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Overview
Provide a brief overview of the proposal including the nature of the problem to be addressed, scientific
relevance, objectives/aims, research question/hypotheses, and methods/analytical plan (<250 words):

Among adults with hypertension, uncontrolled blood pressure (BP) is associated with increased risk of
cardiovascular disease (CVD). Longer periods of exposure to high BP increases CVD risk. BP control rates
are available from a variety of sources including the US National Health and Nutrition Examination Survey.
However, these estimates only reflect BP control at one time point and do not provide information on the
consistency of BP control over time. Assessing the percentage of people who maintain controlled BP over
time is important since longer periods of BP control may reduce the risk for CVD. Therefore, the purpose
of this manuscript is to determine: 1) the percentage of participants in the Jackson Heart Study (JHS) with
persistent BP control over 3 assessments spanning 8 years, and 2) factors associated with persistent BP
control. Persistent BP control will be defined as having systolic BP (SBP) < 140 mm Hg and diastolic BP
(DBP) < 90 mm Hg at all three JHS visits among adults taking antihypertensive medication at baseline. We
will restrict the analysis to participants who have complete data on BP and antihypertensive medication
use at all three JHS exams. We will use Poisson regression to calculate the association between
socioeconomic status, medication adherence, access to healthcare, health behavior/lifestyle factors, and
psychosocial factors with persistent BP control in order to identify opportunities to improve rates of
hypertension control for African Americans.

Background/Rationale
Please include discussion on relevance of African Americans to the proposed topic (<1000 words).

High blood pressure (BP), defined as systolic BP (SBP) = 140 mm Hg or diastolic BP (DBP) = 90 mm Hg, is an
established risk factor for cardiovascular disease (CVD) including stroke and coronary heart disease
(CHD).*® Cumulative exposure to high BP is a stronger risk factor for CVD than BP measurements obtained
at a single time point.* Antihypertensive medication has been shown in randomized trials to lower BP,
increase the proportion of the population with controlled BP (SBP < 140 mm Hg and DBP < 90 mm Hg), and
reduce the risk for CVD.* Among individuals taking antihypertensive medication, those with controlled BP
have a lower rate of CVD outcomes compared to their counterparts with uncontrolled BP.>

The proportion of US adults taking antihypertensive medication with controlled BP has increased from 45%
in 1988-1991 to 70% in 2011-2012.57 However, disparities in BP control still remain between African
Americans and whites in the US. Data from the 2011-2012 National Health and Nutrition Examination
Survey indicate that 72.1% of non-Hispanic whites and 64.7% of non-Hispanic blacks taking
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antihypertensive medication had controlled BP. In addition to racial disparities in the proportion of US
adults with controlled BP, African Americans experience higher death rates from hypertension-related
events compared with whites.81% Also, while current estimates of BP control are available from sources
such as the National Health and Nutrition Examination Survey, these estimates are cross-sectional and only
reflect BP control at one time point rather than assessing the percentage of individuals who maintain BP
control over a longer time period. Assessing the percentage of people who maintain BP control over time
is important since maintaining BP control over time may reduce the risk for CVD associated with high BP.
Therefore, the purpose of this manuscript is to determine the percentage of participants in the JHS with
persistent BP control over 8 years and to identify factors associated with persistent BP control. This study
may identify modifiable factors that can improve rates of hypertension control and reduce the risk for CVD
outcomes among African Americans.

Research Hypothesis

Aim 1. To determine the percentage of JHS participants with persistent BP control. Persistent BP control
will be defined as having systolic BP <140 mm Hg and diastolic BP < 90 mm Hg at all three JHS visits among
participants taking antihypertensive medication at baseline.

Hypotheses 1 (H1): Less than one third of JHS participants taking antihypertensive medication at baseline
will have persistent BP control. Among JHS participants with controlled BP at baseline, less than 50% will
have persistent BP control.

