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Abstract

AIM: To determine the prevalence of hypertension in
the urban and rural population of India.

METHODS: Relevant studies were identified through
computer based and manual searches using MEDLINE/
PubMed, Google scholar, EMBASE, Cochrane Library
and reference lists of prevalence studies from January
2000 to June 2012. A total of 12 studies were included
in the meta-analysis of hypertension in urban India and
10 studies in the analysis of hypertension in rural India
after applying the inclusion and exclusion criteria. Esti-
mates of prevalence were calculated using the random
effect model for meta-analysis.

RESULTS: The electronic search using appropriate
keywords identified 177 titles for prevalence of hyper-
tension in urban India, of which 165 were excluded,
and 133 titles for prevalence in rural India, of which
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123 were excluded after applying the inclusion criteria.
Twelve studies including 125333 subjects were ana-
lyzed to assess the prevalence of hypertension in the
urban Indian population, whereas ten studies including
24800 subjects were analyzed to determine the preva-
lence of hypertension in the rural Indian population.
The prevalence of hypertension in the urban population
was estimated to be 40.8% (95%CI: 40.5%-41.0%)
and that of hypertension in the rural population was
17.9% (95%CI: 17.5%-18.3%). It is evident that the
prevalence of hypertension is significantly higher in the
urban population of India compared to the rural.

CONCLUSION: Current evidence suggests that policies
and interventions should be prioritized for reduction of
hypertension in the adult Indian population, especially
the urban population.

© 2013 Baishideng. All rights reserved.
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Core tip: A meta-analysis of prevalence studies on hy-
pertension in India from January 2000 to June 2012
reveals a high prevalence of hypertension in the urban
(40.8%) as well as rural population (17.9%). The prev-
alence of hypertension is markedly higher in the urban
population compared to the rural population, but the
prevalence in the rural population is also a matter of
concern with almost every fifth individual at risk. This
is indicative of the epidemiological transition, which
must raise an alarm for policy makers and health care
professionals. Primordial and primary prevention of
hypertension can bring about a substantial reduction in
cardiovascular morbidity and mortality which occurs as
a consequence of hypertension.
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INTRODUCTION

Globally, the overall prevalence of hypertension or raised
blood pressure in adults aged 25 and above was around
40% in 2008". Worldwide, hypertension is estimated
to cause 7.5 million deaths, about 12.8% of the total
deaths. Hypertension accounts for 57 million disability
adjusted life years (DALYS) or 3.7% of total DALYS'".
The World Health Organization (WHO) has estimated
that globally about 62% of cerebrovascular diseases
and 49% of ischemic heart diseases are attributable to
suboptimal blood pressure (systolic > 115 mmHg), with
little variation by sex”. One in three adults worldwide
has high blood pressure. Hypertension increases the risk
of heart attack, stroke, kidney failure and many other as-
sociated co morbidities. Treating raised blood pressure
and maintaining it below 140/90 mmHg is associated
with a reduction in cardiovascular complications'".

The theme for World Health Day (WHD) 2013 is
“high blood pressure”m. The goal of WHD 2013 is to
reduce heart attacks and strokes. Keeping in line with
the WHO-Government of India Country Cooperation
Strategy, the WHD 2013 events in India are aimed at
raising the awareness amongst national policymakers,
program managers and other stakeholders on the need
to strengthen the Indian health system to make it com-
petent enough to respond to hypertension and related co
morbidities.

Hypertension is a controllable disease and it has been
reported that targeted reductions in people with hyper-
tension are expected to produce large reductions in the
burden of cardiovascular disease!. According to the sev-
enth report of the Joint National Committee (JNC-7) on
prevention, detection, evaluation and treatment of high
blood pressure, adoption of healthy lifestyles by all indi-
viduals is critical for the prevention of high blood pres-
sure’”. Accurate estimates of hypertension are therefore
necessary to plan effective control measures.

A meta-analysis showed an increase in the prevalence
of hypertension in India over the years from 1%-3% in
1950 to 10%-30.9% in 2002". Another cause for concern
is the epidemiological transition, as it is likely that the
prevalence of risk factors, and consequently the preva-
lence of hypertension and cardiovascular diseases, would
rise with the socioeconomic development of rural areas
in India.

India accounts for 17% of the world’s population,
the second largest in the world, and hence it contributes
largely to the statistics of any disease in the world".
Given the fact that hypertension is on the rise in develop-
ing countries like India, this meta-analysis was designed
to consolidate the available data to find out the current
prevalence of hypertension in urban and rural India.
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MATERIALS AND METHODS

Search strategy

We searched MEDLINE/PubMed, Google scholat,
EMBASE, Cochrane Library and reference lists of preva-
lence studies from January 2000 to June 2012. Internet
searches used permutations of medical subject headings
for prevalence studies on hypertension in India. The fol-
lowing keywords were looked for individually or in asso-
ciation: hypertension, India, prevalence, blood pressure,
systolic, diastolic, mmHg; The limits included were: Eng-
lish for the language category and humans for the study

category (Figure 1).

Selection criteria

The studies that met all of the following criteria were in-
cluded in the present meta-analysis: (1) they were preva-
lence studies; (2) the study design was cross-sectional;
(3) the age group included in the study was 20 years and
above; (4) the study was conducted in the Indian popula-
tion; (5) the cut-off for classification of hypertension was
systolic blood pressure = 140 mmHg and/or diastolic
blood pressure = 90 mmHg; and (6) the study contained
original data. All the studies had a cross-sectional design
and blood pressure measurement on a single visit was
considered. Exclusion criteria: reviews, letters to editors,
case series and case-control studies were not included be-
cause of insufficient data for analysis.

