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Medication to Manage Blood Pressure

Sandra L. Jackson,'* Soyoun Park,! Fleetwood Loustalot,2 Angela M. Thompson-Paul,? Yuling Hong,'?

and Matthew D. Ritchey?

BACKGROUND

The 2017 American College of Cardiology / American Heart Association
Guideline for blood pressure (BP) management newly classifies
millions of Americans with elevated BP or stage 1 hypertension for
recommended lifestyle modification alone (without pharmaco-
therapy). This study characterized these adults, including their car-
diovascular disease risk factors, barriers to lifestyle modification, and
healthcare access.

METHODS

This cross-sectional study examined nationally representative National
Health and Nutrition Examination Survey data, 2013-2016, on 10,205
US adults aged =18, among whom 2,081 had elevated BP or stage 1
hypertension and met 2017 ACC/AHA BP Guideline criteria for lifestyle
modification alone.

RESULTS

An estimated 22% of US adults (52 million) would be recommended
for lifestyle modification alone. Among these, 58% were men, 43%
had obesity, 52% had low-quality diet, 95% consumed excess so-
dium, 43% were physically inactive, and 8% consumed excess
alcohol. Many reported attempting lifestyle changes (range: 39%-
60%). Those who reported receiving health professional advice to
lose weight (adjusted prevalence ratio 1.21, 95% confidence interval
1.06-1.38), reduce sodium intake (2.33, 2.00-2.72), or exercise more
(1.60, 1.32-1.95) were significantly more likely to report attempting
changes. However, potential barriers to lifestyle modification

included 28% of adults reporting disability, asthma, or arthritis.
Additionally, 20% had no health insurance and 22% had no health-
care visits in the last year.

CONCLUSIONS

One-fifth of US adults met 2017 ACC/AHA BP Guideline criteria for
lifestyle modification alone, and many reported attempting behavior
change. However, barriers exist such as insurance gaps, limited access
to care, and physical impairment.
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Adults Recommended for Lifestyle Modification

Hypertension is a key modifiable risk factor for cardio-
vascular disease (CVD), the leading cause of death in the
United States." It has been estimated that 3 million CVD
events might be averted over 10 years if blood pressure (BP)
goals were achieved.? Lowering the average population dias-
tolic BP by 5 mm Hg could reduce coronary heart disease by
one-fifth and strokes by one-third.?> Improving the preven-
tion and treatment of hypertension is an important strategy
for reducing cardiovascular morbidity and mortality, and
clinical guidelines support proper classification and man-
agement of high BP.

The 2017 ACC/AHA/AAPA/ABC/ACPM/AGS/APhA/
ASH/ASPC/NMA/PCNA Guideline for the Prevention,
Detection, Evaluation, and Management of High Blood
Pressure in Adults (2017 ACC/AHA BP Guideline)
updated the definitions for BP classification, including
lowering the thresholds for classifying elevated BP and
hypertension, and adjusted recommendations for initi-
ation of lifestyle modification treatment and pharmaco-
therapy.* The 2017 ACC/AHA BP Guideline classified
over 100 million US adults as hypertensive, including
32 million newly classified as such. Among these
individuals, approximately 60 million had uncontrolled
BP and would be recommended lifestyle modification
plus pharmacotherapy. In addition, approximately 50
million Americans with elevated BP (systolic BP 120-
129 mm Hg and diastolic BP <80 mm Hg) or stage 1
hypertension (systolic BP 130-139 mm Hg or diastolic
BP 80-89 mm Hg) and without high CVD risk would be
recommended lifestyle modification without pharmaco-
therapy (lifestyle modification alone).” Recommended
lifestyle modification strategies in the 2017 ACC/AHA
BP Guideline include weight loss among those with over-
weight or obesity; eating a heart-healthy diet (such as
Dietary Approaches to Stop Hypertension, or DASH);
sodium reduction; potassium supplementation (prefer-
ably by dietary modification); increased physical activity
with a structured exercise program; and moderation in
alcohol consumption. Such lifestyle modification could
delay, prevent the need for, or supplement pharmaco-
therapy, and may reduce cardiovascular risk.*

Because nearly 1 in 5 US adults would be recommended
for lifestyle modification alone, substantial clinical and com-
munity resources could be required to fully implement the
associated strategies.”> However, little is known about the
characteristics of these adults, including their CVD risk
factor profile and behaviors, potential barriers to lifestyle
modification, and access to healthcare. Our objective was to
characterize these individuals, and to examine factors asso-
ciated with self-reported lifestyle modification, in order to
inform implementation efforts.

