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The 2017 ACC/AHA blood pressure guideline lowered both the cutoff for the diagnosis of
hypertension and the blood pressure target once treatment is initiated to 130/80 mmHg.! Previous
studies have estimated the potential population impact of the new guideline with perfect

adherence,?® but empirical evidence on the guidelines ’actual impact is needed, particularly in

light of recent evidence that national rates of hypertension control decreased between 2013 and
2018.4

The same diagnosis and treatment thresholds are recommended for older adults (age >75 years)
as younger adults in the 2017 guideline! and, on average, older individuals may derive the
greatest absolute benefit of blood pressure lowering.> However, achieving these targets in
clinical practice may be challenging due to the higher risk of adverse events in this population
compared with younger adults.® ARIC study exams 6 (2016-2017) and 7 (2018-2019), which
predate and postdate the November 2017 blood pressure guideline, respectively, may provide
some of the earliest empirical data on the impact of the guideline in community-dwelling older
adults.
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5.  Main Hypothesis/Study Questions:
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Hypothesis: The 2017 ACC/AHA blood pressure guideline led to a decrease in values of
measured systolic and diastolic blood pressure and an increase in self-reported antihypertensive
therapy in ARIC participants (mean age ~85 years) between exams 6 and 7.

Question 1a: Among the ARIC participants who were reclassified by the 2017 BP guideline to
Stage 1 hypertension (SBP 130-139 or DBP 80-89 mm Hg at exam 6) between exams 6 and 7,
was there a difference in measured systolic and diastolic blood pressure and self-reported use of
antihypertensive therapy, between exams 6 and 7 and relative to control ARIC participants who
were not affected by the guideline (SBP<130 and DBP<80)?

Question 1b: Among the ARIC participants who were reclassified by the 2017 BP guideline to
Stage 2 hypertension or greater (SBP 140+ or DBP 90+ mmHg) between exams 6 and 7 and
therefore were newly recommended to be treated to <130/80 mmHg (instead of <140/90 mmHg),
was there a difference in measured systolic and diastolic blood pressure and self-reported use of
antihypertensive therapy, between exams 6 and 7 and relative to control ARIC participants who
were not affected by the guideline (SBP<130 mmHg and DBP<80 mmHg)?

Question 2: Were the new hypertension cutoffs in the 2017 BP guideline (SBP 130 or DBP 80
mmHg, changed from SBP 140 or DBP 90 mmHg) associated with a difference in measured
systolic and diastolic blood pressure and self-reported use of antihypertensive therapy between
exams 6 and 7, for the marginal ARIC participant who was reclassified (e.g., comparing a
participant just under the cutoff [SBP 129 or DBP 79 mmHg] with one just above the cutoff
[SBP 130 or DBP 80 mmHg])?

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).

Study design: Community-based cohort study of older adults, ARIC exam 6 (2016-2017) and
exam 7 (2018-2019)

Inclusion/exclusion: All participants who completed exams 6 and 7 (n=3,700) and have blood
pressure data for both exams, with or without antihypertensive therapy

Outcomes: In exam 7: Systolic and diastolic blood pressure (primary outcomes), current
antihypertensive medication use (secondary outcome)

Baseline variables: In exam 6: Systolic and diastolic blood pressure, current antihypertensive
medication use

Covariates: Age, sex, race/ethnicity, history of diabetes or hypertension (exams 6 and 7), history
of myocardial infarction or stroke (exams 6 and 7), history of heart failure (exams 6 and 7), BMI
(exam 6), Lipid panel (exam 6 if available, else exam 5), physical activity (exam 6), smoking
status (exam 6)
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Data analysis: If there is significant missing covariate data, multiple imputation will be used to
impute missing data.

First, we will use a difference-in-differences approach to estimate the impact of the 2017 blood
pressure guideline on ARIC participants who experienced a change either in diagnosis of or
treatment threshold for hypertension between exam 6 and exam 7. We will compute the change
in the outcomes of blood pressure and antihypertensive medication use, between exam 6 and
exam 7, relative to the same changes among participants who were not reclassified (i.e., systolic
blood pressure <130 and diastolic blood pressure <80 in exam 6) to account for secular trends
independent of the guidelines. Analyses will be stratified by hypertension stage (stage 1 and
stage 2 hypertension) and by hypertension treatment status for the primary outcome (measured
blood pressure). We will test for differences by sex, race/ethnicity, and hypertension subtype
(isolated systolic hypertension, isolated diastolic hypertension, or systolic diastolic hypertension)
and report stratified estimates if significant differences are found.

Next, we will use a regression discontinuity design to estimate the impact of the 2017 blood
pressure guideline on blood pressure and antihypertensive medication use, between exams 6 and
7 for the marginal ARIC participant reclassified by the newly defined cutoffs of systolic blood
pressure of 130 and diastolic blood pressure of 80 mmHg. We will use systolic and diastolic
blood pressure in exam 6 as running variables and fit separate cubic spline models on each side
of the cutoffs for each outcome in exam 7. We will test the assumption of random assortment
around the discontinuity with the McCrary method (2008). If a discontinuity is visualized for the
historic hypertension cutoffs of systolic blood pressure of 140 and diastolic blood pressure of 90,
we will use those cutoffs in a secondary analysis. Using the estimated marginal effect on blood
pressure, we will calculate the associated prevention of cardiovascular disease and mortality and
years of potential life gained for the marginal participant just above the cutoff if the BP reduction
were to be sustained, and compare this to published estimates of cardiovascular disease
prevention with perfect adherence to the guidelines.

In sensitivity analyses, we will: (1) exclude participants who attended Exam 6 in November or
December of 2017 because of possible bias related to the release of the 2017 BP guideline in
November 2017, and (2) participants who develop CVD between Exams 6 and 7.

Anticipated limitations and challenges: Given that exam 7 was completed within 2 years of
publication of the 2017 guidelines, uptake may not be sufficient to detect a discontinuity at the
new cutoffs; however, low uptake would still be an important result to report in order to motivate
increased attention on guideline-directed management of hypertension.

Given that diet information was not collected after exam 4 in 1995-1999, and weight was
measured in exam 6 but not exam 7, we cannot assess improvement in diet or weight loss as
lifestyle modifications between exam 6 and exam 7.

Participant numbers may not be sufficient to support all planned stratifications in the analysis.

7.a. Will the data be used for non-ARIC analysis or by a for-profit organization in this
manuscript? Yes _ x_No
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