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ystemic Hypertension:
n Endemic, Epidemic, and a Pandemic

aniel T. Lackland

Disease epidemics have influenced world history throughout time. Although disease pat-
terns such as the plague and smallpox historically have been infectious in nature, chronic
diseases such as cardiovascular disease, stroke, congestive heart failure, and end-stage
renal disease have become the new global epidemics. The effects of these conditions affect
nearly all populations of the world. Although high blood pressure has been implicated as
the common link of these pandemic patterns only for less than half a century, the impact
of hypertension treatment and control has become a documented population-based re-
sponse with the greatest potential for global impact. For example, an estimated 45% of the
deaths among African-American men could be prevented with treatment of high blood
pressure to goal level. However, population demographics and risk factors predict a
worsening effect as the populations of the world increase in age, racial disparities in access
to medical care widen, and comorbid conditions such as obesity and metabolic syndrome
continue to increase at epidemic rates. The economic impact of hypertension-related
conditions, end-stage renal disease, and congestive heart failure is staggering, such that
health care delivery systems will fail if the current trends are not changed. Hospitalization
rates of hypertension-related conditions are increasing along with an aging population. The
number of at-risk individuals in the population also is increasing. As the definition of
hypertension changes with lower levels of blood pressure, the proportion of the population
considered to have hypertension increases substantially. These trends and disease pat-
terns clearly identify the essential need to implement population and clinical strategies for
high blood pressure prevention, treatment, and control.
Semin Nephrol 25:194-197 © 2005 Elsevier Inc. All rights reserved.
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iseases have influenced life and world events through-
out history. The spatial and time-trend patterns of dis-

ase rates that affect segments of the population differently
ave had the greatest impact on society. These classifications
f disease patterns include the following: endemic, in which
he usual prevalence of a disease or condition is within a
iven population or geographic area; epidemic, in which the
ew causes of a disease or condition exceed the normal prev-
lence in a given population or geographic area; and pan-
emic, which is an epidemic that crosses geopolitical bound-
ries and sometimes is global in scope. These pattern
bservations typically are used in epidemiology to develop a
ublic health response for disease control.
Hippocrates certainly could be considered the first epide-
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iologist with an emphasis on the importance of epidemio-
ogic observation. In fact, his recommendations based on
bservations such as the higher occurrences of malaria and
ellow fever in swampy areas are considered more sound
han his medical treatment and therapy advisement.1,2 Dis-
ase epidemics have prompted drastic responses to the dis-
ase risk. During the black plague in medieval Europe, towns
nd homes were abandoned in an effort to flee the devastat-
ng disease. The exodus caused less garbage and excrement
n which the rats could feed, and thus disease rates de-
reased. Snow3 observed the patterns of cholera in London
nd associated the pattern with a water source. He removed
he pump handle of the Broad Street pump and prevented
ccess to the contaminated water, and thus lowered the dis-
ase risks. More recently, epidemics of smallpox, polio, and
nfluenza have been addressed with the development and use
f population-based vaccination programs. These organized
rograms greatly have affected the epidemiology of the
orld. In the past, chronic diseases have replaced infectious
iseases as the epidemic focus.4,5 Although maternal/child

ealth nutrition and sanitation remain major public health
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oncerns, chronic diseases including cardiovascular disease
nd stroke are the major global health burdens in both de-
eloping and developed regions of the world.6 These disease
atterns are evident in the United States where nearly half of
ll deaths can be attributed to cardiovascular disease, stroke,
iabetes, and end-stage renal disease.7 Within the boundaries
f the United States, smaller epidemics are evident with sig-
ificant racial and geographic disparities identified. For ex-
mple, African Americans maintain a significantly greater
urden of disease risks than their Caucasian counterparts,
nd residents of the southeastern United States have long
een recognized as having greater risks for death from these
hronic diseases.8-10 Nativity also plays a role, with individ-
als born in the southeast United States having a significantly
reater risk for dying of a stroke.11 In fact, African-American
esidents of the southeast United States, born outside of the
outheast, have a 50% less risk for dying of a stroke com-
ared with African Americans born in the Southeast. In ad-
ition to the geographic and racial disparity in disease rates,
he age of onset of disease is earlier for African Americans and
esidents of the southeast United States.12 Considering the
isease rates by age, an African-American man residing in the
outheast United States who is 45 years of age has the stroke
isk for a Caucasian man who is 55 years of age, and a Cau-
asian man born in iMinnesota who is 65 years of age. These
esults suggest a 20-year accelerated rate in the disease pro-
ess for African Americans.

