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ARTICLE INFO ABSTRACT

Keywords: The prevalence of hypertension is highest among Black women, but treatment adherence is reportedly low.

Stress Stress unique to the experiences of Black Americans may be associated with low adherence and poor blood

Pharmacological adherence pressure control, but few studies have examined the relationships between stress, adherence, and blood pressure

Non-pharmacological adherence control among hypertensive Black women. This study seeks to fill gaps in research by examining the association

;ii‘;n::;;;ie control between stress, adherence, and blood pressure control. The baseline sample (n = 571) of at-risk or hypertensive

Black American women Black women from the SisterTalk II RCT (Northeastern USA, 2004-2006) to improve adherence to re-
commendations for hypertension was analyzed. Participants self-reported stress, pharmacological adherence,
non-pharmacological adherence (i.e. lifestyle management such as diet and exercise), and demographics. Blood
pressure and anthropometrics (BMI and waist circumference) were measured. Statistical analysis included
ANOVA, t-tests, linear regression. Tests of mediation examined if adherence mediated the relationship between
stress and blood pressure control. This study found that stress was associated with lower age (p < .001) and
being a single parent (p < .001). Stress was also associated with higher systolic blood pressure (p = .029), and
poor blood pressure control (p = .043). Participants who reported higher stress also reported lower non-phar-
macological adherence (p = .042). Non-pharmacological adherence was found to mediate the association be-
tween stress and blood pressure control. Hence, results document a relationship between stress with non-
pharmacological adherence and blood pressure control among Black American women. More research is ne-
cessary to examine the relationship between stress and treatment adherence.

1. Introduction average systolic blood pressure (BP) of 130 mm Hg or above or an

average diastolic BP of 80 mm Hg or above that is either untreated or

The prevalence of hypertension in the United States has remained
largely unchanged within the last decade, with age-adjusted overall
prevalence among adults at 30.8% in 2013-2014 (CDC, 2016). Pre-
valence of hypertension was reported to be highest among Black
Americans (43.3%), compared to White (29.1%), Hispanic (28.2%) and
Asian Americans (26.5%) (CDC, 2016), with Black women having
higher prevalence of hypertension compared to Black men (Abel and
Efird, 2013; CDC, 2016). Hypertensive individuals are at an increased
risk of cardiovascular diseases including coronary heart disease, stroke,
congestive heart failure and peripheral arterial disease (Kotchen, 2012).

Despite the risk of other co-morbid conditions and complications,
52.8% of adults with hypertension have uncontrolled hypertension
(Fryar et al., 2017). Uncontrolled hypertension is defined as having an

remains in this range despite antihypertensive medication prescription
(Whelton et al., 2017).

Treatment adherence, including pharmacological and non-pharma-
cological adherence, has been found to be the main factor underlying
uncontrolled hypertension (Kronish and Ye, 2013; Machado et al.,
2016). Pharmacological adherence refers to the degree to which pa-
tients consume clinician-prescribed medications, such as diuretics, beta
blockers, ACE inhibitors (defined as 80% or more of the medications
that are consumed), while non-pharmacological adherence refers to
lifestyle management (e.g. diet, including sodium and alcohol restric-
tions, and exercise) recommendations provided by healthcare providers
(Haynes et al., 1980; Houston et al., 2011; Kronish and Ye, 2013).
Adherence to pharmacological and non-pharmacological treatment
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guidelines is highly important for protecting cardiovascular health, but
it is estimated that between 43% and 65% of hypertensive adults are
treatment non-adherent (De Geest et al., 2014; Jankowska-Polanska
et al.,, 2016; Jung et al., 2013). This is concerning because sustained
non-adherence may increase the risk for future cardiovascular disease
events, negatively impact quality of life, and increase health-related
costs (Gosmanova et al., 2014).

