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Introduction

This statement summarizes the U.S. Preventive
Services Task Force (USPSTF) recommenda-
tions on screening for high blood pressure in

adults and the supporting evidence, and it updates the
1996 recommendations contained in the Guide to Clin-
ical Preventive Services, second edition.1 Explanations of
the ratings and strength of overall evidence are given in
Appendix A and Appendix B, respectively. The com-
plete information on which this is based, including
evidence tables and references, is available in the
summary of the evidence,2 which can be obtained
through the USPSTF Web site (www.preventiveservices.
ahrq.gov) and through the National Guideline Clear-
inghouse™ (www.guideline.gov). The recommenda-
tion statement and summary of the evidence on this
topic are also available from the AHRQ Publications
Clearinghouse in print through subscription to
the Guide to Clinical Preventive Services, Third Edition:
Periodic Updates. To order, contact the Clearinghouse at
1-800-358-9295 or e-mail: ahrqpubs@ahrq.gov.

The USPSTF recommendations are independent of
the U.S. government. They do not represent the views
of the Agency for Healthcare Research and Quality
(AHRQ), the U.S. Department of Health and Human
Services, or the U.S. Public Health Service.

Summary of Recommendations

The U.S. Preventive Services Task Force (USPSTF)
strongly recommends that clinicians screen adults aged
18 and older for high blood pressure. A recommenda-
tion.

The USPSTF found good evidence that blood pressure
measurement can identify adults at increased risk for
cardiovascular disease due to high blood pressure, and
good evidence that treatment of high blood pressure
substantially decreases the incidence of cardiovascular
disease and causes few major harms. The USPSTF con-
cludes the benefits of screening for, and treating, high blood
pressure in adults substantially outweigh the harms.

The USPSTF concludes that the evidence is insuffi-
cient to recommend for or against routine screening
for high blood pressure in children and adolescents to
reduce the risk of cardiovascular disease. I recommen-
dation.

The USPSTF found poor evidence that routine blood
pressure measurement accurately identifies children and
adolescents at increased risk for cardiovascular disease,
and poor evidence to determine whether treatment of
elevated blood pressure in children or adolescents de-
creases the incidence of cardiovascular disease. As a
result, the USPSTF could not determine the balance of
benefits and harms of routine screening for high blood
pressure in children and adolescents.

Clinical Considerations

● Office measurement of blood pressure is most
commonly done with a sphygmomanometer. High
blood pressure (hypertension) is usually defined in
adults as a systolic blood pressure (SBP) of 140 mm
Hg or higher, or a diastolic blood pressure (DBP)
of 90 mm Hg or higher. Due to variability in
individual blood pressure measurements (occur-
ring as a result of instrument, observer, and patient
factors), it is recommended that hypertension be
diagnosed only after 2 or more elevated readings are
obtained on at least 2 visits over a period of 1 to several
weeks.

● There are some data to suggest that ambulatory
blood pressure measurement (that provides a mea-
sure of the average blood pressure over 24 hours)
may be a better predictor of clinical cardiovascular
outcome than clinic-based approaches; however, am-
bulatory blood pressure measurement is subject to
many of the same errors as office blood pressure
measurement.

● The relationship between SBP and DBP and cardio-
vascular risk is continuous and graded. The actual
level of blood pressure elevation should not be the
sole factor in determining treatment. Clinicians
should consider the patient’s overall cardiovascular
risk profile, including smoking, diabetes, abnormal
blood lipids, age, sex, sedentary lifestyle, and obesity,
in making treatment decisions.

● Hypertension in children has been defined as blood
pressure above the 95th percentile for age, sex, and
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height. Up to 28% of children have secondary hyper-
tension (i.e., high blood pressure due to causes such
as coarctation of the aorta, renal parenchymal
disease, renal artery stenosis, and other congenital
malformations). On the basis of expert opinion,
several organizations, including the American
Academy of Pediatrics (AAP), American Heart
Association (AHA), and American Medical Associ-
ation (AMA), recommend routine screening of
asymptomatic adolescents and children during pre-
ventive care visits, based on the potential for
identifying treatable causes of secondary hyperten-
sion, such as coarctation of aorta. However, there
are limited data on the benefits or risks of screen-
ing and treating such underlying causes of hyper-
tension in children. The decision to screen chil-
dren and adolescents for hypertension remains a
matter of clinical judgment.