Aim 2. To determine factors associated with persistent BP control among JHS participants taking
antihypertensive medication. Factors that will be investigated include the following domains:
socioeconomic status (i.e., income, education), antihypertensive medication (i.e., number of classes being
taken), access to health care (i.e., having health insurance, usual source of care, patient reported health
care trust), health behavior/lifestyle factors (i.e., cigarette smoking, physical activity, self-reported
antihypertensive medication adherence), and psychosocial factors (i.e., stress, discrimination, depressive
symptoms).

H2: Higher levels of socioeconomic status, adherence to antihypertensive medication, health insurance,
physical activity, and diet will be associated with a higher likelihood of having persistent BP control.
Cigarette smoking, stress, discrimination, and depressive symptoms will be associated with a higher
likelihood of not having persistent BP control.

Inclusions/Exclusions

JHS participants will be included if they are taking antihypertensive medication at baseline and have
complete data on BP and antihypertensive medication use at all three JHS exams. Antihypertensive
medication use will be defined by self-report and having one or more classes of antihypertensive
medication identified during the pill bottle review.

Statistical Analysis Plan and Methods
Include power calculations, if necessary.

Variables
Demographic factors
Age will be continuous.
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Sex (male/female)

Socioeconomic status
Annual family income will be categorized as low, lower middle, upper middle, or high based on a
continuous measure of annual family income and adjusting for household size.

Education will be categorized by less than a high school education or high school education and above.
High school education and above is defined as having > 12 years of education.

Marital status (married vs. unmarried)

Employment status is available at the annual follow-up (AFU) assessment and will be defined as employed
at least part-time vs. unemployed.

Antihypertensive medication
Antihypertensive medication use will be assessed by self-report and the pill bottle review.

Number of antihypertensive medication classes will be assessed using the pill bottle review.

Access to health care

Health insurance is available at the AFU assessment and will be assessed using the following question: “Are
you currently covered by one or more health insurance programs that pays most or all of your health care
expenses?”

Health insurance type will be defined as public if participants are insured through the VA or
Medicare/Medicaid and defined as private if participants respond affirmative to “private insurance” only.

Usual source of care will be assessed using the following question: “Is there a particular place that you
usually go to when you are sick or need advice about your health?”

Patient reported access to high quality health care is available at the AFU assessment and will be assessed
using the following question: “[does your provider] offer you high-quality medical care.” Possible
responses include “completely, mostly, somewhat, a little, not at all, don’t know, and refused,” and access
to high quality healthcare will be defined as a response of “completely.”

Patient reported health care trust will be assessed using the following questions: “Thinking about the place
you usually go for help with your medical problems, in general, how much do you trust them to take good
care you? do you trust them very much, somewhat, not very much, or not at all?” with health care trust
defined as a response of “trust them very much.”

Annual doctor visit is available at the AFU assessment and will be assessed using the following question:
“In the past year, have you seen a doctor or health professional for routine physical exam or general
check-up?

Health behavior/lifestyle factors
Cigarette smoking is available at the AFU assessment and will be defined as having smoked at least 400
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cigarettes in one’s lifetime and self-report of currently smoking.

Alcohol consumption will be defined as: “none” being 0 alcoholic beverages per week, “moderate”
consumption being 1-14 and 1-7 alcoholic beverages per week for men and women respectively, and
“heavy” consumption being >14 and >7 alcoholic beverages per week for men and women respectively.

Physical activity will be defined as ideal if participants met the following criteria: (1) > 150 minutes of
moderate physical activity; or (2) > 75 minutes of vigorous physical activity; or (3) = 150 minutes of
combined moderate and vigorous physical activity.

Diet will be defined as ideal if participants meet 4-5 of the following components (based on 2000-kcal
diet): Fruits and vegetables: > 4.5 cups/day; Fish: > 3.5 ounces, twice per week; Sodium: < 1500 mg/day;
Sugary beverages: < 450 kcal/wk; Whole grains: > 3 servings/day. Because of the low prevalence of JHS
participants with ideal diet, we will combine the ideal and intermediate groups.

Antihypertensive medication adherence is available at the AFU assessment and will be assessed using the
following question “Did you take [antihypertensive] medication in the past 24 hours?”

