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The Treatment of Hypertension: A Remarkable Success Story

Marvin Moser, MD;1 Edward J. Roccella, PhD, MPH2

One of the most successful public health programs in the
past century provides an example of what can be accom-
plished when the government, the private sector, acade-
mia, and community organizations work together. The
results of 4 decades of activities of the National High
Blood Pressure Education Program (NHBPEP) can be
measured in several ways. The publics’ awareness,
treatment, and control have increased remarkably. Hyper-
tension is the primary reason adults visit physicians.
Age-adjusted mortality for heart disease and stroke has

declined by 70% and 80%, respectively, since the begin-
ning of the program. The decline in heart and stroke
deaths is seen in both sexes and blacks and whites, and
is particularly evident in people who reside in the south-
eastern portion of the United States, which once had the
highest mortality rates of stroke in the United States. This
dramatic decrease in strokes and heart disease has
occurred despite the substantial increase in obesity and
diabetes in the United States. J Clin Hypertens (Green-
wich). 2013; 15:88–91 � 2012 Wiley Periodicals, Inc.

One of the most successful public health programs in
the past century provides an example of what can be
accomplished when the government, the private sector,
academia, and community organizations work
together.1,2 The year 2012 marks the 40th anniversary
of the establishment of the National High Blood Pres-
sure Education Program (NHBPEP) of the National
Heart Lung and Blood Institute. It is timely and
appropriate to assess how this public ⁄ private partner-
ship has significantly contributed to the very large
reduction (70% to 80%) in strokes and heart attacks
in the United States and why it is considered one of
the 10 greatest public health achievements of the 20th
century.3 The NHBPEP is arguably one of the nation’s
most successful national health education campaign.

The program was designed to translate scientific
studies into practical and useful education programs
that would increase awareness about the benefits of
treating hypertension and motivate the American peo-
ple, physicians, nurses, pharmacists, and public health
workers and to do a better job of managing this preva-
lent disease. Then, as now, there were different inter-
pretations of science and medical opinions regarding
hypertension. There were differences of opinion
regarding the definition of high blood pressure (BP),
how BP should be measured and by whom, and how
it should be treated. Starting in 1972, the NHBPEP
used a consensus process to bring together 45 major
professional, voluntary, and federal agencies into one
cohesive national policymaking body: the NHBPEP
Coordinating Committee. Committee members were
charged with sharing their views and disseminating the
unified position to their constituents. The improvement
in hypertension treatment and control and the reduc-
tion in heart and stroke deaths were seen almost

immediately. This approach proved to be an effective
education and technology transfer tool.

It should be noted that even though there have been
marked improvements in detection and treatment, high
BP remains an important public health problem. For
an individual 55 years or older, the lifetime risk of
developing high BP is approximately 90%.4 It is the
primary reason adults visit their physician.5 Despite
the sharp decrease in mortality, heart disease remains
the number one cause of death in the United States
and in most developed countries and causes more
death than all cancers combined.6 This is true for both
men and women and in both the black and white
races. The good news is that the decline in deaths
from heart disease, which began in about 1972, has
continued for nearly 4 decades.7 It is estimated that
during this period the decline has averted deaths in
more than 1.5 million Americans.8

The NHBPEP has succeeded in improving hyperten-
sion control and reducing death and disability from
heart disease and stroke. It has also succeeded in meet-
ing another important goal. It demonstrates that an
initial large federal effort as the means to prevent,
treat, and control a major disease can lead to ongoing
care as the program is downsized. Today, the treat-
ment of hypertension has become part of routine care
and the domain of primary care physicians, nurses,
public health workers, and public health departments.
Shifting the need for a large focus of the federal gov-
ernment as the primary lead for hypertension preven-
tion and control to existing medical care and local
community health services will most likely result in a
further decline in heart disease and stroke.

The history of the treatment of hypertension is truly
remarkable and is replete with stories of prominent
public individuals who had elevated BP and experi-
enced all of its complications, such as strokes and
heart failure, as well as heart attacks and progression
of kidney disease.

President Woodrow Wilson, for example, who had
hypertension, experienced several strokes when he was
president of Princeton University and governor of New
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Jersey. Finally, as president, he experienced a near
fatal stroke that left him a severe invalid for the last
years of his presidency.9

Franklin Roosevelt is another example of the effects
of untreated hypertension. His BP began to rise in the
1930s to above normal levels. Recorded levels were
>150 mm Hg to 160 ⁄ 90 mm Hg in the 1930s and
rose to levels exceeding 220 ⁄ 130 mm Hg during the
last year of his life. Roosevelt exhibited all of the com-
plications that used to occur in people with untreated
hypertension. Small strokes developed and severe
enlargement of his heart, heart failure, and progressive
kidney disease occurred. He died of a massive cerebral
hemorrhage in April 1945 at the young age of 63.10

The doctors taking care of Wilson, Roosevelt, and
other national leaders such as Stalin, failed to recog-
nize the dangers of hypertension, but even if they had,
there was little treatment to offer hypertensive patients
prior to the 1940s. In some cases of malignant hyper-
tension, longevity was measured in terms of months or
at most a year. There were experimental treatments
available in the 1930s and 1940s. For example, Dr
Kempner in North Carolina demonstrated that an
extremely low sodium diet of fruit juice and rice
would lower BP and prolong life in these severely ill
patients. Indeed, this treatment did dramatically lower
BP and prolong life but subjected the patients to a dif-
ficult lifestyle.11 Today, reduced salt diets, along with
diets containing foods rich in potassium, are part of
any treatment program for hypertension.