METHODS

This cross-sectional study combined data from 2 cycles
of the National Health and Nutrition Examination Survey
(NHANES), 2013-2016. Analysis was completed in 2020.
NHANES conducts household interviews and physical
examinations among a nationally representative sample of the
civilian US population. We included adults aged >18 years

(n = 11,659). After excluding those who were pregnant (n =
135) or missing variables described below (1 = 1,319), the ana-
lytic sample was 10,205. Of these, 2,081 were classified as being
recommended for lifestyle modification alone for BP manage-
ment based on criteria described in the 2017 ACC/AHA BP
Guideline; our analyses focused on this population.

For the purposes of this study, adults classified as being
recommended for lifestyle modification alone include those
who did not self-report antihypertensive medication use
and either (i) had elevated BP or (ii) had stage 1 hyperten-
sion and did not meet criteria for pharmacotherapy. Among
those with stage 1 hypertension, recommendation for life-
style modification without pharmacotherapy included those
with age <65 years, 10-year atherosclerotic CVD risk score
<10% based on pooled cohort equations (only calculated
for those age 40-79 years),” and without the following
conditions: diabetes (determined by participant self-report,
measured hemoglobin Alc >6.5%, or fasting plasma glucose
>126 mg/dl), chronic kidney disease (estimated glomerular
filtration rate <60 ml/min/1.73 m? or urine albumin-to-
creatinine ratio >30 mg/g), or self-reported history of CVD
(coronary heart disease, acute myocardial infarction, stable
or unstable angina, congestive heart failure, or stroke). BP
was based on the mean of up to 4 BP measurements, taken
for each participant in the Mobile Examination Center using
a standardized protocol.

Health characteristics relevant to the lifestyle modifica-
tion strategies recommended by the 2017 ACC/AHA BP
Guideline include body mass index category [normal/un-
derweight (body mass index <25 kg/m?), overweight (body
mass index 25-29.9 kg/m?), and obese (body mass index
>30 kg/m?)], diet quality (assessed based on the 12-compo-
nent Healthy Eating Index-2010, including fruit, vegetables,
grains and beans, dairy, protein foods, fatty acids, refined
grains, sodium, and empty calories; scores ranged from 0
to 100, and low-quality diet was defined as a score of <50%),
sodium intake (exceeding sodium recommendation defined
as having wusual sodium intake >2,300 mg/day, estimated
by the National Cancer Institute method),” physical ac-
tivity [inactive with <10 minute/week of physical activity,
insufficient activity (>10 minute/week but not meeting
recommendations), or active (meeting recommendations
with >75 minute/week of vigorous or >150 minute/week
moderate activity or an equivalent combination)], and ex-
cess alcohol intake (averaging >2 drinks/day for men or >1
drink/day for women). In addition, mean usual potassium
intake was estimated (mg/day).” Other health characteristics
assessed included current smoking (self-reported smoking
every day or some days, or serum cotinine >10 ng/ml), dia-
betes [diabetes (defined above), prediabetes (fasting glucose
>100 mg/dl but <126 mg/dl, or HbAlc >5.7% but <6.5%),
or neither], depression (9-item Patient Health Questionnaire
depression screener score >10), hypercholesterolemia (self-
reported diagnosis or statin use), self-reported health status
(poor or fair, good, very good, or excellent), self-reported
asthma, self-reported arthritis, and self-reported disa-
bility. Sociodemographic characteristics included sex, age
group, race and Hispanic origin (non-Hispanic white, non-
Hispanic black, non-Hispanic Asian, Hispanic, and other),
and employment status (yes/no).
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Participants’ self-reported attempted behavior changes
were assessed per their response to NHANES questions that
assessed having tried to lose weight or quit smoking “in the
last 12 months,” or “currently” trying to increase exercise or
reduce sodium intake (see Figure 1). Participants were also
asked whether, within the last 12 months, they had received
advice from a doctor or health professional to lose weight,
increase physical activity, or reduce sodium in the diet (see
Table 1 footnote).

Healthcare characteristics included health insurance
status [any (private, Medicare, other public) or none],
number of healthcare visits in the last year, whether the par-
ticipant has a usual source of healthcare, and the summary
indicator of whether the participant has established linkages
to care (i.e., having insurance, at least 1 healthcare visit in the
past year, and a usual source of care).

Demographic, health, and healthcare access characteris-
tics were estimated for the population overall, and stratified
by age. Supplementary tables were stratified by elevated BP
vs. stage 1 hypertension, sex, race/ethnicity, and linkages to
care. Proportions were extrapolated to the US population,
in millions, by multiplying the estimated prevalence by
the average of the 2013-2014 and 2015-2016 2-year pop-
ulation estimates from the U.S. Census Bureau’s American
Community Survey. Multivariable logistic regressions were
performed to examine characteristics associated with be-
havior change attempts (e.g., trying to lose weight, among
those with obesity) for weight loss, smoking cessation, phys-
ical activity, and sodium reduction. Because these outcomes
were not rare, we estimated model-adjusted prevalence

ratios on average marginal predictions. All analyses were
conducted in SAS version 9.4 and SUDAAN version 11
(RTT International), accounting for the complex sampling
design. Survey weights were used to adjust for nonresponse
and differential probability of selection. A P value <0.05 was
considered statistically significant. Estimates with a relative
standard error >30% were suppressed as potentially unre-
liable. The National Center for Health Statistics research
ethics review board approved NHANES, and this study used
publicly available, deidentified data.