Studies have documented the association between low treatment
adherence, low BP control, and the adverse health impact of hy-
pertension among Black Americans (Chobanian et al., 2003; Ephraim
et al., 2014; Hong et al., 2016). Psychosocial determinants of health
may influence treatment adherence among Black Americans. Numerous
risk factors have been proposed for non-adherence to hypertensive
guidelines among Black Americans. For example, lower rates of health
insurance coverage and reduced access to health care for Black Amer-
icans have been associated with lower rates of BP control (Ephraim
et al.,, 2014). A lack of understanding of what constitutes good hy-
pertension treatment approaches, and self-management skills have also
been suggested as possible factors (Ayotte et al., 2009; Boutin-Foster
et al.,, 2007). In addition, lack of knowledge necessary to surmount
barriers related to hypertension self-management (e.g. solving dietary
problems that affect BP) may further contribute to the problem (Lesley,
2007). Medical mistrust may also be a factor in non-adherence to
healthcare providers' advice (Abel and Efird, 2013; Abel and Greer,
2017). Pharmacologically, the higher frequency of side effects among
Black hypertensive patients (as much as 2 to 4 times compared to other
racial groups) may explain lower rates of pharmacological adherence
(Chobanian et al., 2003). Though many potential causes have been
suggested for non-adherence to hypertension treatment, the underlying
factors specific to Black women for treatment non-adherence remain
poorly understood (Abel and Efird, 2013). Thus, further research is
warranted to better identify/understand the barriers to treatment ad-
herence among Black women.

A potential and underexplored factor is the experience of stress,
which has been suggested as a key driver of poor blood pressure control
by the International Society on Hypertension in Blacks (Flack et al.,
2010). Stress often forces individuals to readjust their attitudes, beha-
vior, and cognition, which may adversely impact their mental and
physical health (Thoits, 1995). Furthermore, chronic stress may con-
tribute to the biological wear and tear leading to physiologic alterations
and earlier health deterioration, or the “weathering”, of individuals
(Geronimus et al., 1991). Long-term stress may contribute to allostatic
load, which is the chronic over-activity or under-activity of allostatic
systems (McEwen, 1998). Repeated activation of these systems may
alter blood lipids, BP and result in the prolonged circulation of stress
hormones and inflammatory cytokines that increase cardiovascular
disease risk (Warren-Findlow, 2006).

Black Americans may be exposed to unique psychosocial stressors
and report negative life events (e.g. discrimination) that directly affect
cortisol and catecholamine that in turn, contribute to hypertension and
arterial dysfunction (Charkoudian and Rabbitts, 2009; Hatch and
Dohrenwend, 2007). In addition to the effects of stress on physical
health, stress has also been posited to be a potential determinant of
poor hypertensive treatment adherence (Darviri et al., 2016; Forsyth
et al., 2014; Sparrenberger et al., 2009). For example, one study re-
ported an association between the experience of discrimination and
eating for reasons other than hunger among African American' women
(Johnson et al.,, 2012). However, despite the potential relationship
between stress, adherence and BP outcomes for Black Americans, few
studies examine these relationships among Black women. The aim of
the current paper is to examine the potential associations between life
stress, adherence (pharmacological and non-pharmacological) and BP

! This paper distinguishes between “African American” as an ethnicity and
“Black” as a race.
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control among Black women. Based on the Lazarus' cognitive model of
stress and social cognitive theory, where a health behavior (e.g. treat-
ment adherence) is affected by an individual's appraisal and experience
of external stressors, (Bandura, 2001; Lazarus and Folkman, 1984) we
hypothesize that: (1) life stress is associated with low treatment ad-
herence and poor BP control, and (2) pharmacological and non-phar-
macological adherence mediates the relationship between life stress
and poor BP control.