Other treatments in the 1940s included sympathec-
tomies. Dr Reginald Smithwick had some success in
prolonging life with this extensive surgical procedure
in patients with malignant hypertension.12 But taking
care of these patients after surgery, which often
entailed 4 to 6 weeks of hospitalization, was extremely
difficult. Postural hypotension and severe constipation
were common. Removal of the adrenal glands was
also done in some cases of malignant hypertension,
but postoperative management was difficult and
surgery was not always successful.

Many renowned physicians around the world in the
1930s and 1940s failed to recognize the seriousness of
elevated BP. Some believed in 1937 that in older peo-
ple, elevated BP was necessary to get blood to the
brain: ‘‘Hypertension may be an important compensa-
tory mechanism which should not be tampered
with.’’13 In the 1940s, others believed that people with
high BP were psychoneurotic. It was ‘‘best to leave the
BP alone and not attempt to lower it unless it was
extremely high (>200 mm Hg).’’ A BP of anything
below 200 ⁄ 100 mm Hg was considered mild and
benign and that ‘‘reassurance, mild sedation and
weight reduction were indicated.’’14,15 These opinions,
of course, were tempered by the fact that the available
treatments were dramatic, sometimes debilitating, and
not usually successful over the long-term.

Dr Irvine Page of the Cleveland Clinic and Dr Ed
Freis in Washington, pioneers in early treatment,

induced high fevers in patients with malignant hyper-
tension by using typhoid bacilli or malaria-related sub-
stances.16,17 High fevers with temperatures of up to
104�C to 105�C resulted in lowering BPs as blood ves-
sels dilated. These dramatic procedures may appear to
be primitive but were the only approaches that were
available in the early 1940s.

In the 1950s, more physicians began to recognize
the seriousness of elevated BP. The Framingham Mas-
sachusetts Study confirmed that hypertension is a
major cause of heart enlargement, heart failure,
strokes, and kidney failure.18

In the late 1940s and early 1950s, one of us (M.M.)
was fortunate enough to begin research on several
drugs, such as phenoxybenzamine, an adrenergic
blocker, and hexamethonium, a ganglion-blocking
drug.19,20 Since that time, hundreds of other medica-
tions have been tested and approved to lower BP.
Unfortunately, some of the early medications also
blocked nerves that controlled urinary and bowel
activity,20 but many of the complications of hyperten-
sion were reversed. Over time, patients with less severe
hypertension were treated with newer medications
with fewer side effects as we gained experience.

The Veterans Administration Study, which reported
its results in the late 1960s, demonstrated that reduc-
ing BP with available drugs, eg, diuretics, reserpine,
and hydralazine, dramatically reduced the complica-
tions of hypertension.21 Subsequently, many large-
scale well-conducted BP-lowering clinical trials con-
ducted throughout the world, using different types of
drugs in different populations, confirmed the clear
benefits of treating hypertension. With these clinical,
actuarial, and epidemiology studies as a background,
the National Institutes of Health was directed by the
Secretary of the then Department of Health Education
and Welfare to launch the NHBPEP. This program
brought numerous disciplines together to further
advance efforts to lower BP in more people and
dramatically reduce cardiovascular events.

While research for new medications with fewer side
effects continued in the 1960s and 1970s, the NHBPEP
was actively coordinating the National Program. One of
us (E.R.) was the Director of the program from 1983 to
2007 and the other (M.M.) served as the Senior Medical
Consultant of the program from 1974 to 2002. The
Coordinating Committee planned the national agenda
for hypertension prevention, detection, and control;
developed national guidelines for health agencies and
clinicians; and developed the national hypertension
treatment objectives for the nation.22 Through the
years, more than 2000 community programs partici-
pated in the effort to raise awareness about the impor-
tance of detecting and treating hypertension.

In 1977, the program released the first in a series of
guidelines for the evaluation and treatment of hyper-
tension.23 One of us (M.M.) chaired this first guideline
committee, which produced the first clinical guideline
based on evidence and collective clinical opinion when
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evidence was contradictory or lacking. There had
never been a national evidence-based consensus
recommendation for the evaluation and treatment of
any disease prior to this report. The NHBPEP treat-
ment guidelines, which are updated periodically, with
an eighth report to be released soon, have become the
national and international standard to evaluate, pre-
vent, and manage hypertension.24 The hypertension
treatment guidelines first published in 1977 have
served as models for other guidelines for treatment of
cholesterol abnormalities, obesity, diabetes, asthma,
heart failure, and sickle cell disease.