RESULTS

Of US adults in 2013-2016, 21.7%, or approximately 52.3
million, would be recommended for lifestyle modification
alone for BP management under the 2017 ACC/AHA BP
Guideline (Table 1). This total includes about 17.1 million
young adults between the ages of 18-34 years, 30.6 mil-
lion adults aged 35-64 years, and 4.6 million adults aged
>65 years. Among those who would be recommended for
lifestyle modification alone, there was a higher proportion
of men (58.3%) than women (41.7%). About 3 quarters of
the population were classified as adults with overweight or
obesity [overweight (31.8%), obesity (42.9%)]; 51.5% had
low-quality diet; 94.6% exceeded the recommended so-
dium intake of 2,300 mg/d; 42.9% were classified as being
physically inactive and 15.3% as having insufficient physical
activity; and 7.7% had excess alcohol intake. Mean usual
potassium intake was 2,931 mg/day for men and 2,366 mg/
day for women. Over 1 quarter (28.2%) reported at least one
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Figure 1. Percent reporting behavior change among US adults who would be recommended for lifestyle modification alone, 2013-2016. The cat-
egory “>1 of these strategies” reflects adults who reported attempting to change at least one of these 4 behaviors, among all adults who would be
recommended for lifestyle modification without pharmacotherapy (n = 2,081). “Trying to lose weight” reflects adults who reported attempting to lose
weight, among those who were obese (n = 869). “Trying to stop smoking” reflects adults reporting attempting to stop smoking, among current smokers
(n = 564); the estimate for the subgroup age > 65 was suppressed due to relative standard error >30%. “Trying to increase exercise” reflects adults re-
porting attempting to increase physical activity, among those who were physically inactive (n = 969).“Trying to reduce sodium” reflects adults reporting
trying to reduce sodium intake, among those who were exceeding the sodium intake recommendation (n = 1,816). Specifically, NHANES questions were:
“During the past 12 months, have you tried to lose weight?; “During the past 12 months, have you stopped smoking for 1 day or longer because you were
trying to quit smoking?”;“To lower your risk for certain diseases, are you now increasing your physical activity or exercise?”; “To lower your risk for certain
diseases, are you now reducing the amount of sodium or salt in your diet?” Abbreviation: NHANES, National Health and Nutrition Examination Survey.
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pharmacotherapy for BP management by the 2017 ACC/
AHA BP Guideline. Lifestyle modification can substantially
impact BP; for example, among individuals with hyperten-
sion, it is estimated that losing weight can lower systolic
BP 5 mm Hg, reducing sodium intake 5-6 mm Hg, and
increasing physical activity 4-8 mm Hg.* Among adults who
would be recommended for lifestyle modification alone,
CVD risk factors were common, including obesity (43%),
physical inactivity (43%), diabetes or prediabetes (39%
combined), and smoking (27%). Over 3 quarters reported
attempting at least one of the 4 lifestyle changes assessed
(losing weight, reducing sodium, increasing physical ac-
tivity, and stopping smoking), and having received advice
from a health professional was associated with self-reported
attempts to change behavior.

These results are consistent with other studies that have
shown a positive association between receiving health pro-
fessional advice and behavior change.!%!2 However, lack of
access to healthcare may pose a barrier to BP screening as
well as receipt of recommendations for lifestyle modifica-
tion and referral to relevant programs. We estimated that
two-fifths of adults who would be recommended for life-
style modification alone do not have established linkages
to healthcare. This percentage is even higher (55%) among
adults aged 18-34 years. Therefore, improving engage-
ment with the healthcare system, particularly among young
adults, may be an opportunity to further implementation of
the 2017 ACC/AHA BP Guideline.