2. Methods
2.1. Design and setting

The present study examines baseline data from SisterTalk II, a
clinical trial examining adherence to recommended changes in dietary
and physical activity behaviors among Black women who were already
hypertensive or at-risk (in the high-normal category) for hypertension
(Risica and Kang, 2018) (See Fig. 1). The following definitions (based
on the American College of Cardiology and American Heart Associa-
tion) were used: “elevated” refers to blood pressure between 120 and
129 mm Hg systolic and less that 80 mm Hg diastolic; “hypertension”
refers to blood pressure above 130 mm Hg systolic and 80 mm Hg dia-
stolic; “controlled” blood pressure refers to measurements below
130 mm Hg systolic and 80mm Hg diastolic for all participants
(Whelton et al., 2017). Women were eligible to participate if they were
over the age of 18 years, self-identified as Black, were hypertensive or
high-normal, could speak and read basic English and had a BMI of at
least 22 kg/m?. Exclusion criteria includes: pregnancy, having delivered
a baby < 4 months ago, is hospitalized, and diabetic. Participants were
recruited from the Providence, Rhode Island and Boston, Massachu-
setts's metropolitan areas, between 2004 and 2006.

The following variables were measured as part of the broader
SisterTalk II study: physical measures (height, weight, waist cir-
cumference, blood pressure), diet, physical activity, psychosocial
measures (e.g. goal setting, motivation, self-efficacy, social support,
knowledge, stress, adherence) were collected. Variables of interest of
the present paper are further described below. A baseline survey was
administered via telephone (where participants provided verbal con-
sent). Participants provided a signed informed consent at recruitment
clinics. The study received approval from the Brown University
Institutional Review Board. The final sample was 571 participants.

2.2. Measures

2.2.1. Life stress

Life stress was measured using a single item question that was
adapted for the SisterTalk study, “On a scale of 1 to 10, how stressful is
your life? A 1 means your life is not stressful at all and a 10 means it is
extremely stressful”. The response options ranged from 1 = not stressful
at all to 10 = extremely stressful. This single-item question was vali-
dated against the Cohen perceived stress scale (rho 0.41 and p < .001).

2.2.2. Adherence

Adherence was assessed using two questions for adherence to
pharmacological and non-pharmacological recommendations respec-
tively. For pharmacological adherence, participants reported the
number of days per week for the past 4 weeks that they took their
medication(s) exactly as instructed. We used the cut-off point of 80%
(i.e. 22 days) as recommended by Kronish and Ye (2013) as the defi-
nition of adherence to medication.

For non-pharmacological adherence, participants self-reported the
frequency for the past 4 weeks that they followed their physician's
treatment plan that includes: (1) following a low fat or weight loss diet,
(2) limiting salt intake; (3) limiting alcohol consumption, and; (4) ex-
ercise. Response options are: 1 (none of the time), 2 (some of the time),
3 (most of the time), and 4 (all of the time). These four items were
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N=1,484
(Potential participants)

Passed initial
screening for

cligibility

822
(55.4% of potential participants)
(Selected for Baseline screening)

Completed
Baseline Phone
Survey?

770 Eligible
(93.7% Baseline Phone Survey Completers)

,r’/ L No 199 Newly Ineligible
//’ Completed \\\ (25.8% of baseline phone survey completers)
<7 Baseline ————>
T Screening? i Incomplete Walk-in Survey: (n=196; 98.3%)
Sl e BMI < 21: (n=3; 1.7%)

571 (74.2% among Baseline phone survey completers)
(Final Randomized Sample)
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662 (44.6% of potential participants)

Refused/Hang Up: (n=69; 10.4%)
Disconnected/Wrong number/Participant moved:
(n=8; 1.2%)

Pregnant/No VCR or DVD/Not Black or African
American or Cape Verdean: (n=41; 6.2%)

Had baby in less than 4 month /Not in area next 12
mo/ Hospitalized/Diabetes: (n=24; 3.6%)
Language /unable to conduct survey/ Unable to attend
education class: (n=124; 18.7%)

Out of interview window: (n=353; 53.3%)

Unable to contact/ Partially completed interview/
Alternate Phone Number: (n=43; 6.5%)

52 (6.3% ineligible later)

Site =1 (n=45; 86.5%)
Pregnant later/Dropped: (n=7; 13.5%)

Fig. 1. Recruitment of participants (Northeastern US, 2004-2006).

combined and averaged to create a composite score (Cronbach's
a = 0.72). Thereafter, a binary variable (adherent vs. non-adherent)
was created for all participants with using a cutoff score of 3 (i.e. on
average, none of the items fall below “most of the time”).

