and
depression were associated with antihypertensive medica-
tion adherence in black men followed in Commu-
nity ⁄ Migrant Health Centers. Age is a characteristic that
may allow clinicians to predict who may be at risk for poor
medication adherence. Depression can be screened for
and treated. Self-efficacy is modifiable and its implications
for practice would be the development of interventions
to increase self-efficacy in black men with hypertension.
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Black men in the United States have a higher preva-
lence of hypertension compared with white men.1

Although effective drug therapy is available to treat
hypertension,2 the rate of medication adherence is
unacceptably low in black patients compared with
whites.3,4 The problem of poor adherence is even more
pronounced in black men. Higher rates of medication
nonadherence for black men exist, even in settings
where access to care is generally equal regardless of
income or race.5–7 In one cross-sectional study that
examined blood pressure (BP) control differences in
hypertensive male veterans using self-report measures,
Bosworth and colleagues5 found that hypertensive
black male veterans were 81% more likely to be non-
adherent to their medications when compared with
their white counterparts. More objective measures of
adherence, such as pharmacy refill records, have also
confirmed lower adherence rates for hypertensive
black men. Charles and colleagues3 reported a lower
adherence rate for blacks (59.9% vs 74.1%; P<.001)
in a study examining racial differences in adherence to
cardiac medications among 5269 male veterans fol-
lowed in a Veteran Affairs (VA) health care system. In
a retrospective cohort study using two national VA
databases, pharmacy refill data was significantly lower
for blacks than whites among a primarily male sam-

ple.6 Similar findings were also reported in another
VA study of male veterans.7

Research exploring black Americans’ knowledge
about antihypertensive medication adherence indicates
that blacks are typically able to correctly describe the
health benefits associated with adherence.8,9 It seems
reasonable, then, that a lack of knowledge is not the
primary factor responsible for the prevalence of poor
medication adherence in this patient population.
Instead, a complex set of patient, provider, and health
care system factors may be the cause. Patient, pro-
vider, and health care system factors that appear to be
associated with adherence include self-efficacy, social
support, depression, comorbidity, patient-provider
communication, and health care discrimination.8,10–15

However, the literature examining determinants of
medication adherence in hypertensive blacks is small
but growing, and there is still much to learn about
determinants of antihypertensive medication adherence
among black men. The objective of this secondary
analysis of an ongoing randomized controlled trial,
Counseling African Americans to Control Hyperten-
sion (CAATCH), is to determine the patient, provider,
and health care system factors associated with medica-
tion adherence among hypertensive black men.

METHODS
Full details of the CAATCH study design and popula-
tion have been previously published.16 Briefly, the pur-
pose of CAATCH is to evaluate the effectiveness of a
multi-level intervention in improving BP control
among hypertensive blacks who receive care in Com-
munity ⁄ Migrant Health Centers (C ⁄ MHCs). Using a
balanced design, 30 C ⁄ MHCs were randomly assigned
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equally to either the intervention or usual care condi-
tion. C ⁄ MHCs were matched on the size of the prac-
tices before randomization. Assessments are conducted
at baseline, 2 weeks post-baseline (visit 1), and every
3 months thereafter for 12 months (visits 2–5). The
primary study end point for CAATCH, assessed at
12 months, is the proportion of patients with adequate
BP control. In this secondary analysis, we assessed the
patient, provider, and health care system factors asso-
ciated with medication adherence among hypertensive
black men.

The multi-level intervention was composed of 3
components targeted at patients and 2 components
targeted at physicians. The patient components
included: (1) interactive computerized self-paced pro-
grammed instruction for educating patients about the
causes, complications, and treatment of hypertension;
expected side effects of medications; and methods for
adoption of lifestyle changes; (2) home BP monitoring;
and (3) individual and group behavioral counseling
sessions on the adoption of lifestyle modifications con-
ducted by trained study staff, dieticians, and health
educators. The physician intervention includes 2 com-
ponents: (1) monthly case-rounds with continuing
medical education based on the Seventh Report of the
Joint National Committee on Prevention, Detection,
Evaluation and Treatment of High Blood Pressure
(JNC 7) hypertension treatment guidelines and (2) pro-
vision of feedback using continuous quality improve-
ment process measures and provision of feedback on
participants’ home BP readings.

Sample
The CAATCH study eligibility criteria included: (1)
being self-identified as African American ⁄ black and
receiving care in participating C ⁄ MHC sites; (2) a diag-
nosis of hypertension (International Statistical Classifi-
cation of Diseases and Related Health Problems: 401–
401.9) on at least 2 previous clinic visits in the previous
year; (3) uncontrolled BP (systolic BP [SBP]
�140 mm Hg or diastolic BP [DBP] �90 mm Hg) at the
last office visit and at the time of the consent visit; (4) tak-
ing at least 1 antihypertensive medication; and (5) at
least 18 years of age or older. Patients were excluded if
they were unable or unwilling to provide informed con-
sent or not fluent in English. Our current secondary anal-
ysis was limited to the men in the sample.