● Evidence is lacking to recommend an optimal inter-
val for screening adults for high blood pressure. The
sixth report of the Joint National Committee on
Prevention, Detection, Evaluation, and Treatment of
High Blood Pressure (JNC VI) recommends screen-
ing every 2 years for persons with SBP and DBP below
130 and 85 mm Hg, respectively, and more frequent
intervals for screening those with blood pressure at
higher levels.

● A variety of pharmacologic agents are available to
treat high blood pressure. JNC VI guidelines for
treatment of high blood pressure can be accessed
at www.nhlbi.nih.gov/guidelines/hypertension/
jncintro.htm. The JNC VI–recommended goal of
treatment is to achieve and maintain SBP below 140
mm Hg and DBP below 90 mm Hg, and lower if
tolerated. Evidence indicates that reducing DBP to
below 80 mm Hg appears to be beneficial for
patients with hypertension and diabetes. In con-
sidering the effectiveness of treatment for hyper-
tension, it must be noted that a given treat-
ment’s ability to lower blood pressure may not cor-
respond directly to its ability to reduce cardiovascular
events.

● Nonpharmacologic therapies, such as reducing di-
etary sodium intake, potassium supplementation,
increased physical activity, weight loss, stress man-
agement, and reducing alcohol intake, are associ-
ated with a reduction in blood pressure, but their
impact on cardiovascular outcomes has not been
studied. For those who consume large amounts of
alcohol (more than 20 drinks in a week), studies
have shown that reduced drinking decreases blood
pressure. There is insufficient evidence to recom-
mend single or multiple interventions or to guide
the clinician in selecting among nonpharmaco-
logic therapies.

Scientific Evidence
Epidemiology and Clinical Consequences

Hypertension is usually defined in adults as a SBP of
140 mm Hg or higher, or a DBP of 90 mm Hg or
higher.3 Data from the Third National Health and
Nutrition Survey (NHANES III) suggest that an esti-
mated 43 million American adults older than 25 have
hypertension and that it is more common in African
Americans and the elderly than in other groups. In the
United States, hypertension is responsible for 35% of
all myocardial infarctions and strokes, 49% of all epi-
sodes of heart failure, and 24% of all premature
deaths.4Additional complications of hypertension in-
clude end-stage renal disease, retinopathy, and aortic
aneurysm.4–6

In 1998, an estimated $109 billion was spent on the
health care of patients with hypertension and its com-
plications; $22 billion of this total was spent on the
treatment of hypertension alone.7

Hypertension in children has been defined as blood
pressure levels that are above the 95th percentile based
on age, sex, and height-specific values derived from
large cohort studies of children.8 No studies have exam-
ined the association between elevated blood pressure in
children and adolescents and the future risk for cardio-
vascular events. Prospective cohort studies have shown
that, compared with children who have normal blood
pressure, children who have hypertension are more likely
to have high blood pressure as young adults.9,10

Among children with hypertension, the prevalence
of secondary hypertension is estimated to be 28%
compared with a prevalence of 1% to 5% in adults.11

However, there are limited good data on the preva-
lence or incidence of treatable secondary causes of
hypertension among children and adults in the primary
care setting, and there are no population-level data
available to estimate the true incidence or prevalence
of secondary hypertension in adults or children.

Accuracy and Reliability of Screening Tests

Office blood pressure measurement (using an appro-
priate upper arm cuff with either mercury, calibrated
aneroid, or validated electronic sphygmomanometer)
is the standard screening test for hypertension. When
performed correctly, sphygmomanometry provides a
measure of blood pressure that is highly correlated with
intra-arterial measurement and highly predictive of
cardiovascular risk.12 However, office blood pressure
measurements exhibit great variability and may not
represent the patient’s usual blood pressure outside the
clinical setting.