The increase in visibility of hypertension as a public
health problem resulted in an increase in the number
of laboratory and clinical studies designed to deter-
mine the mechanism and best treatments for high BP.
As a result, hypertension control rates continued to
improve and mortality rates declined faster as more
science was translated into action.

The NHBPEP identified racial and regional varia-
tions in hypertension control and stroke mortality in
the United States and developed a successful action
plan to reduce this disparity.25 It was the main con-
tributor to the founding of the World Hypertension
League, which uses its template to develop hyperten-
sion societies in more than 150 countries.

Shortly after the NHBPEP began, national survey
data indicated that only one quarter of the public
knew the relationship between high BP, stroke, and
heart disease. Less than half of the population was
aware that their BP was elevated. Less than one quar-
ter of the population was being treated and only 10%
had their BP controlled.26 A mass media campaign on
radio, television, and print was developed, much of it
performed as a public service by the media and indus-
try. Community health screening and educational
interventions were initiated in churches, firehouses,
and community events.27 This program was one of the
earliest health education efforts at work settings in the
automobile and insurance industry.28

Three decades later, more than 90% of the public is
aware of the relationship between high BP, stroke, and
heart disease. Every 6 months, three quarters of the
population has their BP measured and virtually every
American has had their BP measured at least once.
Within the past 2 decades, visits to physicians for
hypertension have increased 10-fold while visits to
physicians for all causes have remained relatively sta-
ble, a clear indication that patients have heard the
message to see their doctor.29 Hypertension is the pri-
mary reason adults visit their physicians.

More effective medications with fewer side effects
have been developed and most physicians are actively
treating patients with less severe degrees of elevated
BP. Today, 81% of Americans are being treated and
>50% have their BP controlled at levels
<140 ⁄ 90 mm Hg.30

The results of 4 decades of activities of the NHBPEP
can be measured in other ways.27 For example, age-

adjusted mortality for heart disease and stroke has
declined by 70% and 80%, respectively, since the
beginning of the program. Since the initiation of the
NHBPEP in the early 1970s, the decline in heart dis-
ease deaths has been steady.26,31 Better awareness,
treatment, and control of hypertension have contrib-
uted to these mortality declines, especially in relation-
ship to strokes and heart failure. Of interest today,
malignant or accelerated hypertension is rarely seen.
Other factors such as a decrease in smoking and better
management of lipid abnormalities may have contrib-
uted to the decline, but the active campaign to lower
cholesterol levels began more than a decade after the
NHBPEP. The decline in heart and stroke deaths is
seen in both sexes and blacks and whites and is partic-
ularly evident in people who reside in the southeastern
portion of the United States, which once had the high-
est mortality rates for strokes in the United States.
This dramatic decrease in strokes and heart disease
has occurred despite the substantial increase in obesity
and diabetes in the United States. Most authorities
agree that the contributions of the NHBPEP have been
significant for hypertension control not only in the
United States but throughout the world. Of impor-
tance is the fact that the diagnosis and treatment of
hypertension in most patients is relatively inexpensive
and does not involve the use of expensive technology
or hospitalizations.

NHLBI ROLE IN PROMOTING LIFESTYLE
CHANGES
It is clear that lifestyle changes may prevent or slow
the progressive rise in BP that occurs as people get
older. Reducing salt intake, losing weight if over-
weight, moderating alcohol consumption, and increas-
ing physical activity may also help to lower BP.32

Whether society is willing to adopt these lifestyle
changes over a long term is unclear. Despite the suc-
cess in reducing cardiovascular disease, heart disease,
and stroke remain the first and third cause of death in
the United States, but death rates alone cannot
describe the burden of these events. In 2011, the total
cost of cardiovascular disease in the United States was
estimated at $444 billion. Treatment of these diseases
accounts for about $1 of every $6 spent on healthcare.
It is probable that without the NHBPEP’s additional
efforts in promoting lifestyle changes and specific med-
ical therapy to lower BP, several million more people
would have died or suffered the disabilities of heart or
kidney disease and stroke. The results of the NHBPEP
have exceeded the expectations of its architects, Mrs
Mary Lasker, Secretary of Health Elliott Richardson,
Dr Michael DeBakey, and our colleagues in the pro-
gram, Drs Ed Freis, Ted Cooper, Ray Gifford, Sheldon
Sheps, Charles Curry, Aram Chobanian, Martha Hill,
Harriet Dustan, Robert Levy, Mitchell Perry, Graham
Ward, Claude Lenfant, and many others who devoted
so much of their time and energies to make this
program a success.
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The NHBPEP demonstrates that vision and commit-
ment can result in major social and medical changes.
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