Procedures
Institutional review board approval was obtained prior
to data collection. Following consent procedures, a
research assistant (RA) completed an eligibility check-
list to confirm that the patient met all inclusion criteria.
In order to confirm that a patient had uncontrolled
hypertension, an average of 3 BP measurements were
taken by a trained RA using a validated automated BP
monitor BPTru device (VSM MedTech Ltd, Coquitlam,
Canada).17 Patients were seated comfortably for 5
minutes prior to each measurement in accordance with

the American Heart Association guidelines for BP mea-
surement.18

Measures. All data for this cross-sectional study were
obtained from the baseline visit prior to the inception
of the intervention, thus eliminating any influence it
may have had on the current study’s primary mea-
sures.

Self-Reported Medication Adherence. We assessed
medication adherence via self-report with the well-vali-
dated scale developed by Morisky and colleagues.19

Patients responded ‘‘yes’’ or ‘‘no’’ to the following 4
questions: (1) ‘‘Have you ever forgotten to take your
BP medicine?’’ (2) ‘‘Are you sometimes careless in
regards to your medicine?’’ (3) ‘‘Do you skip your
medicine when you are feeling well?’’ and (4) ‘‘When
you feel badly due to the medicine, do you skip it?’’
Each negative answer received a score of 0 and each
positive answer received a score of 4, with total scores
ranging from 0 to 4. A higher score indicated greater
nonadherence. A positive answer to any question indi-
cated a problem with adherence. The scale had good
internal consistency with a Cronbach’s alpha reported
of 0.90 in studies of inner-city patients with hyperten-
sion.20

Perceived Social Support. We assessed perceived social
support with the Medical Outcomes Study (MOS)
Social Support Survey, a 19-item measure of various
dimensions of social support.21 Patients rate how often
they receive a particular type of support, and response
options ranged from ‘‘None of the time’’ to ‘‘All of
the time.’’ Items are scored from 1 (none of the time)
to 5 (all of the time), and both a total score and sepa-
rate subscale scores were calculated. Higher scores
indicated better social support.

Provider Communication. We assessed provider com-
munication with a 13-item 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 We chose this
measure of provider communication because it is a
theoretically based instrument, using concepts from
the Health Communication Model. Patients rate their
perception of the quality of their providers’ communi-
cation and the extent to which the provider encour-
ages patient participation in the treatment process.
The first 11 items are based on a 4-point Likert-type
response format ranging from not at all to very much.
Examples of questions include: ‘‘To what degree was
your doctor friendly during the visit’’ and ‘‘To what
extent did your doctor ask if you had questions and
concerns?’’ The remaining 2 questions require categor-
ical (yes ⁄ no) responses and ask whether written infor-
mation about the medication was given to patients
and whether a follow-up appointment was scheduled.
These items are scored as 0 = no or 1 = yes. Given
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that different metrics were used for the final 2 items,
each response on the 13-item scale was converted to a
z score and then summed as a continuous measure to
create a composite score. Lower scores indicate
more collaborative communication. Cronbach’s alpha
coefficients of 0.73 indicate that the scale is internally
consistent.

Self-Efficacy. Self-efficacy was assessed with the
Medication Adherence ⁄ Self-Efficacy Scale (MASES), a
26-item measure of patients’ confidence in their ability
to take medicine on time in multiple situations.23

Using a 4-point Likert-type response format ranging
from not at all sure to extremely sure, participants rate
their degree of confidence in taking their BP medica-
tions under a variety of situations that may pose diffi-
culties to them. Situations include ‘‘busy at home,’’
‘‘at work,’’ ‘‘when they cause some side effects,’’ and
‘‘when you do not have any symptoms.’’ Scores for
each item are summed and averaged so that the range
of possible scores is 1 to 4, with higher scores reflect-
ing higher self-efficacy. Cronbach’s alpha of 0.95 indi-
cates that the MASES is internally consistent.

Perceived Discrimination. Perceived discrimination
was assessed with the question: How many times have
you been treated unfairly by people in helping jobs
(doctors, nurses, dentists, therapists, and others)
because you are black? Responses ranged from 1 (not
at all) to 4 (very often).

Depression. Depression was assessed with the Patient
Health Questionnaire Depression Module (PHQ-9), a
9-item instrument used to assess and diagnose depres-
sive symptoms.24 Items assess anhedonia; impairments
in sleep, appetite, and concentration; psychomotor
retardation; suicidality; low energy; and depressed
mood. Responses ranged from 0 (not at all) to 3
(nearly every day), with total scores ranging from 0 to
27. A score is computed by summing the responses.
Higher scores indicate greater severity of depression.