2.2.3. Blood pressure control

BP measurements were obtained using a Welch/Allyn ‘Vital Signs’
(manufacturer) digital BP automated cuff. This device was previously
validated against a mercury sphygmomanometer and met the criteria of
the American Association for the Advancement of Medical
Instrumentation (Jones et al., 2001). Prior to obtaining BP measure-
ments, participants were seated at rest for 15 min with their feet flat on
the floor. Appropriate cuff sizes based on the arm circumference of the
participant were used to obtain BP readings. BP control was defined
as < 130/80 mm Hg according to the revised 2017 guidelines by the
Joint National Committee on Prevention, Detection, Evaluation, and
Treatment of High Blood Pressure (Whelton et al., 2017).

2.2.4. Covariates

Covariates included diabetic status, BMI (kg/mz), and waist cir-
cumference (cm). Using CDC guidelines, the classifications for BMI are:
(1) Normal, 18.5 to 24.9kg/m?, (2) Overweight, 25.0 to 29.9 kg/m?,
(3) Obese. > 29.9 kg/mz; for waist circumference, (4) women with
waist circumference of 88 cm and over have increased disease risk for
any given BMI category compared to women with waist circumference
of < 88 cm. (National Institutes of Health, 1998). Diabetic status was
self-reported. Height was measured in centimeters with the use of a
stadiometer (without shoes and headwear). Weight was measured in kg
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using balance beam scales with the participant in light clothing with
their shoes removed. To assess waist circumference, we used a protocol
for identifying the waist using a hip bone landmark as described by
Chumlea and Kuczmarski (1995). Participants' height, weight, and
waist circumference were measured by trained project staff.

Participants self-reported demographics including age, ethnicity,
birthplace, education attainment, employment status, income, house-
hold composition (i.e. “lives alone”, “lives with children”, “lives with
both adults and children”, “lives with other adults”), and number of
people in the household. Ethnicity, birthplace, education attainment,
employment, income, and household composition were categorical
variables while age and number of people in the household while the
demographic variables were continuous.

2.3. Statistical analysis

Descriptive statistics included means and standard deviations for
continuous variables and frequencies and percentages for categorical
variables. One-way analysis of variance (ANOVA) (for 3 or more levels
of IV) or between-subjects t-test (for 2 levels of IV) was used to assess
the association between categorical variables (i.e. income, ethnicity,
education, household composition, BP control status, and adherence
status) and continuous variables (i.e. stress). Linear regression analysis
was used to assess the association between two continuous variables.
The respective analytic methods are annotated in the results table.
Significant univariate associations and covariates (diabetic status, BMI,
waist circumference) were adjusted for accordingly. Mediation analysis
was performed to test the direct/indirect pathways of life stress on BP
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as mediated by medication adherence, based on the mediation analyses
method as described by Baron and Kenny (1986). Mediation effects
were tested with the use of a macro provided by Preacher and Hayes
(2008). The X-Y relationship is mediated by M if: (1) there is a sig-
nificant association between X and Y, (2) there is a significant asso-
ciation between X and M, (3) there is a significant association between
M and Y, and (4) the effect of X on Y after controlling for M is zero. If X
is still significant after controlling for M, then the results support partial
mediation. Covariates (diabetic status, BMI, waist circumference, and
significant demographic variables) will be included in the model in
addition to X, M, and Y (producing unadjusted and adjusted effects sizes
for comparison), All analyses were conducted using SPSS version 24
(IBM Corp., 2015). Significance criterion was set at a < 0.05.

3. Results

The present study sample features a diverse demographic sample of
Black women in terms of ethnicity, income, education, and household
composition. The mean age of the sample was about 48 years old. About
67% of the participants were ethnically African American, 19% were
ethnically Caribbean, 8% were ethnically Cape Verdean, and 6% eth-
nically Native American (Table 1).

