Morbidity and Mortality Weekly Report

Vital Signs: Prevalence, Treatment, and Control of Hypertension —
United States, 1999-2002 and 2005-2008
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ABSTRACT
Background: Hypertension is a modifiable risk factor for cardiovascular disease. It affects one in three adults
in the United States and contributes to one out of every seven deaths and nearly half of all cardiovascular
disease—related deaths in the United States.

Methods: CDC analyzed data from the National Health and Nutrition Examination Survey (NHANES) on
the prevalence, treatment, and control of hypertension among U.S. adults aged >18 years. Hypertension was
defined as an average blood pressure 2140/90 mmHg or the current use of blood pressure—lowering medication.
Control of hypertension was reported as an average treated systolic/diastolic blood pressure <140/90 mmHg.
Multivariate analysis was performed to assess changes in prevalence of hypertension, use of pharmacologic
treatment, and control of blood pressure between the 1999-2002 and 2005-2008 survey cycles.

Results: During 2005-2008, approximately 68 million (31%) U.S. adults aged >18 years had hypertension,
and this prevalence has shown no improvement in the past decade. Of these adults, 48 million (70%) were
receiving pharmacologic treatment and 31 million (46%) had their condition controlled. Although 86% of
adults with uncontrolled blood pressure had medical insurance, the prevalence of blood pressure control among
adults with hypertension was especially low among participants who did not have a usual source of medical
care (12%), received medical care less than twice in the previous year (21%), or did not have health insurance
(29%). Control prevalence also was low among young adults (31%) and Mexican Americans (37%). Although
the prevalence of hypertension did not change from 1999-2002 to 2005-2008, significant increases were
observed in the prevalence of treatment and control.

Conclusions: Hypertension affects millions of persons in the United States, and less than half of those with
hypertension have their condition controlled. Prevalence of treatment and control are even lower among persons
who do not have a usual source of medical care, those who are not receiving regular medical care, and those
who do not have health insurance.

Implications for Public Health Practice: To improve blood pressure control in the United States, a compre-
hensive approach is needed that involves policy and system changes to improve health-care access, quality of
preventive care, and patient adherence to treatment. Nearly 90% of persons with uncontrolled hypertension
have health insurance, indicating a need for health-care system improvements. Health-care system improve-
ments, including use of electronic health records with registry and clinical decision support functions, could
facilitate better treatment and follow-up management, and improve patient-physician interaction. Allied health
professionals (e.g., nurses, dietitians, health educators and pharmacists) could help increase patient adherence
to medications. Patient adoption of healthy behaviors could improve their blood pressure control. Reducing
dietary intake of salt would greatly support prevention and control of hypertension; a 32% decrease in average
daily consumption, from 3,400 mg to 2,300 mg, could reduce hypertension by as many as 11 million cases.
Further reductions in sodium intake to 1,500 mg/day could reduce hypertension by 16.4 million cases.

Introduction

Hypertension, a major risk factor for cardiovascular disease,
affects approximately one in three adults in the United States.
Every year, hypertension contributes to one out of every seven
deaths in the United States and to nearly half of all cardiovascular
disease—related deaths, including stroke (7). If all hypertensive

patients were treated sufficiently to reach the goal specified in
current clinical guidelines, 46,000 deaths might be averted
each year (2). In addition to the cost in lives lost, hyperten-
sion is costly to the health-care system. The American Heart
Association recently estimated that direct and indirect costs
of hypertension are more than $93.5 billion per year, and that
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cardiovascular disease and stroke account for 17% of the total
health expenditures in the United States annually (3).

This report uses data from the National Health and Nutrition
Examination Survey (NHANES) to examine the prevalence,
pharmacologic treatment, and control of hypertension among
U.S. adults. The examination focuses on indicators of the use
of medical care, as well as on demographic characteristics and
socioeconomic factors.

Methods

NHANES is a complex, multistage probability sample of the
noninstitutionalized population of the United States. Details of
the NHANES methodology can be found elsewhere (4). Data
from NHANES from 2005-2008, the most recent nationally
representative data available on hypertension, were analyzed.
During this time frame, 11,154 participants aged >18 years
were interviewed and examined. Women who were pregnant
or whose pregnancy status could not be determined (505)
were excluded, as were participants who did not have at least
one complete blood pressure measurement or information on
current medication usage (617), or were missing covariates of
interest (56), yielding an analytic sample of 10,037.

