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4. Rationale:

Hypertension prevalence increases with age and affects 63% of US adults aged 60 and
older, among whom 49% have their blood pressure controlled (<140/90 mmHg).!

Hypertension treatment among older adults is a topic of much debate and professional
societies in the US have published conflicting guideline recommendations in recent years. Prior
to 2014, INC7 was the prevailing guideline which recommended treatment to <130/80 mmHg
for those with diabetes or chronic kidney disease and to <140/90 for all other patients.? In 2014,
panel members of the JINC8 committee recommended treatment to <150/90 mmHg for adults
aged 60 years or older without diabetes or chronic kidney disease and to <140/90 for other
patients,® though not all members of the panel agreed with the decision to increase the systolic
blood pressure target to 150 mmHg for adults 60 and older without diabetes or chronic kidney
disease.* Subsequently, in 2015, results published from the Systolic Blood Pressure Intervention
Trial (SPRINT) which compared treating systolic blood pressure to <120 mmHg versus <140
mmHg, provided evidence to support a lower systolic blood pressure treatment goal, including
among adults ages 75 and older.®

More recently, the American College of Cardiology, American Heart Association and 9
other professional societies recommended a goal of <130/80 mmHg for people all ages on
antihypertensive treatment;® the American College of Physicians and American Academy of
Family Physicians meanwhile continue to endorse a treatment goal of <150/90 mmHg among
adults aged 60 and older and have published their own clinical practice guideline.” Concerns
about lower treatment to lower thresholds include the possibility of increased risk of
hypotension, syncope, electrolyte abnormalities, or acute kidney injury.’

While there have been multiple trials of blood pressure treatment among older adults, few
studies have examined blood pressure levels among community-based samples. Understanding
more about which patients with hypertension are treated to what blood pressure levels can inform
efforts to improve blood pressure control among the population and target interventions for
subgroups who may benefit from additional blood pressure-lowering. ARIC Visit 5 was
conducted from 2011-2013, when JNC7 was the prevailing guideline. ARIC Visit 6 was
conducted from 2016-2017, following publication of the JNC8 panel member reports and the
SPRINT trial.># We will conduct cross-sectional analyses at each Visits 5 and 6 to assess the
proportion of older adults with hypertension in the ARIC cohort who meet different blood
pressure thresholds and characteristics (sociodemographic, lifestyle, clinical) associated with
more intensive blood pressure control. To leverage the strength of the longitudinal data in ARIC,
we will also examine change in blood pressure from Visit 5 to Visit 6 and characteristics
associated with identified blood pressure trajectories.

5. Main Hypothesis/Study Questions:

Aim 1: Among older adults with hypertension at ARIC Visit 5, to assess the proportion with
systolic blood pressures <130 mmHg, 130-<140 mmHg, 140-<150 mmHg, or >150 mmHg
overall and by sociodemographic (age, sex, race-center, education, income), lifestyle and clinical
factors, and to assess the factors associated with systolic blood pressure <130 mmHg at Visit 5.
Hypothesis: Men, those with higher socioeconomic status, and higher physical and cognitive
functioning will be more likely to have systolic blood pressure <130 mmHg. It is unclear
whether comorbidities will be associated with lower or higher systolic blood pressure.



Aim 2: Among older adults with hypertension at ARIC Visit 6, to assess the proportion with
systolic blood pressures <130 mmHg, 130-<140 mmHg, 140-<150 mmHg, or >150 mmHg
overall and by sociodemographic, lifestyle and clinical factors, and to assess the factors
associated with systolic blood pressure <130 mmHg at Visit 6.
Hypothesis: A lower proportion of participants will have systolic blood pressure <130
mmHg at Visit 6, though associations will be generally consistent with those at Visit 5.

Aim 3: Among older adults with hypertension at ARIC Visit 5, to characterize the change in
systolic blood pressure levels from Visit 5 to Visit 6 and sociodemographic, lifestyle and clinical
factors associated with systolic blood pressure trajectories.
Hypothesis: Stable or increasing blood pressure trajectories will be more common than
decreasing blood pressure trajectories. Clinical comorbidities and poorer physical and
cognitive functioning will be associated with increasing blood pressure trajectories.

