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ABSTRACT

High blood pressure has long been recognized as associated with increased risk. Basically, the higher the systolic
blood pressure, the greater the risk of stroke. The high blood pressure risks are evident in both genders, all ages
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and all population. Lower blood pressure are associated with lower stroke risks. These intervention and prevention have been effective in

lowering blood pressure and stroke risk reduction.

INTRODUCTION

The diagnosis, treatment, management and prevention
of high blood pressure represent one of the major pub-
lic health issues. Every country and population is af-
fected by elevated BP with adverse outcomes, such as
stroke and end-stage renal disease with the associated
economic burden. However, the successful efforts for
hypertension control and prevention have manifested
into a public health success story with global implica-
tions.

HYPERTENSION RISKS

Hypertension risks were first recognized with the associa-
tion of BP levels and stroke risks in the 1920s. Early clinical
studies identified clear benefits of lowering BP on reducing
stroke deaths. The evidence for the benefits of lower blood
pressure is strong, continuous, graded, consistent, inde-
pendent, predictive, and etiologically significant for those
with or without comorbid conditions including coronary
heart disease. These results were so significant such to be
used in development and implement the national pro-
grams, that promoted hypertension screenings and patient
treatment.

Hypertension-related outcomes, such as stroke mortality
was reduced from 88/100,000 in 1950 to 23/100,000 in 2010,
with consistent reductions in mortality for all age, race and
sex groups is consistent with high BP recognition and re-
duction campaigns initiated during the same period. These
BP reduction strategies included clinical interventions for
hypertension and public health efforts focused on life style
for the shifting of BP distributions. The decline in hyper-
tension-related outcomes significantly accelerated after the
introduction of tolerable antihypertensive drug therapy in
the 1960s.

Epidemiological studies have shown elevated BP is the
most important determinant of the risk of stroke with a
linear relationship beginning at relatively low levels of
systolic and diastolic BP. Risk factors for high BP, includ-
ing increased body mass, obesity, increased waist circum-
ference, higher alcohol intake, and greater sodium intake
are also associated with risks for high BP related out-
comes.

PREVALENCE OF HIGH BP AND BLOOD PRESSURE
DISTRIBUTION

Recent estimates from population surveillance identify
global hypertension prevalence estimates of 1.2 billion in-
dividuals, with an estimated 7.0 million deaths per year
attributable to hypertension. as the population ages, the
number of individuals with elevated BP increases. The per-
centage of patients with hypertension receiving treatment
has increased to where more than 90% of the population
knows the relationship between high BP and stroke, nearly
70% of the adult hypertensive population are treated, and
nearly half of those treated for high BP are controlled to be-
low 140/90 mm hg.

Between 1980 and 2015 median and 90th percentile systol-
ic BP declined by approximately 16 mm hg. This declin-
ing shift in BP distributions was consistent for different age
groups, including 18 to 29 years, 18 to 39 years, 30 to 59
years, and 60 to 74 years. These population wide changes
in reduced BP seen within the last five decades have been
associated with the large accelerated reductions in stroke
mortality. The recognition of elevated BP as a risk factor
appears to have affected BP levels and subsequent stroke
mortality risks. While the decline in stroke mortality and
lowering BP may have appeared to be evident before this
recognition and treatment of hypertension, the effects of
lowered BP is most evident after the population-based
campaigns. Hypertension treatment and control rates have
consistently increased since the early 1970s. This improve-
ment is seen in all subsets of the population. Further dem-
onstrating the impact of treatment, SBP is lower for treated
hypertensive than untreated groups. all populations have
shown significant improvements during the time period.
Likewise a reduction in mean SBP has been observed for
all age, race, and gender groups. The 90th percentile SBP
levels have been lowered over the past decades suggest-
ing significant impact of hypertension treatment and con-
trol, Similarly, the 10th percentiles have also been lower
through past years. The reduction in these lower BP levels
is most likely the results of lifestyle and non-pharmacologi-
cal interventions and public health activities.

Pharmacological treatment of BP focuses on individuals
with hypertension defined as a value of 140/90 mm hg or
greater, the risk of stroke begins at BP below 140/90 mm
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hg levels. A meta-analysis of 60 studies found each incre-
mental rise of 20 mm hg SBP and 10 mm hg DBP was asso-
ciated with a two-fold increase in death rates from stroke.