The average systolic/diastolic BP of the sample was 126/
78 + 18.7/9.6 mm/Hg (within the “elevated blood pressure” range of
US national guidelines) (Whelton et al., 2017). The average BMI of the
study sample was 36.4 = 7.5kg/m? (CDC classification for “obese” is
>30kg/m?), and the average waist circumference was
106.8 = 15.9 cm (CDC classification for “high risk” is > 88 cm) (CDC,
2015). Sixty five percent (65%) of the sample achieved blood pressure
control (Table 1), which is higher than the national average (about
54%) (Merai et al., 2016). Only 16% of participants were adherent to
pharmacological treatment. Forty one percent (41%) of participants
were adherent to non-pharmacological treatment.

Higher age was inversely associated with life stress (p < .001). Life
stress scores were significantly different by household composition
groups (p = .004). Participants who lived with only children (i.e. single
mothers) reported significantly higher life stress scores compared to all
other subgroups (with “other adults”, p < .001; with “both adults and
children”, p < .001; “alone”, p = .011). Stress levels did not differ by
any other demographic characteristic.

Stress was associated with higher systolic BP (p = .029). Stress
scores were significantly higher among participants who did not have
BP control than participants who had BP control (p = .043). No asso-
ciation was reported between BMI, waist circumference, and stress.

Age was significantly associated with systolic and diastolic BP (both
p < .001). There were group differences in education on systolic BP,
and participants with “less than high school” education had sig-
nificantly higher systolic BP (p = .026). There were group differences
in household composition on systolic BP. Participants who lived with
other adults and who lived alone had higher systolic BP compared to
those who lived with children only and with both adults and children
(p = .002).

3.1. Adherence outcomes

No differences in stress scores were observed between participants
who were pharmacologically adherent or non-adherent. However,
stress scores were higher among participants who did not adhere to
non-pharmacological recommendations compared to participants who
were adherent (p = .042). (Table 2).

Participants who were non-pharmacologically adherent had lower
SBP compared to participants who were non-adherence (p < .001),
and there were more participants who were achieved BP control who
were non-pharmacologically adherent.
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3.2. Mediation analyses

Mediation analysis was not performed for pharmacological ad-
herence as pharmacological adherence was not associated with stress,
which is a criterion for mediation. Fig. 2 displays the mediation model
of non-pharmacological adherence as a mediator of the relationship
between stress and poor BP control. The criteria for mediation was met,
with stress (X) reported to be negatively associated with non-pharma-
cological adherence (M) (a-path) (r = —0.31, p = .031) and BP control
(Y) (c-path) (r = —0.29, p = .041). Non-pharmacological adherence
was negatively associated with BP control (b-path) (r= —0.31,
p = .045). The total effect (c’-path) of life stress on BP control was
significant (r = —0.28, p = .044). Hence, non-pharmacological ad-
herence partially mediated the relationship between stress and BP
control.

4. Discussion

Using a cross-sectional sample obtained from the baseline results of
the SisterTalk II study, this paper examines the relationship between
stress, treatment adherence and BP control. Overall, our results gen-
erally supported the hypothesis that stress is associated with adherence
and BP control. To our knowledge, no other studies have reported that
non-pharmacological adherence mediates the relationship between
stress and BP control.

Higher stress was found to be associated with higher systolic BP. In
addition, higher stress was also reported among participants who did
not achieve BP control. These findings are congruent with what has
been reported in other studies with larger samples sizes (Bosworth
et al., 2008; Hicken et al., 2014; Strogatz et al., 1997). Stress (especially
long-term stress) is hypothesized to lead to changes in vascular struc-
ture and permanent increases in BP due to repeated activations in the
sympathetic nervous system (Zimmerman and Frohlich, 1990).