Medical Comorbidity. History of comorbidity was
documented using the Charlson Comorbidity Index,25

which is a validated and widely used weighted index
designed to evaluate the longitudinal risk of mortality
attributable to comorbid disease. The Charlson Com-
orbidity Index is a 19-item instrument that is used to
calculate increased risk of mortality based on comor-
bid medical conditions. Categories of comorbidity
include heart attack, heart failure, asthma, stroke, can-
cer, HIV ⁄ AIDS, and others. A weight is assigned to
each category and these weights are used to calculate
increased-risk 1-year mortality. Higher scores reflect
greater likelihood of mortality.

Data Analysis
Analysis was performed using SPSS version 18 (SPSS,
IBM, Armonk, NY). We described patient characteris-

tics with frequency and percentage distributions for
categorical variables. For continuous variables, values
are reported as mean�standard deviation. We used
hierarchical regression to determine the additional
impact, if any, each sequential group of independent
variables contributed to the explained variance in
identifying factors associated with medication adher-
ence. Patient demographic factors (age, insurance, and
income) were entered in step one. In steps 2 through
4, we entered the patient, provider, and health care
system–level factors, respectively. Separate blocks were
used to facilitate identification of factors contributing
most to medication adherence. A 2-tailed P value
�.05 was considered statistically significant.

RESULTS
The patient flow in the study is shown in the Figure.
During the study period, 9068 hypertensive patients
were screened for the parent trial, of whom 7733 did
not meet study criteria. Of the eligible 1335 patients,
267 were excluded for various reasons (eg, declined to
participate, BP controlled at screening visit, did not
have time to participate). Of the final 1039 patients
enrolled into the CAATCH study, 786 patients were
excluded from this cross-sectional study because they
were not men or had incomplete data. Excluded
patients did not differ significantly from patients in the
final sample in terms of age, insurance status, and
income.

Eligibility screened for parent 
study (N=9068) 

Eligible for parent study (N=
1355)

Enrolled in parent study (N=1039) 

Enrolled in present study (N=252) 

Excluded prior to consent (n=7733) 
     No HTN diagnosis (n=2726) 
     Not taking antihypertensives (n=674) 
     Language (n=615) 
     BP controlled in medical chart (n= 574) 
     Race (n=560) 
     Other (n=2584) 

Not enrolled after consent (n=276) 
     BP controlled at screening (n=207) 
     Other (n=70) 

Excluded for current study (n=786) 
     Sex (n=621) 
     Missing data (n=166) 

FIGURE. Patient flow through the study. HTN indicates hypertension;
BP, blood pressure.
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Patient demographics are shown in Table I. Male
patients had a mean age of 56.6�11.6 years, were
low-income, and almost one half had Medicaid
(44%). Mean SPB and DBP were 148.7�15.8 mm Hg
and 92.7�9.8 mm Hg, respectively. Over one half
(54.9%) of participants were categorized as nonadher-
ent and reported a mean medication adherence score
of 1.06. Most of the male patients (61.7%) reported
that they did not perceive health care discrimination.

Factors Associated With Medication Adherence
In step one, patient demographics explained 7.0% of
the variance in medication adherence for the men
(F=3.24, df 4, 171, P=0.01). In the second step, when
patient-level factors were added to the model, another

24.7% of the variance was explained (F=9.70, df 8,
167, P<.001). In the third step, when provider-level
factors were added to the model, only an additional
0.1% of the variance was explained (F=8.63, df 9,166,
P<.001). In the final step, when health care system–
level factors were added, another 0.2% of the variance
was explained (F=7.80, df 10,165, P<.001). The final
model accounted for 32.1% of the variance and was
significant (F=7.80, df 10,165, P<.001), although all
of the variance was explained by patient-level factors.
Table II shows the full regression model. Patient-level
factors that significantly predicted medication adher-
ence were age, self-efficacy, and depression.

DISCUSSION
Our model of patient, provider, and health care sys-
tem–level factors explained a significant proportion
of the variance in medication adherence among
hypertensive black men, all of which was captured
by patient-level factors. The patient-level factors that
were significant included self-efficacy, depression, and
age. Patients who exhibited higher self-efficacy were
more likely to report that they were adherent to
their antihypertensive medication. Patients with
depressive symptoms were more likely to report
worse medication adherence. Both of these findings
are consistent with other studies among hypertensive
blacks.10–12,14,15 For example, a cross-sectional study
examining social, clinical, and demographic factors
associated with medication adherence in 70 urban
hypertensive blacks found that self-efficacy was sig-
nificantly correlated with antihypertensive medication
adherence.10 A longitudinal study of 167 hyperten-
sive blacks found that both self-efficacy and depres-
sion were significantly associated with medication
adherence.15 Other investigators have also docu-
mented associations between depression and medica-
tion adherence in other cross-sectional studies with
hypertensive blacks.11,14 These findings suggest that
self-efficacy and depression are important factors for
both black men and women.