igh Blood Pressure
he major common factor associated with the patterns of
ardiovascular disease, stroke, and end-stage renal disease
s high blood pressure. Numerous cohort and epidemiol-
gy studies have identified hypertension as a major risk
actor for cardiovascular disease, end-stage renal disease,
nd stroke.13-19 Hypertension accounts for a significant
opulation-attributable risk. After controlling for serum
holesterol level, body mass index, smoking, and socio-
conomic status, hypertension was the major predictor of
0-year mortality in the Charleston Heart Study for all 4
ace-sex groups (Table 1).20 In addition to the significant
ttributable risks, the population-attributable risk esti-
ates for African-American men and women were twice

he estimate of Caucasian men and women, suggesting
hat uncontrolled blood pressure may account for the ra-

able 1 30-Year Mortality Population, attributable Risk Pro-
ortions for Hypertension (140/90 mm Hg) by Race-Sex
roups)

Race/Sex
Population-Attributable

Risks

aucasian men 23.8%
aucasian women 18.3%
frican-American men 45.2%
frican-American women 39.6%

ata from Lackland et al.20
ial disparity in mortality. r
Although high blood pressure has been recognized for
ecades as a major factor for adverse outcomes, the levels of
lood pressure identified with risks have changed over time.
arly hypertension epidemiology recognized severe and ma-

ignant hypertension as the level requiring treatment.21,22 Al-
hough such levels clearly are associated with excess disease
ates, these hypertension classifications affect a relatively
mall proportion of the population. In 1960, stage 4 hyper-
ension (�210/120 mm Hg) was found in 1.1% of Caucasian
en, 1.9% of Caucasian women, 6.9% of African-American
en, and 11.2% of African-American women in the south-

astern United States.20

With the development of hypertension treatment guide-
ines in the 1970s based on epidemiologic study results, the
efinition of hypertension incorporated lower systolic and
iastolic blood pressure values. Hypertension was defined as
60/95 mm Hg and/or medically treated, and later with the
efinition of 140/90 mm Hg and/or medically treated.
With each modification of the definition of hypertension,

rom 160/95 mm Hg to 140/90 mm Hg, an increased pro-
ortion of the population is affected (Fig 1). For both cate-
ories of high blood pressure, the prevalence of hypertension
as significantly greater for African Americans.
The definition of 140/90 mm Hg and/or medically treated

or high blood pressure has become the standard definition

igure 2 The percentage of the adult US population with hyperten-
ion defined as 160/90 mm Hg and/or medically treated for the 6

igure 1 The percentage of the adult US population with hyperten-
ion defined as 160/95 mm Hg and/or medically treated and 140/90
m Hg and/or medically treated for Caucasians and African Amer-

cans. o, 160/95 mm Hg; �, 140/90 mm Hg. Data from Burt et al.23
ace/sex groups. Data from Hajjar and Kothen.24
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sed during the past decade. With this definition, the pat-
erns of hypertension vary significantly by race, sex, and age
ith African Americans and older individuals having the
igher rates (Figs 2 and 3).25 These disease patterns in risks
nd trends of hypertension are consistent with the patterns of
nsulin resistance and obesity, suggesting parallel epidem-
cs.25

ypertension in the Future
opulation projections for the future forecast a greater

mpact of high blood pressure and a greater dynamic hy-
ertension epidemic. The number of Americans over age
5 is projected to increase from 30 million in 2000 to more
han 45 million people in 2020 (Fig 4),27 and more than
5% of these individuals would be considered to have high
lood pressure with the definition of 140/90 mm Hg
nd/or medically treated.26

Further complicating the population demographics, the
roportion of older individuals will increase at a greater rate
han young adults entering the job market (Fig 5).26

The impact of high blood pressure on medical care will be
ven greater when the Seventh Report of the Joint National
ommittee on Prevention, Detection, Evaluation, and Treat-
ent of High Blood Pressure (JNC 7) category of prehyper-

igure 3 The percentage of the adult US population with hyperten-
ion defined as 140/90 mm Hg and/or medically treated for the
ifferent age groups. Data from Hajjar and Kothen.24

igure 4 The amount of the US population who were 65 years of age
nd older from 1995 to present and the projected amount of who

ill be 65 years of age and older through 2020. Data from Day.26
ension is considered, which will increase the number of
ndividuals considered to have high blood pressure.27

The epidemiology of systemic hypertension has identified
he patterns of disease consistent with endemic, epidemic,
nd pandemic events. The epidemiologic findings predict an
ncreased impact of high blood pressure and hypertension-
elated outcomes on the population. However, these obser-
ations also could prompt actions as seen from other epidem-
cs. As Rose28 recommended decades ago, the clinical and
opulation-based prevention strategies should be imple-
ented in response to the epidemic. These strategies include
opulation efforts to increase hypertension awareness and
revention interventions such as weight management and
iet modification, and clinical efforts such as the implemen-
ation of treatment guidelines.
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