Ambulatory blood pressure monitoring provides a
measure of average blood pressure over 24 hours as
opposed to the isolated values obtained in office
checks. Two recent reviews of good-quality cohort
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studies found that ambulatory blood pressure measure-
ments correlate better with left ventricular mass and
cardiovascular disease than do office blood pressure
measurements.13,14 Ambulatory blood pressure mea-
surement was found to be a better predictor of clinical
cardiovascular outcome than clinic-based approach-
es.15–17 Another review found blood pressure measure-
ments obtained through ambulatory devices more
closely predictive of risk for target end organ damage
than self- or office blood pressure measurements.18

Due to the limitations in the reliability of blood
pressure measurements, experts commonly recom-
mend that clinicians diagnose hypertension only after
obtaining 2 or more elevated readings at 2 or more
office visits at intervals of 1 to several weeks.3,13

Effectiveness of Early Treatment

Although no studies have examined the direct effect of
screening for elevated blood pressure on clinical out-
comes, many trials have demonstrated a beneficial
effect of treating patients who were enrolled on the
basis of elevated blood pressures detected during
screening examinations. The risks associated with ele-
vated blood pressure and the potential benefits of
screening and subsequent treatment depend both on
the degree of blood pressure elevation and on the
presence of other cardiovascular risk factors, such as
age, sex, lipid disorders, smoking, and diabetes. Al-
though the benefits of treatment generally correlate
with achieving a decrease in blood pressure, recent
trials suggest the degree of blood pressure reduction is
not always a valid intermediate endpoint for predicting
the benefits of treatment. One study showed that the
50% reduction in heart failure among patients receiv-
ing chlorthalidone compared with doxazosin could not
be explained by the 2 mm Hg to 3 mm Hg difference in
SBP between the 2 agents.19

Evidence is emerging that antihypertensive agents
differ in efficacy in reducing future cardiovascular
events. For example, one trial has shown that, for
high-risk hypertensive patients, chlorthalidone (a di-
uretic) may be superior to amlodipine (a calcium-
channel blocker) or lisinopril (an angiotensin-convert-
ing enzyme inhibitor).20

Several trials that examined the effectiveness of anti-
hypertensive medications in adults with severe (Stage
3) hypertension suggest that treatment reduces the
odds of congestive heart failure by 86%.21 Among
patients with mild to moderate elevations in blood
pressure (Stages 1 and 2), treatment resulted in re-
duced rates of stroke among adults younger than 60.
Patients older than 60 achieved further reductions in
total mortality, including reductions in CVD death,
stroke, coronary artery disease events, and congestive
heart failure. A systematic review of 8 trials that exam-
ined the effects of treating isolated systolic hyperten-

sion in the elderly found that active treatment reduced
both stroke and coronary heart disease events by 30%,
CVD by 18%, and total mortality by 13%.22 The number
needed to treat over 5 years to prevent 1 cardiovascular
event was 18 for men and 38 for women.

The relative benefit of treating high blood pressure
appears similar across different levels of cardiovascular
risk. As a result, individuals with higher absolute risk for
experiencing future adverse cardiovascular events be-
cause of other coexisting risk factors experience greater
absolute benefit from blood pressure reduction than
those at lower risk for future adverse cardiovascular
events. This benefit appears to hold true across all age
groups and for reduction in both systolic and diastolic
blood pressure.

The effect of more aggressive blood pressure treat-
ment goals in patients within the general population
has not been well studied. Patients with diabetes appear
to derive additional benefit when blood pressure treat-
ment goals are set below 140/90 mm Hg. In the United
Kingdom Prospective Diabetes Study (UKPDS), pa-
tients with diabetes who were randomized to more
aggressive blood pressure reduction (mean blood pres-
sure of 144/82 mm Hg) were found to reduce the
number of events of any diabetes-related clinical end-
point by 24% and to reduce diabetes-related deaths by
32%, compared with patients in the less aggressive
reduction arm (mean blood pressure of 154/87).23

Similar effects were observed in the Hypertension Op-
timal Treatment (HOT) Trial, which showed that more
aggressive treatment of blood pressure in diabetic
patients reduced major cardiovascular events by 49%.24

The few trials that have examined the effect of aggres-
sive blood pressure reduction in patients with renal
insufficiency or renal failure found mixed results.