To examine changes over time, 1999-2002 NHANES
data also were analyzed. From the 10,393 adult participants
included in those data, 830 women who were pregnant or
whose pregnancy status was unknown were excluded, as were
631 participants who were missing blood pressure information
and 275 participants who were missing data on the covariates
of interest, yielding a sample size of 8,851. Mobile examination
center response rates for NHANES ranged from 75% to 80%
during the study period.

This study used the average of up to three blood pressure
measurements, obtained under standard conditions during a
single physical examination at the mobile examination center
(4). Approximately 95% of participants had two or three com-
plete blood pressure measurements. For participants with only
one blood pressure measurement, that single measurement was
used in place of an average. Current use of blood pressure—
lowering medication was determined based on participant
self-report. Hypertension was defined as an average systolic
blood pressure 2140 mmHg, an average diastolic blood pres-
sure 290 mmHg, or the current use of blood pressure—lowering
medication. Treatment of blood pressure was defined as the
self-reported current use of blood pressure—lowering medica-
tion, and its prevalence was calculated among all those defined
as having hypertension. Blood pressure control was defined as
a treated blood pressure <140 mmHg systolic and <90 mmHg
diastolic, and its prevalence was calculated among all those
with hypertension, as defined above (Figure 1).

104 MMWR / February 4,2011 / Vol.60 / No.4

FIGURE 1. Study definitions for adults with hypertension whose
blood pressure was treated or controlled for hypertension —
National Health and Nutrition Examination Survey (NHANES), United
States, 1999-2002 and 2005-2008
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*Excludes pregnant women and participants with missing data needed for
determining hypertension status.

T Average systolic pressure =140 mmHg or average diastolic pressure 290
mmHg.

§Self-reported currently taking blood pressure-lowering medication.

1 Average systolic pressure <140 mmHg and average diastolic pressure <90
mmHg.

Multivariate regression analysis was used to examine changes
in prevalence of high blood pressure, blood pressure medica-
tion use, and pharmacologic control of high blood pressure
from 1999-2002 to 2005-2008. All analyses were conducted
using statistical software to account for sampling weights
and adjust variances for the multistage, clustered sample
designs. Population counts were calculated using the Current
Population Surveys.*

Results

The overall U.S. prevalence of hypertension among adults
aged 218 years in 2005-2008 was 30.9% and was highest
among persons aged >65 years (69.7%), non-Hispanic blacks
(38.6%), and those participants with Medicare coverage
(68.1%) (Table). Among persons with hypertension, the preva-
lence of pharmacologic treatment in 2005-2008 was 69.9%.
The prevalence of treatment was lowest among persons aged

*Additional information is available at http://www.cdc.gov/nchs/tutorials/
nhanes/fags.htm.
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TABLE. Prevalence of hypertension among adults aged >18 years, and the prevalence of treatment and control among adults with hypertension —
National Health and Nutrition Examination Survey, United States, 2005-2008