Current literature has yet to conclusively define the causes of stress
among hypertensive Black women. Some factors may include findings
that hypertensive Black Americans perceive their health condition as
more serious than Whites (Bosworth et al., 2006), which may increase
their stress levels. In addition, a recent systematic review concluded
that the experience of racial discrimination, which is posited to serve as
a potent psychosocial stressor, is frequently associated with hyperten-
sive status among Black adults (Dolezsar et al., 2014). However, more
evidence is needed to conclusively address the relationship between
stress and BP (Frommer et al., 1986; Mann, 2012). While the present
paper did not assess perceived severity and discrimination, these po-
tential constructs are relevant to a topic that is lacking research and
future studies should examine these constructs.

Higher stress was reported among participants who were non-
pharmacologically non-adherent. To the authors' knowledge, no studies
have examined the relationship between stress and non-pharmacolo-
gical adherence among Black hypertensive women. While the literature
has established that the ability to manage stress is associated with
health behaviors (e.g. consumption of a healthy diet and regular ex-
ercise) (Ogden, 2012), more research should be done to specifically
examine how stress influences adherence among hypertensive Black
women. Stress has been found to lead to the adoption of unhealthy
behaviors as a coping mechanism, including the adoption of poor
dietary practices, such as consuming fatty, sugary and calorie-dense
foods as a form of short-term relief for stress (Park and Iacocca, 2014).
Our study's results also support findings in the literature examining
stress and physical activity. A literature review reported that stress
impairs one's ability to engage in physical activity, though the exact
mechanisms underlying this relationship remain largely unknown
(Stults-Kolehmainen and Sinha, 2014).