We also found that age was a significant predictor
of medication adherence in our patient sample of
hypertensive black men. Younger men were more
likely to be nonadherent to their antihypertensive med-
ication. Previous studies have shown inconsistent
results, with some studies finding an association
between age and antihypertensive medication adher-
ence and a trend toward younger hypertensive blacks
having worse adherence rates14,20,26,27 and others find-
ing no association.10,12,15,28,29

Patient-level factors, such as insurance status,
income, social support, and comorbidity were not
associated with medication adherence among the
hypertensive black men in our study. Previous research
examining these factors has yielded inconsistent find-
ings, with most studies finding no association among
these variables and medication adherence in hyperten-
sive blacks.10,14,15,20,27–29

TABLE I. Patient Characteristics (N=253)

Characteristic No. (%) Mean

(Standard

Deviation)

Range

Age, y 56.6 (11.6) 24–90

Sex

Male 252 (100)

Yearly income, $

<10,000 116 (45.8)

10,001–20,000 68 (26.9)

>20,000 60 (23.7)

Missing 9 (3.6)

Insurance

None 27 (10.8)

Private 38 (15.2)

Medicare 64 (25.6)

Medicaid 110 (44.0)

HMO 10 (4.0)

Missing 4 (0.4)

Blood pressure

Systolic blood

pressure

148.7 (15.8) 119–226

Diastolic blood

pressure

92.7 (9.8) 66–128

Adherence

Yes 113 (44.7)

No 139 (54.9)

Missing 1 (0.4)

Patient measures

Adherence score 1.06 (1.2) 0–4

Social support 67.4 (23.6) 0–100

Provider

communication

19.5 (7.9) 10–44

Self-efficacy 2.2 (0.6) 0.8–3.0

Depression 4.6 (4.4) 0–27

Medical comorbidity 2.31 (2.5) 0–20

Perceived

discrimination

Never 161 (61.7)

Occasionally 29 (11.1)

Often 2 (0.8)

Very often 7 (2.7)

Missing 64 (23.7)
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Perceived health care discrimination was not associ-
ated with medication adherence in our study. How-
ever, the majority of the sample reported that they did
not perceive health care discrimination. Provider com-
munication was also not associated with medication
adherence in our patient population. Yet, prior studies
have found that provider communication was signifi-
cantly associated with medication adherence in
hypertensive patients.10,14,29 Specifically, patients with
providers who are empathetic, nonjudgmental, and
collaborative are more likely to adhere to their antihy-
pertensive medication. It is important to note that
most patients in our study did not have a regular
health care provider and their responses may be a
result of discontinuous health care as opposed to poor
communication. As such, the provider communication
scores may reflect patient beliefs about the health care
system rather than the actual patient-provider dia-
logue. In addition to subjective assessments, we recom-
mend that future studies measure clinical encounters
objectively among hypertensive black men. We also
recommend that future studies examine the roles
patient and physician characteristics may contribute to
hypertensive black men’s perceptions of their provid-
ers’ communication.

LIMITATIONS
Several limitations of our study should be taken into
consideration. Our sample consisted of low-income
hypertensive black men. Most of the men were on
Medicaid and earned <$20,000 per year. Thus, our
results may not be generalizable to other populations.
Future research studies should examine factors associ-
ated with medication adherence in hypertensive blacks
with diverse socioeconomic backgrounds. We also
assessed medication adherence with a self-report ques-
tionnaire, and therefore patients may have underesti-
mated or overestimated their rates of adherence. Our
sample’s reported nonadherence rate of more than
50%, however, is similar to the nonadherence rates
reported by the World Health Organization.30 We rec-
ommend that future research studies measure medica-
tion adherence objectively. Finally, the cross-sectional
nature of our study makes it difficult to determine
causality.

CONCLUSIONS
Our study findings may be clinically useful for pro-
viding health care to hypertensive black men. Age
was associated with medication adherence, and while
it is not modifiable, it is a characteristic that will
allow clinicians to predict who may be at risk for
medication nonadherence. Depression, another
patient-level factor associated with antihypertensive
medication, is common in patients with chronic dis-
eases and is often undertreated.11,31 For clinicians
who encounter patients with poor medication adher-
ence, it is important to consider screening them for
depression and treating, if necessary. Moreover, medi-
cal institutions should increase efforts to train pri-
mary care physicians in identifying and understanding
the consequences of comorbid depression among indi-
viduals with chronic diseases. Finally, self-efficacy is a
characteristic that is modifiable. Implications for prac-
tice would be the development of interventions to
increase self-efficacy in hypertensive black men and
their confidence in their ability to actively participate
in their health care.
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