Hypertension* Treatment’ Control$
(n=10,037)" (n=3,569) (n=3,569)
Characteristic %** (95% CI) % (95% CI) % (95% CI)
Total 30.9 (29.4-32.4) 69.9 (67.4-72.2) 45.8 (43.7-48.0)
Sex
Male 30.0 (28.3-31.8) 63.8 (60.1-67.4) 43.8 (40.5-47.2)
Female 31.7 (29.9-33.5) 753 (73.2-77.4) 47.7 (45.8-49.6)
Age group (yrs)
18-39 74 (6.2-8.7) 374 (30.1-45.2) 31.4 (24.6-39.1)
40-64 35.6 (33.6-37.7) 68.9 (66.1-71.6) 48.4 (45.7-51.2)
265 69.7 (67.0-72.4) 78.7 (76.5-80.6) 45.7 (43.0-48.4)
Race/ethnicitytt
White, non-Hispanic 323 (30.4-34.2) 71.2 (68.3-73.9) 47.7 (45.3-50.0)
Black, non-Hispanic 38.6 (35.6-41.6) 717 (67.7-75.4) 42.7 (39.7-45.8)
Mexican-American 173 (14.6-20.3) 56.1 (49.9-62.2) 36.9 (33.6-40.3)
Poverty-income ratioS$
<100% 259 (23.2-28.9) 70.7 (64.9-75.9) 42.0 (35.0-49.4)
100-199% 35.1 (33.0-37.2) 69.9 (66.7-73.0) 423 (38.8-45.9)
200-499% 28.8 (26.6-31.2) 69.5 (64.8-73.8) 48.0 (43.8-52.2)
>500% 29.2 (26.9-31.5) 70.5 (64.8-75.7) 51.8 (47.3-56.2)
Education (age =25 yrs)
Less than high school 42.1 (39.0-45.3) 69.0 (65.1-72.6) 40.0 (36.1-43.9)
High school graduate 39.3 (36.4-42.2) 71.3 (68.2-74.3) 46.0 (42.9-49.1)
Some college 32.1 (30.1-34.2) 70.7 (65.8-75.2) 46.8 (42.7-50.9)
College graduate 28.5 (25.6-31.6) 71.8 (65.6-77.2) 529 (48.1-57.7)
Usual source of care'
Yes 33.8 (32.2-35.5) 734 (70.9-75.8) 483 (46.1-50.5)
No 14.0 (12.0-16.2) 19.8 (14.8-26.0) 121 (7.6-18.6)
Times received care in past year***
0-1 17.6 (16.0-19.3) 338 (28.1-40.1) 211 (16.3-27.0)
2-3 36.8 (34.5-39.1) 78.6 (76.2-80.8) 52.1 (49.6-54.6)
24 43.5 (40.5-46.7) 80.2 (76.1-83.7) 52.0 (47.2-56.7)
Health insurancettt
Medicare 68.1 (65.2-70.9) 79.3 (77.1-81.2) 47.2 (44.5-49.8)
Private 23.0 (21.2-24.9) 67.0 (63.2-70.5) 47.8 (44.6-51.1)
Public 30.9 (26.7-35.5) 71.6 (61.4-80.0) 515 (42.7-60.2)
Uninsured 17.2 (15.9-18.7) 435 (36.6-50.6) 29.0 (23.3-35.5)

Abbreviation: Cl = confidence interval.
* Average blood pressure =140/90 mmHg or reported current use of blood pressure-lowering medication.
T An answer of “yes” to the question, “Are you currently taking medication to lower your blood pressure?” Among those with hypertension (average systolic blood
pressure =140 mmHg, average diastolic pressure =290 mmHg, or current medication use).
§ Average treated blood pressure <140/90 mmHg on examination among all persons with hypertension.
f Unweighted sample size.
** Weighted estimates.
t Participants of other racial/ethnic groups included in analysis.
58 Participants missing poverty-income ratio included in analysis.
19 Participants were asked“Is there a place that you usually go when you are sick or need advice about your health?”Yes responses include those who answered “yes”
or“there is more than one place”.
*** Participants were asked “During the last 12 months how many times have you seen a doctor or other health professional about your health at a doctor’s office, a
clinic, hospital emergency room, at home or some other place? Do not include times you were hospitalized overnight.”
1 Public insurance includes all public non-Medicare coverage, with the exception of Indian Health Service. Uninsured includes participants with Indian Health
Services or single service plan only.

18-39 years (37.4%), Mexican Americans (56.1%), those
without a usual source of medical care (19.8%), those who
reported receiving medical care less than twice during the
previous year (33.8%), and those without health insurance
(43.5%). The overall prevalence of control among participants
with hypertension was 45.8% during 2005-2008. The preva-
lence of control was lowest among persons aged 18-39 years

(31.4%), Mexican Americans (36.9%), those without a usual
source of medical care (12.1%), those who received medical
care less than twice in the previous year (21.1%), and those
without health insurance (29.0%) (Table). However, additional
analysis using the same 2005-2008 NHANES data showed
that 86.1% of adults with uncontrolled hypertension had either
public or private medical insurance.
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The prevalence of hypertension did not change significantly
from 1999-2002 (28.1%) to 2005-2008 (30.9%) (Figure 2),
after adjustment for sex, age, race/ethnicity, and poverty-income
ratio (p=0.24). The prevalence of pharmacologic treatment
among those with hypertension increased from 60.3% to 69.9%
during this period, and the adjusted increase was significant
(p<0.01). The prevalence of control also changed significantly
during this time, increasing from 33.2% in 19992002 to 45.8%
in 2005-2008 (p<0.01).