No studies have examined the effects of nonpharma-
cologic therapies (eg, weight reduction, increased phys-
ical activity, sodium reduction, potassium supplemen-
tation, decreased alcohol intake, and stress
management) on CVD events. A number of short-term
randomized controlled trials (RCTs), however, have
studied the effects of nonpharmocologic therapies on
blood pressure. A systematic review found that inter-
ventions to promote weight loss lowered blood pres-
sure.25 Evidence has also shown moderate physical
activity to be more effective than vigorous activity in
reducing SBP.26 Several studies have demonstrated that
reducing dietary sodium intake lowers blood pressure
among people with hypertension.27,28 In a systematic
review of the effect of oral potassium supplementation
on blood pressure, potassium supplementation (60
mmol or more) was estimated to lower SBP by 3.1 mm
Hg and DBP by 2.0 mm Hg.29 Among patients whose
alcohol consumption is high (20 to 40 standard drinks
per week), reducing alcohol consumption by at least
50% produced a 3.3 mm Hg reduction in SBP and 2.0
mm Hg reduction in DBP.30 Evidence on the effects of
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stress management suggests stress reduction/relaxation
and cognitive therapy–based interventions lower blood
pressure. However, the actual benefit of stress manage-
ment remains unclear because many of the trials included
in the review were of only fair quality. Evidence is insuffi-
cient to determine the combined impact of multiple,
simultaneous nonpharmacologic interventions.

While no RCTs have examined the effects of phar-
macologic interventions on blood pressure in children,
several uncontrolled short-term trials found that vari-
ous agents could decrease blood pressure over several
days to 4 weeks. No longer-term studies of the effects of
medications in children are available. Few studies have
evaluated the effects of nonpharmacologic interven-
tions in reducing elevated blood pressure in children.

Potential Harms of Screening and Treatment

Initially, some studies suggested that screening and
labeling individuals with hypertension may result in
adverse psychological effects and transient increases in
absenteeism.31–36 However, studies that have measured
psychological well-being have found inconsistent effects
of screening and diagnosis. Several cohort studies
showed mixed effects on rates of absenteeism, and the
causes of absenteeism were not well established.36,37 In
children, too few studies have examined the potential
harms of screening to draw conclusions.

Potential adverse effects of drugs—some sufficiently
bothersome to interfere with adherence to the medica-
tion regimen—are common, but serious adverse drug
reactions are rare. Physicians should take adverse ef-
fects into consideration when deciding whether to treat
and which treatment to use.

Recommendations of Others

Recommendations of the Joint National Committee on
Prevention, Detection, Evaluation, and Treatment of
High Blood Pressure call for routine blood pressure
measurement at least once every 2 years for adults with
a DBP below 85 mm Hg and a SBP below 130 mm Hg.3

Similar recommendations have been issued by the
American Heart Association (AHA) for adults begin-
ning at age 20.38 The Canadian Task Force on Preven-
tive Health Care is currently updating its recommenda-
tions on screening for elevated blood pressure. The
American Academy of Family Physicians strongly rec-
ommends periodic measurement of blood pressure in
patients older than age 21.39 The American College of
Obstetricians and Gynecologists recommends measur-
ing blood pressure annually or as appropriate for
women aged 13 and older.40 The American Academy of
Pediatrics (AAP),41 the National Heart, Lung, and
Blood Institute,42 the AHA,43 Bright Futures: Guide-
lines for Health Supervision of Infants, Children and
Adolescents,44 and the American Medical Association45

recommend regular blood pressure measurements

starting at the age of 3 years. The AAP further recom-
mends against universal neonatal blood pressure
screenings.46