6. Design and analysis (study design, inclusion/exclusion, outcome and other variables of
interest with specific reference to the time of their collection, summary of data analysis,
and any anticipated methodologic limitations or challenges if present).

The study population for this proposal will include black and white participants at ARIC Visit 5.
Hypertension will be defined based on previous diagnosis of hypertension, current use of
antihypertensive medication, or blood pressure at or above 140/90 mmHg during the study
examination. Prior to conducting our analyses, we will compare the sample of participants
identified with this definition to those identified using a definition of blood pressure at or above
140/90 during the study examination or current use of antihypertensive medication to better
understand our study population.

Aim 1 is a cross-sectional analysis at Visit 5. We will examine the proportion of participants
with systolic blood pressure values <130 mmHg, 130-<140 mmHg, 140-<150 mmHg, or >150
mmHg overall and by sociodemographic, lifestyle and clinical factors measured at Visit 5.
Sociodemographic characteristics of interest include: age, sex, race-center, education, and
household income. Lifestyle factors include: smoking status, alcohol use, and physical activity.
Clinical characteristics include: duration of hypertension, antihypertensive medication use and
class of medications, body mass index, diabetes, reduced kidney function (creatinine-based

estimated glomerular filtration rate (eGFR) <60 mL/min/1.73 m?), prevalent cardiovascular
disease (composite and separately, coronary heart disease, stroke, heart failure), physical
function (assessed using the Short Physical Performance Battery), cognitive function (assessed
using the Mini Mental State Examination) and depressive symptoms (assessed using the Center
for Epidemiological Studies-Depression scale).

We will then examine unadjusted and adjusted associations between meeting currently-
recommended systolic blood pressure targets (ie, <130 mmHg). We will use Poisson regression
with robust variance to calculate prevalence ratios. Model 1 will be the unadjusted model. Model
2 will include age, sex, and race-center. In sensitivity analyses, we will examine unadjusted and
adjusted associations between meeting less intensive systolic blood pressure targets (ie, <140
mmHg and <150 mmHg).



Aim 2 will be a similar analysis to Aim 1 using systolic blood pressure values and covariates for
sociodemographic, lifestyle and clinical factors measured at Visit 6. We will use the results of
this analysis to explore whether associations are consistent across visits.

For Aim 3, we will categorize adults with hypertension into systolic blood pressure trajectory
categories as follows:

Systolic blood pressure at Visit 6
<130 130-<140 140-<150 >150

Systolic | <130
blood 130-<140
pressure | 140-<150
at Visit5 | >150

Trajectories will be further categorized based on the data (for example, stable, increasing,
decreasing). We will then examine unadjusted and adjusted associations of sociodemographic,
lifestyle and clinical factors measured at Visit 5 with trajectory categories. One methodologic
challenge in this Aim is potential selection bias, ie, participants who are not observed at Visit 6.
We will examine whether loss to follow up is differential by blood pressure level at baseline
(Visit 5) and if so, consider methods to address selection bias such as inverse probability
weighting. We may also observe decreases in systolic blood pressure due to illness. We will
examine this possibility and consider, if appropriate, methods to account for underlying illness
such as stratifying by disease status. As a sensitivity analysis, we will also consider categorizing
participants based on the extent of change in systolic blood pressure between Visits 5 and 6.

This project has several limitations. First, blood pressure levels among ARIC participants may
reflect treatment practices in local health care systems and may not be representative of blood
pressure levels among white and black older adults nationally. Second, we are also not fully able
to account for medication adherence by the participants or all lifestyle factors which may affect
blood pressure. Third, selection bias is a potential concern at both Visits 5 and 6 and participants
who remain in the study may be healthier than those who we do not observe. Fourth, blood
pressure is reported back to participants at each study visit, so the probability of incident
hypertension between Visits 5 and 6 may be influenced by reporting information to participants
at Visit 5; further because cases of incident hypertension may be more likely to be diagnosed
among ARIC participants than the general population of older adults, blood pressure may be
better managed. This project also has a number of strengths. The cohort includes a large number
of community-dwelling white and black adults over age 65. Blood pressure measurements at
each study visit are made using a consistent, standardized protocol which facilitates comparison
over time. Our results will provide actionable information on blood pressure levels among older
adults in contemporary settings prior to the implementation of the most recent guideline from the
American College of Cardiology and American Heart Association.
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