While the relationship between stress and adherence among Black
Americans is poorly understood, future studies should examine factors
such as the patient-provider relationships, which may influence stress
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Table 1
Demographics, clinical variables and statistical analyses with stress (Northeastern US, 2004-2006).
All (n = 571)  Stress score Systolic BP Diastolic BP
Mean = SD  Mean + SD Coefficient (SE)' p Mean * SD Coefficient (SE)! p Mean + SD  Coefficient (SE)' p
n (%)
Age 47.6 * 11.7 —0.701 (0.177) < .001* 0.602 (0.062) < .001* 0.123 (0.034) < .001*
18 to 29 years 42 (7) 6.4 + 2.4 1149 = 115 72.7 = 9.0
30 to 39 years 112 (20) 6.7 + 2.4 119.1 = 16.0 76.8 = 10.7
40 to 49 years 146 (26) 6.8 =+ 2.7 125.3 = 15.8 79.3 = 85
50 to 59 years 187 (33) 58 = 29 128.1 = 17.2 78.7 £ 9.2
Above 60 years 84 (14) 53 + 27 140.2 = 23.5 79.4 = 9.8
All (n = 571) Stress score Systolic BP Diastolic BP
Mean + SD  F-statistic’ p Mean * SD F-statistic® p Mean *+ SD F-statistic> p
Household income 0.935 479 1.978 .080 0.923 466
< 10K 106 (20) 6.6 + 3.1 126.9 = 19.8 78.2 = 8.1
10-20K 78 (15) 6.1 = 2.6 126.2 = 17.5 78.1 = 9.9
21-30K 108 (20) 6.4 = 2.7 129.5 = 21.7 79.3 + 10.2
31-40K 81 (15) 6.3 £ 2.7 124.8 = 17.1 76.9 = 9.3
41-70K 103 (19) 6.1 = 2.3 122.7 = 17.2 77.1 = 10.0
> 70K 54 (11) 5.7 = 2.6 122.1 = 159 76.9 = 9.4
Education 0.983 .448 3.110 .026* 2.089 .101
Less than high school 74 (13) 6.2 = 2.3 130.3 = 22.4 79.3 = 10.4
High school graduate/GED 160 (28) 59 £ 29 127.4 = 19.6 779 = 9.3
Some college 181 (32) 6.5 = 25 126.7 = 17.9 78.9 + 9.3
College and above 150 (27) 6.1 = 2.4 122.8 = 16.4 76.6 = 9.7
Ethnicity 1.128 .342 0.287 .835 0.078 972
African 380 (67) 6.1 = 2.7 126.4 = 19.1 78.1 = 10.1
Caribbean 108 (19) 6.4 + 2.3 125.7 = 17.9 78.4 = 8.8
Cape Verdean 44 (8) 6.3 = 2.3 126.2 = 16.8 77.7 £ 7.6
Native American 33 (6) 6.8 = 2.8 129.2 = 20.8 785 £ 7.7
Household composition/lives with 2.363 .004* 4.859 .002* 1.971 117
Children only 127 (22) 7.1 = 2.7 124.6 = 16.7 77.7 = 8.9
Other adults 129 (23) 5.6 = 2.7 130.4 = 20.03 79.7 = 10.7
Both adults and children 190 (33) 6.2 + 2.6 123.2 = 16.6 77.1 £ 9.3
Alone 125 (22) 57 + 2.7 128.7 = 21.3 78.4 = 9.3
All (n = 571) Stress
All (n = 571)  Stress score Systolic BP Diastolic BP
Mean + SD Coefficient (SE)'® p Mean *+ SD Coefficient (SE)"* p Mean + SD  Coefficient (SE)'° p
Systolic BP 126.4 = 18.7 NA 0.630 (0.288) .029* NA NA NA NA NA NA
Diastolic BP 78.1 = 9.6 NA 0.138 (0.148) .058 NA NA NA NA NA NA
BMI 364 = 7.5 NA 0.019 (0.015) .201 NA 0.178 (0.104) .089 0.148 (0.053) .005*
Normal 12 (2) 6.5 = 3.1 119.1 = 18.9 73.5 = 9.2
Overweight 101 (18) 59 = 24 124.3 = 20.2 76.7 = 10.9
Obese 163 (29) 6.1 + 2.8 126.2 = 17.5 77.7 = 8.7
Morbidly obese 283 (51) 6.3 = 2.8 127.4 + 18.9 78.9 = 9.6
Waist circumference  106.8 + 159 NA 0.004 (0.007) 451 NA 0.096 (0.048) .046* 0.072 (0.025) .005*
< 88cm 48 (8) 6.2 + 2.9 119.8 = 17.8 743 = 11.4
=88 cm 512 (92) 6.1 = 2.8 126.7 = 18.1 78.5 = 9.3
All (n = 571) Stress score Systolic BP Diastolic BP
Mean * SD t-statistic>’ P Mean *+ SD t-statistic>* P Mean *+ SD t-statistic”® P
Diabetic status 0.684 .409 3.177 .075 0.827 .363
Yes 103 (18) 6.0 + 2.9 129.3 + 19.9 77.3 = 9.1
No 466 (82) 6.2 = 2.7 125.7 + 18.4 78.3 = 9.7
BP control 3.767 .043* NA NA NA NA NA NA
Yes 370 (65) 59 = 28
No 201 (35) 6.3 £ 2.7
Note.
! Simple Linear Regression.
2 One-way ANOVA/t-test.
3 Adjusted for age and household composition.
4 Adjusted for age, education and household composition.
5

Adjusted for age only.
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Table 2

Adherence outcome and statistical analyses with stress (adjusted) (Northeastern US, 2004-2006).

BP control

Diastolic BP

Systolic BP

Stress score

AllM

x*/p

t-statistic’ p Yes No

SD

Mean =+

t-statistic’

Mean * SD

t-statistic’ P

SD

Mean =+

n (%)

.101/.750

.084

3.009

617

0.250

.532

0.822

Pharmacological adherence

20 (15)

24 (17)

82.8 = 9.9
80.1

131.7 = 15.3
133.3 = 20.2

6.6 = 2.7

6.9

44 (16)

Adherent

112 (85)

121 (83)

+ 9.5

+ 2.6

233 (84)

Non-adherent
Non-pharmacological adherence

25.03/ < .001*

126

1.805

< .001*

5.115

.042*

2.551

86 (41)

176 (44)
220 (56)

78.2 = 9.8
78.1

126.0 = 19.0

6.0 £ 2.5
7.0

232 (41)
335 (59)

Adherent

115 (59)

9.8

+

127.0 = 18.4

2.6

+

Non-adherent

Note. Data expressed as [M + SD] or [n (%)].