Psychosocial factors

Stress is available at the AFU assessment and will be assessed using the following question: “How much
stress have you experienced over the past year?” Respondents answer on a 6-point Likert scale with the
following options: “None”, “Very little”, “Mild stress”, “Moderate stress”, “A lot of stress”, or “Extreme
stress”. The percentage of AFU assessments in which participants reported “a lot” or “extreme” stress will
be calculated and three categories of chronic stress exposure will be defined: (1) None (0% of AFU
assessments with high stress ratings); (2) Low (1-33.3% of AFU assessments with high stress ratings); and
(3) High (>33.3% of AFU assessments with high stress ratings).

Depressive symptoms are available at the AFU assessment and will be assessed using the following
guestions: “How often have you felt sad or depressed over the past year?” Participants choose between
almost never, seldom, sometimes, often, very often, or constantly. Responses of “very often” or
“constantly” will be categorized as a high level of depressive symptoms.

Perceived Discrimination will be assessed using an every-day discrimination scale. Participants were asked
questions such as, “How often on a day-to-day basis do you have the following experiences? You are
treated with less courtesy. You are treated with less respect. You receive poorer service than others at
restaurants.” A total of 9 items were asked, and responses ranged from 1 (“never”) to 7 (“several times a
day”). The mean of the 9 responses will be used as the score for frequency of everyday discrimination.
Higher scores indicate greater perceived discrimination.

Anger was assessed using two 8-item subscales of the Spielberger Anger Expression Inventory: anger-in,
the tendency to suppress angry feelings, and anger-out, the tendency to express angry feelings verbally or
physically. Scores range from 8 to 32 on each subscale, with higher scores indicating greater anger.

Outcome
Persistent BP control will be defined as a SBP < 140 mm Hg and DBP < 90 mm Hg at all three JHS exam
visits. If a participant has SBP > 140 mm Hg or DBP > 90 mm Hg at any exam visit, they will be categorized
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as not having persistent BP control.

Statistical analysis

Among participants who were taking antihypertensive medication at baseline, baseline characteristics (i.e.,
the variables listed above) will be calculated for participants with and without controlled BP (SBP/DBP <
140/90 mm Hg or SBP/DBP > 140/90 mm Hg) and by persistent BP control status, separately. The
percentage of participants with persistent BP control across all three exams will be calculated among the
entire sample taking antihypertensive medication and among participants with controlled BP at baseline.
The percentage of participants with controlled BP at each visit (i.e., Visits 1, 2, and 3, separately) will also
be calculated. We will also repeat the above analyses using the 2017 American College of Cardiology and
American Heart Association BP guideline definition of BP control, SBP < 130 mm Hg and DBP < 80 mm Hg.

We will determine the association between study variables, listed in the “variables” section above, with
persistent BP control. Risk ratios will be calculated using generalized linear regression models with a
Poisson distribution, a log link, and a robust variance estimator. Changes in study variables between Visit
1 and Visit 3 may influence the association between covariates and persistent BP control. Therefore, we
will add dummy variables to the model to account for changes over time. For categorical variables, we will
code change over time using indicator terms to represent an improvement and a worsening, each versus
no change. For continuous variables, we will include a dummy variable for the change over time by
subtracting the value from Visit 3 from the value at Visit 1. Also, for variables available at annual follow-up
visits, we will calculate the percentage of visits where the answer is in the worst category, and include this
in the model rather than baseline values. For example, in the case of depressive symptoms, the number of
times at AFU assessments a participant has a response of either “very often” or “constantly” to the
question, “how often have you felt sad or depressed over the past year?” will be divided by the number of
available AFU assessments to calculate the percentage of visits where the participant was in the worst
category. We calculate risk ratios with adjustment for 1) age and sex only and 2) age, sex, and all variables
listed in the “variables” section. In a secondary analysis, we will calculate the percentage of participants
with controlled BP at 0, 1, 2 and 3 visits. Also, multinomial logistic regression will be used to examine the
association of study variables with number of visits with BP control (1, 2, and 3 versus participants who
never had BP control) in order to assess the robustness of the original analytical approach.
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