Conclusions and Comments

The results of this analysis show that the prevalence of
hypertension in U.S. adults during 2005-2008 was approxi-
mately 30%; another NHANES report has shown that this
prevalence has remained unchanged during the past 10 years
(5). Significant increases in the prevalence of pharmacologic
treatment and control of blood pressure among persons with
hypertension have been observed in the past decade.

In spite of these gains, 30% of patients with hypertension are
not being treated pharmacologically, and only 46% of persons
with hypertension have their blood pressure under control.
The greatest need for improvement in control is among those
persons who do not have a usual source of medical care, those

FIGURE. 2 Prevalence of hypertension,* prevalence of treatmentt
and controlS of blood pressure among persons with hypertension
— National Health and Nutrition Examination Survey, United States
1999-2002 and 2005-2008.
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* Average systolic blood pressure =140 mm Hg, average diastolic pressure =90
mmHg, or current blood pressure-lowering medication use.

T An answer of “yes” to the question, “Are you currently taking medication to
lower your blood pressure?” Among those with hypertension (average systolic
blood pressure =140 mmHg, average diastolic pressure =90 mmHg, or current
medication use). Unadjusted prevalence.

§ Average treated blood pressure <140/90 mmHg on examination among all
persons with hypertension. Unadjusted prevalence.

f Test for difference in prevalence statistically significant (p<0.01) after adjust-
ment for sex, age group, race/ethnicity, and poverty-income ratio.
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who reported receiving care less than twice in the previous
year, and those without health insurance.

The findings of this study are consistent with the findings of
other studies illustrating that inadequate control of hyperten-
sion often is related to gaps in availability of, access to, use of,
or continuity of health care (6,7). The Affordable Care Act
(ACA) is intended to extend insurance coverage to 94% of
the non-elderly U.S. population by 2019 (8,9). By reducing
patient out-of-pocket expenses for medical visits, ACA provi-
sions extending insurance coverage for preventive services with
no cost sharing are designed to enhance patient access to those
preventive services and are anticipated to improve patient use
of those services (8,9). Among those with uncontrolled hyper-
tension, approximately 86% reported having some form of
health insurance, indicating that for most patients, insurance is
necessary but not sufficient to achieve blood pressure control.
Several programmatic initiatives promoted by ACA, including
patient-centered medical homes, accountable care organiza-
tions, and the federally qualified health center program (9),
can contribute to improved health-care access and quality.

Poor adherence to medication regimens is another barrier to
blood pressure control and might explain, in part, the low preva-
lence of blood pressure control observed even among patients
with health insurance. Medication costs, complicated regimens,
adverse effects, and insufficient physician-patient communica-
tion are among major factors cited as associated with decreased
patient adherence to medication regimens (10).

The American Heart Association; the Joint National
Committee on the Prevention, Detection, Evaluation, and
Treatment of High Blood Pressure; and the U.S. Preventive
Services Task Force also recommend the adoption of non-
pharmacologic therapies associated with reductions in blood
pressure. These recommendations include 1) achieving and
maintaining a healthy body weight; 2) participating in regular
leisure-time physical activity; 3) adoption of a healthy diet,
including reduced salt intake and increased potassium intake;
4) smoking cessation; and 5) stress management.

Numerous clinical trials and longitudinal studies demon-
strate that even small reductions in salt intake lower blood
pressure and might prevent development of hypertension or
improve blood pressure control among adults with hyperten-
sion (/7). If average sodium intake in the United States was
reduced from the current level of >3,400 mg/day to no more
than 2,300 mg/day, an estimated 11 million fewer adults
would be hypertensive. A reduction of 16.4 million cases of
hypertension could be observed if intake were decreased to the
recommended adequate intake of 1,500 mg/day (12). However,
90% of U.S. adults consume more salt than is recommended
currently, nearly 80% of which comes from packaged, pro-
cessed, and restaurant foods (73).
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Reducing sodium intake to recommended levels will require
changes in the manufacture and production of packaged, pro-
cessed, and restaurant food, as well as changes by persons in
their food consumption. Some manufacturers have committed
to substantial sodium reduction, as has been done in other
countries (/4). On January 20, 2011, for example, Walmart
announced plans to reduce sodium content of their corporate
label foods by 25% by 2015 (15). Persons can lower their
sodium intake by consuming more fresh fruits and vegetables
and selecting food products and menu items labeled as “low
sodium” or “no sodium added.” This is particularly important
for those in population groups that have a high risk for car-
diovascular disease, including those with hypertension, older
adults, African Americans, and those with diabetes or chronic
kidney disease (16). Food manufacturers and restaurants have
an opportunity to positively affect the health of the nation by
voluntarily and gradually reducing the amount of sodium used
in processed, packaged, and restaurant foods.