Members of the U.S. Preventive Services Task Force are
Alfred O. Berg, MD, MPH, Chair, USPSTF (Professor and
Chair, Department of Family Medicine, University of Wash-
ington, Seattle WA); Janet D. Allan, PhD, RN, Vice-chair,
USPSTF (Dean, School of Nursing, University of Maryland,
Baltimore, Baltimore, MD); Paul Frame, MD (Tri-County
Family Medicine, Cohocton NY, and Clinical Professor of
Family Medicine, University of Rochester, Rochester NY);
Charles J. Homer, MD, MPH* (Executive Director, National
Initiative for Children’s Healthcare Quality, Boston MA);
Mark S. Johnson, MD, MPH (Professor of Family Medicine,
University of Medicine and Dentistry of New Jersey–New
Jersey Medical School, Newark NJ); Jonathan D. Klein, MD,
MPH (Associate Professor, Department of Pediatrics, Univer-
sity of Rochester School of Medicine, Rochester NY); Tracy A.
Lieu, MD, MPH* (Associate Professor, Department of Ambu-
latory Care and Prevention, Harvard Pilgrim Health Care and
Harvard Medical School, Boston MA); C. Tracy Orleans, PhD
(Senior Scientist and Senior Program Officer, The Robert
Wood Johnson Foundation, Princeton NJ); Jeffrey F. Peipert,
MD, MPH* (Director of Research, Women and Infants’
Hospital, Providence RI); Nola J. Pender, PhD, RN* (Profes-
sor Emeritus, University of Michigan, Ann Arbor MI); Albert
L. Siu, MD, MSPH (Professor and Chairman, Brookdale
Department of Geriatrics, Mount Sinai School of Medicine,
New York NY); Steven M. Teutsch, MD, MPH (Senior Direc-
tor, Outcomes Research and Management, Merck & Com-
pany, Inc., West Point PA); Carolyn Westhoff, MD, MSc
(Professor of Obstetrics and Gynecology and Professor of
Public Health, Columbia University, New York NY); and
Steven H. Woolf, MD, MPH (Professor, Department of Family
Practice and Department of Preventive and Community Med-
icine and Director of Research Department of Family Prac-
tice, Virginia Commonwealth University, Fairfax VA).

*Members of the USPSTF at the time this recommendation
was finalized.
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APPENDIX A
U.S. Preventive Services Task Force

Recommendations and Ratings
The Task Force grades its recommendations according to one
of 5 classifications (A, B, C, D, I) reflecting the strength of
evidence and magnitude of net benefit (benefits minus
harms):

A. The USPSTF strongly recommends that clinicians rou-
tinely provide [the service] to eligible patients. The USP-
STF found good evidence that [the service] improves important
health outcomes and concludes that benefits substantially out-
weigh harms.

B. The USPSTF recommends that clinicians routinely pro-
vide [the service] to eligible patients. The USPSTF found at
least fair evidence that [the service] improves important health
outcomes and concludes that benefits outweigh harms.

C. The USPSTF makes no recommendation for or against
routine provision of [the service]. The USPSTF found at
least fair evidence that [the service] can improve health outcomes
but concludes that the balance of benefits and harms is too close
to justify a general recommendation.
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D. The USPSTF recommends against routinely providing
[the service] to asymptomatic patients. The USPSTF found
at least fair evidence that [the service] is ineffective or that harms
outweigh benefits.

I. The USPSTF concludes that the evidence is insufficient to
recommend for or against routinely providing [the ser-
vice]. Evidence that [the service] is effective is lacking, of poor
quality, or conflicting and the balance of benefits and harms
cannot be determined.

APPENDIX B
U.S. Preventive Services Task Force Strength of
Overall Evidence
The USPSTF grades the quality of the overall evidence for a
service on a 3-point scale (good, fair, poor):

Good: Evidence includes consistent results from well-de-
signed, well-conducted studies in representative
populations that directly assess effects on health
outcomes.

Fair: Evidence is sufficient to determine effects on health
outcomes, but the strength of the evidence is limited
by the number, quality, or consistency of the indi-
vidual studies, generalizability to routine practice,
or indirect nature of the evidence on health out-
comes.

Poor: Evidence is insufficient to assess the effects on health
outcomes because of limited number or power of
studies, important flaws in their design or conduct,
gaps in the chain of evidence, or lack of information
on important health outcomes.
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