In addition, age related rise in SBP is primarily responsible
for an increase in both incidence and prevalence of hyper-
tension with a lifetime risk of hypertension to be approxi-
mately 90% for men and women, who were Non-hyperten-
sive at 55 or 65 years and survived to age 80 to 85. These
risks demonstrate the impact of BP to hypertensive catego-
ries with increasing age is evident by patterns and trends
indicating that the 4-year rates of progression to hyperten-
sion are 50% for those 65 years and older with BP in the
130 to 139/85 to 89 mm hg range and 26% for those with
BP between 120 and 129/80 to 84 mm hg.

OBSERVATIONAL STUDIES

In cohort studied high BP was identified as responsible for
the largest number of cardiovascular and stroke deaths.
The INTERSTROKE study concluded the contribution of
various risk factors to the burden of stroke worldwide to
be 34.6% for hypertension. In addition,approximately 45%
of all strokes might be attributed to uncontrolled BP. Such
risk estimates are consistent for all components of the pop-
ulation with significant population-attributable risk for ele-
vated BP and stroke mortality. The linear relationship holds
true for all demographic indicating the higher BP the great-
ernthe risk of stroke mortality.

CLINICAL TRIALS

Treatment of high BP has been associated with reductions
in stroke incidence by 35 to 40%; myocardial infarction, 20
to 25%; and heart failure, more than 50%. It is estimated
that among patients with stage one hypertension (SBP 140-
159 mm hg and/or DBP 90-99 mm hg) reductions of 4.7
mm hg reduced stroke mortality by 17.6%.

Several studies focused on secondary prevention. The
Dutch TIA trial study and other major trials have shown
significant lower rates of recurrent stroke with lower BP.
The secondary prevention of small sub-cortical stroke
(SPS3) trial showed targeting a systolic BP less than 130
mm hg is likely to reduce recurrent stroke by about
20%(p=0.08) and significantly reduced intra-cerebral hemor-
rhage by 2/3.

HYPERTENSION TREATMENT GUIDELINES

From the 1970s, high BP guidelines have been developed
to guide clinical practice with high impact on elevated
BP control and management of high BP. The treatment
guidelines have included recommendations focused on
the reduction of hypertension-related conditions includ-
ing stroke. A major contribution of the clinical guidelines
remains the definition of hypertension and BP treatment
goals. With each set of guidelines, the BP level for treat-
ment and goals have typically been lowered. These guide-
lines recommendations for clinical management are also
used for health hypertension control efforts. The implemen-
tation of the guidelines to address the population at risk is
designed to impact the disease risk.

STRUCTURED PROGRAMS

The impact of elevated BP on the population has led to the
establishment of prevention and management strategies
for hypertension as major public health objectives with the
premise that if the elevation of BP with age can be prevent-
ed or reduced, outcomes, such as stroke will be affected.
This concept has led to the implementation of public health
strategies and programs to reduce BP in the population as
an effort to lower risks. The traditional global risk factors
include excess body weight; excess dietary sodium intake;
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suboptimal physical activity; inadequate intake of fruits,
vegetables, and potassium; and excess alcohol intake. These
programs are aimed at working with the food industry and
restaurants as well as establishing policies to reduce salt
in the prepared and processed food, encouraging the con-
sumption of more fresh fruits and vegetables, increasing
community participation in physical activity, detecting and
tracking high BP at churches, worksites and community
events and public education campaigns.

This population-based approach complements the clinical
hypertension treatment and management. Primary preven-
tion strategies are implemented to reduce the BP levels in
the population. The desired outcome is the shift to the left
of BP distributions in the general population delays in on-
set of hypertension and BP associated morbidity and mor-
tality. Risk estimates from the two decades ago predicted
a 5 mm hg reduction of SBP in the adult population would
result in a 14% SBP is consistent with the decline in stroke
mortality, and corresponds to the predicted lower stroke
mortality rates.

Clinical trials have confirmed the consistent findings of re-
duced BP and lower stroke mortality rates. The trends in
strokes with BP level identified from the observational epi-
demiologic studies are consistent with the evidence for the
levels of BP reduction from clinical guidelines and inter-
vention programs focus on BP management and lower BP
levels for primary and secondary prevention. The accelerat-
ed decline in stroke mortality beginning in the 1970s is con-
sistent with the aggressive hypertension treatment and con-
trol strategies implemented in that time period. In addition,
with an aging and heavier population, the pool of at-risk
individuals has increased substantially during this time pe-
riod. The decrease in BP with drug therapy as assessed in
clinical settings and widespread public health interventions
in the general population appears to be the major determi-
nant for reduction in the risk of hypertension-related out-
comes.
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