Lifestyle and environmental strategies to reduce blood pres-
sure also might benefit persons who have blood pressure that
is below 140/90 mmHg, but not necessarily optimal. Blood
pressure reductions below the threshold for clinical hyperten-
sion (i.e., down to 115/75 mmHg) can have additional health
benefits over time. For example, in a meta-analysis of 61
prospective observational studies of blood pressure and mor-
tality, each 20 mmHg increase in usual systolic blood pressure
(or, approximately equivalently, 10 mmHg increase in usual
diastolic blood pressure) above 115/75 mmHg was associated
with more than a twofold increase in stroke mortality, and with
a twofold increase in death from coronary heart disease and
other vascular causes of death at ages 40-69 years (17).

Progress in hypertension control cannot be achieved with-
out improvements in health-care quality. Efforts to improve
measurement of successes and shortfalls, such as the Physician
Quality Reporting Initiative, T are designed to improve provider
performance. System improvements, including adoption of
electronic health records with registry and clinical decision sup-
port functions, will facilitate better patient management and
the generation of patient and physician reminders to improve
patient-physician interaction and patient follow-up (78). Other
promising system improvements include nurse- or pharmacist-
led care, which can improve preventive care delivery and reduce
time pressures on physicians. Improved access and quality
improvement efforts might need to be particularly focused on
groups for whom the prevalence of control is especially low,
such as young adults and Mexican Americans.

The findings in this report are subject to at least three
limitations. First, the prevalence of hypertension in the U.S.

T Available at hteps://www.cms.gov/PQRI.

Key Points

* In 2005-2008, 31% of U.S. adults had hypertension
(blood pressure 2140/90 mmHg or reported current
use of blood pressure lowering medication).

* No significant decline in the national prevalence of
hypertension occurred in the past decade, despite more
people with hypertension being treated (70%) and
controlled (46%).

* Among hypertensive persons, the groups with the
lowest prevalence of blood pressure control are adults
aged 18-39 years (31%), Mexican Americans (37%),
those without health insurance (29%), those without
a usual source of medical care (12%), and those who
received medical care less than twice in the previous
year (21%).

* Approximately 86% of persons with uncontrolled
hypertension reported having some form of health
insurance, indicating that for most patients, having
insurance is not sufficient to achieve blood pressure
control.

* To control hypertension in the U.S. population, a
comprehensive approach is needed that involves not
only improved access to health care, but also improved
medical care delivery systems, patient adherence to
prescribed treatment, and increased access to healthful
foods and physical activity.

* Additional information is available at http://www.cdc.
gov/vitalsigns.

population might be underestimated because older persons
residing in nursing homes and other institutions, who have a
higher prevalence of age-related hypertension, are not included
in the NHANES. Second, although data collection is standard-
ized, NHANES self-reported data on the use of blood pres-
sure medications from interviews and questionnaires might
be subject to misunderstanding and/or recall bias. Finally,
this report focuses exclusively on pharmacologic treatment
of hypertension. It does not take into account patients who
might have reduced their blood pressure through lifestyle or
dietary changes. Some of the participants in this study whose
blood pressure levels were measured as normal might have
been treated and successfully controlled with life-style modi-
fications; thus, they would not have been classified as having
hypertension.

Hypertension affects an estimated 68 million U.S. adults,
yet only 70% receive treatment and fewer than half of these
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conditions are controlled. Better control of blood pressure is
needed, not only through improved access to and use of health
care, but also through improvements in medical care delivery
systems and patients’ adherence to treatment, increased access
to healthful foods, and physical activity. The development of
targeted programs for special groups (e.g., persons who are
uninsured) is warranted. Success in improving blood pressure
control requires comprehensive strategies with participation
from federal, state, and local governments; health-care provid-
ers; employers; nonprofit organizations; and food, restaurant,
and pharmaceutical industries.
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