Even among those with regular access to primary care, hy-
pertension is less likely to be diagnosed among young adults,
which may be related to clinical inertia and competing
priorities for time during clinic visits.!* Declining primary
care provider visit rates and the accompanying demands
of providing increasingly comprehensive care during visits
may also be a barrier to the provision of lifestyle coun-
seling.!'*15> Additionally, there may be little financial incen-
tive for providers to offer counseling as many insurers do
not cover these services.'® For example, a study of primary
care providers suggested that only half discussed physical
activity with most of their at-risk patients, and only 14%
referred patients to intensive behavioral counseling.!” Even
fewer providers report counseling all adults to consume
less sodium (23%), although as many as 74% report coun-
seling hypertensive patients to reduce sodium intake.!® In
addition to limited time for counseling, providers may lack
sufficient training in nutrition, behavioral interventions,
and effective strategies such as motivational interviewing.!®
Furthermore, they may be unaware of the availability of
local services,!” doubt the effectiveness of advice,? or fear
alienating patients by bringing up a stigmatized topic such
as obesity or alcohol use.?!2

Medicare covers intensive behavioral therapy for obesity for
certain beneficiaries,”® and adult Medicaid beneficiaries may
have coverage for some obesity-related services, which can vary
by state and Medicaid eligibility category.** Additionally, the
Affordable Care Act requires many private insurance plans to
cover certain preventive services, including obesity screening
and counseling.?** Despite such coverage, implementation
of these services has been inconsistent.?® Access is limited by
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the supply of primary care physicians and their demanding
workloads, and it is uncertain whether covered 15-minute visits
would be intensive enough to support effective lifestyle modifi-
cation.?? In addition, referrals to community-based programs,
such as obesity interventions, nutrition counseling, or struc-
tured physical activity programs, may be underutilized,'**° and
perceived affordability may limit both physician decisions to
refer and patient decisions to participate.®! Thus, although 80%
of adults who would be recommended for lifestyle modifica-
tion alone have health insurance, effective counseling may not
be available and cost sharing may pose a barrier to use.>> The
emergence of new payment models, team-based approaches,
and telehealth interventions may support improvements in re-
ceipt of lifestyle counseling, referrals, and programs.*

In addition to factors related to access and reimburse-
ment, US adults may have other facilitators and barriers to
participation in lifestyle change. For example, approximately
80% of adults under age 65 who would be recommended for
lifestyle modification reported being employed. Employed
adults may have access to lifestyle modification programs
through employer-sponsored health insurance or workplace
wellness programs; such programs may vary across a con-
tinuum of investment, from low-cost interventions that pro-
mote small bouts of physical activity (e.g., prompts to take
the stairs) to more comprehensive onsite programs and/
or employer-supported community-based interventions.*
Socioeconomic disadvantage may be a barrier to lifestyle
modification; for example, higher costs may hinder efforts to
increase consumption of foods that are naturally low in so-
dium and high in potassium, such as fruits and vegetables.*
Another potential challenge is that over 1 quarter of US adults
who would be recommended for lifestyle modification for
BP management reported having disability, asthma, and/or
arthritis that might affect willingness or ability to participate
in a structured physical activity program. While physical ac-
tivity has benefits for adults with arthritis and other chronic
conditions, such as pain management, improved physical
function, and improved health-related quality of life,* life-
style modifications may need to be tailored appropriately.>®
Similarly, for those facing language or cultural barriers, ad-
aptation of lifestyle change programs may be possible.?

Limitations

This study has several limitations. First, the 2017 ACC/
AHA BP Guideline criteria were applied to data from
2013 to 2016, providing a snapshot of the characteristics
and behaviors of US adults who would be recommended
for lifestyle modification without pharmacotherapy
for BP management. However, because data used were
from years prior to the release of the 2017 ACC/AHA BP
Guideline, the guideline’s contemporaneous effects on
increases in health professionals’ recommendations for
lifestyle modification or increases in behavior change
efforts among adults could not be examined. Second,
self-reported data are subject to social desirability bias,
which may have influenced results if participants felt so-
cial pressure to under-report engaging in a stigmatized
behavior (such as smoking) or over-report attempting to
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change a stigmatized behavior (such as attempting to lose
weight). Third, self-reported attempts to change a par-
ticular behavior do not necessarily indicate a successful
behavior change, nor do they necessarily indicate willing-
ness to participate in a structured lifestyle modification
program. Lastly, while this work examined individual-
level behavior change efforts, it is important to note that
individual-level interventions, such as counseling and
education, may have less population-level health im-
pact than broader interventions, such as making default
options healthier (i.e., changing the built environment to
promote physical activity and changing the food supply to
lower sodium intake) or interventions that target socioec-
onomic factors and social determinants of health.

This study examined the one-fifth of US adults who
would be recommended for lifestyle modification without
pharmacotherapy for BP management according to the
2017 ACC/AHA BP Guideline. Modifiable CVD risk
factors were common among these adults, and 3 quarters
reported attempting to change at least one of 4 measured
behaviors. Barriers such as healthcare access, health in-
surance coverage gaps, and physical impairments face
many individuals. Better prevention and management
of hypertension may help to address stagnating declines
in premature heart disease mortality®® and stroke mor-
tality.** While the 2017 ACC/AHA BP Guideline creates
new opportunities to support populations at high risk for
hypertension and CVD progression, challenges exist in
effectively promoting the recommended lifestyle modifi-
cation strategies.
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