Bolded texts denote which statistical test was used.

1 Between-subjects t-test.

A Total participants on hypertensive medication prescription was n = 277; total participants prescribed a non-pharmacological regimen by clinicians was n = 567.
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-.29* (-.28)*

Fig. 2. Mediation model for stress (X), non-pharmacological adherence (M),
and BP control (Y), adjusted. (Northeastern US, 2005-2006).

and adherence-related health outcomes. Black patients have an in-
creased likelihood of experiencing negative outcomes when receiving
clinical care from race-discordant (e.g. White) physicians (Martin and
Cooper, 2013), with lower levels of trust in physicians being suggested
to be one such negative outcome (Schoenthaler et al., 2014). Physician
mistrust has been associated with racism-related stress (Harrell, 2000).
These findings are important, as physician trust has also been shown to
be a predictor of adherence to treatment recommendations (Cooper
et al., 2003). Future studies should seek to further elucidate the re-
lationship between trust, stress, and adherence.

No differences in stress levels were found between pharmacologi-
cally adherent and non-adherent groups. The relationship between
stress and hypertensive medication adherence has not been thoroughly
examined in the literature, though a recent study documented that
stress (together with depression) accounted for significant variance in
the association between perceived discrimination and medication ad-
herence among hypertensive Black patients (Forsyth et al., 2014). No
studies have directly examined the relationship between stress and
pharmacological adherence among the hypertensive population,
though qualitative research has reported that Black hypertensive pa-
tients mention stress as an impediment to medication adherence (Lewis
et al., 2010). Hence, further research should attempt to explore this
relationship, and in particular explore how different types of stressors
(e.g. discrimination, SES, chronic vs. acute stressors, etc.) affect ad-
herence.

Results of the present study should be interpreted with considera-
tion for several limitations. Firstly, adherence measures were adapted
for the current study and did not include previously validated measures
such as the Morisky scale (Morisky et al., 1986) or objective indicators
such as pill counts or pharmacy refill data. In using the 2017 ACC/AHA
revised guidelines for hypertension, this study includes participants
who may not have otherwise been prescribed pharmacological guide-
lines during the time of data collection, and hence there is a need to
obtain new data. Additionally, the study did not distinguish the types of
physician advice for non-pharmacological adherence such as diet or
physical activity, and did not identify intentional or unintentional ad-
herence related to medical therapies. The single-item measure used to
assess stress did not separate out types of stress such as occupational
stress, financial stress, socioeconomic or racial discrimination stressors
that are known to differentially affect BP (Spruill et al., 2009), and also
has yet to be validated. Future studies may also consider obtaining
biological indicators of stress (e.g. salivary cortisol) to enhance the
validity of stress measurement, although such approaches should con-
sider, as we did, how medical mistrust may present as a barrier to
participation. Furthermore, longitudinal studies directly examining the
relationship between stress, adherence and blood pressure control
across different geographical regions in the United States (e.g. ex-
tending beyond the Northeast to the South, Midwest, and West) are
needed to enhance the reliability and generalizability of evidence.

The present study contributes significantly to the literature by filling
gaps in research and documenting a relationship between stress, ad-
herence and BP in an ethnically and socioeconomically diverse sample
of Black American women. In addition, considering the comorbidity of
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hypertension and obesity (and that Black women have the highest
prevalence of obesity compared to other racial groups), improving non-
pharmacological adherence would be key to improving this health
disparity (Nguyen et al., 2008; Ogden et al., 2014). In summary, find-
ings indicate that women with higher systolic BP, with poor BP control
and who were non-pharmacologically non-adherent reported higher
stress. Non-pharmacological adherence mediated the relationship be-
tween stress and BP control, suggesting that following a healthy diet
and active life style are important health behaviors in the management
of hypertension, especially among Black women who experience higher
stress.
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