Statistical analysis

Data was analyzed using the statistical software Compre-
hensive Meta-analysis V2. The random effect model was
used to calculate the estimate of the prevalence of hyper-
tension rather than the fixed effect model. The random
effect model takes into account any heterogeneity inher-
ent in the meta-analysis.

RESULTS

Literature review

The electronic search in Pubmed, using the keywords
“prevalence of hypertension in urban India”, identified
177 titles, of which 165 were excluded based on review
of titles, abstracts and text after applying the inclusion
criteria. To avoid bias due to selection criteria and blood
pressure criteria used in various studies, age, blood pres-
sure cut-off and study design criteria were taken into
consideration. The remaining 12 studies were included
in the analysis. Similarly, following electronic search in
Pubmed, using the keywords “prevalence of hyperten-
sion in rural India”, we identified 133 titles, of which 123
were excluded based on review of titles, abstracts and
text after applying the inclusion criteria. The remaining
10 wete included in the analysis.

Study characteristics

In total, 12 studies were included in the meta-analysis of
hypertension in urban India and 10 studies in the analysis
of hypertension in rural India.
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Table 1 Review of studies on the prevalence of hypertension

First author Place Age group (yr) Sample size Prevalence

In the urban Indian population
Anand™ Maharashtra 30-60 1662 34.0
Gupta et al™ Rajasthan >20 1123 334
Shanthirani ef al™ Tamil Nadu > 20 1262 21.1
Gupta et al™ Maharashtra >35 88653 47.9
Prabhakaran et al™” Delhi 20-59 2935 30.0
Reddy et al™ Multi-centric 20-69 19973 27.7
Mohan et al™ Tamil Nadu > 20 2350 20.0
Kaur et al™ Tamil Nadu 18-69 2262 27.2
Yadav et al™ Uttar Pradesh > 30 1746 322
Midha et al"” Uttar Pradesh > 20 400 32.8
Gupta® Multi-centric 35-70 926 482
Chakraborty et al” West Bengal 18-60 433 17.6

In the rural Indian population
Kusuma et al®" Andhra Pradesh >20 1316 21.0
Hazarika et al™ Assam > 30 3180 33.3
Midha et al” Uttar Pradesh >20 400 145
Todkar et al™ Maharashtra >20 1297 7.2
Bhardwaj et al™ Himachal Pradesh >18 1092 35.9
Kinra et al®™ Multi-centric 20-69 1983 20.0
Rajasekar et al™ Tamil Nadu >30 1905 19.1
Kadu et al™ Maharashtra >18 2196 12.8
Bansal et al™ Uttarakhand >15 968 323
Kaur et al™ Tamil Nadu 25-64 10463 214

Total articles identified using MeSH search on
MEDLINE/Pubmed, EMBASE, Cochrane, Google
scholar using keywords
“prevalence of hypertension in urban India”
(n = 260)

Total articles identified using MeSH search on
MEDLINE/Pubmed, EMBASE, Cochrane, Google
scholar using keywords
“prevalence of hypertension in rural India”
(n = 208)

Total articles restricted to studies done on
humans
(n = 236)

Total articles restricted to studies done on
humans
(n =182)

Total articles restricted to studies ranging from
year 2000 onwards
(n=177)

Total articles restricted to studies ranging from
year 2000 onwards
(n =133)

Total articles remaining after applying
exclusion criteria:
Age = 20 yr, BP cut-off: systolic = 140 mmHg
and/or diastolic = 90 mmHg
(n=12)

Total articles remaining after applying
exclusion criteria:
Age = 20 yr, BP cut-off: systolic = 140 mmHg
and/or diastolic = 90 mmHg
(n =10)

Figure 1 Flow diagram of selection process. Course of systematic literature review on prevalence of hypertension in urban and rural India. BP: Blood pressure.

Meta-analysis

After analysis of 125333 subjects from twelve studies,
the prevalence of hypertension in the urban Indian pop-
ulation was found to be 40.8% (95%CI: 40.5%-41.0%)
(Table 1). Ten studies including 24800 subjects were
analysed and the prevalence of hypertension in the
rural population was estimated to be 17.9% (95%Cl:
17.5%-18.3%) (Table 1). Figure 2 shows the meta-analysis

of prevalence of hypertension in the urban and rural
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Indian population respectively. The overall prevalence
rate is represented by the random effect size which was
estimated to be 40.8% in urban and 17.9% in the rural
population.

DISCUSSION

In the present meta-analysis, the prevalence of hyperten-
sion was estimated to be 40.8% in urban and 17.9% in
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A Meta Analysis
Study name Statistics for each study
Point estimate SE Variance Lower limit Upper limit Z-value P-value
Anand™”! 34.00 1.160 1.34 31.72 36.27 29.310 0.000
Gupta et a*! 33.40 1.410 1.98 30.63 36.16 23.688 0.000
Shanthirani et a/** 21.10 1.150 1.32 18.84 23.35 18.348 0.000
Gupta et a*® 47.90 0.170 0.02 47.56 48.23 281.765 0.000
Prabhakaran et a/*®! 30.00 0.850 0.72 28.33 31.66 35.294 0.000
Reddy et ai** 27.20 0.310 0.09 26.59 27.80 87.742 0.000
Mohan et a/** 20.00 0.830 0.68 18.37 21.62 24.096 0.000
Kaur et a/*! 27.20 0.940 0.88 25.35 29.04 28.936 0.000
Yadav et a/*” 32.20 1.120 1.25 30.00 34.39 28.750 0.000
Midha et a/*” 32.80 2.350 2.40 28.10 37.49 28.725 0.000
Gupta®”? 48.20 1.640 2.69 44,98 51.41 29.390 0.000
Chakraborty et a/”! 17.60 1.830 3.34 14.01 21.18 9.617 0.000
Random effect size 40.76 0.137 0.01 40.49 41,02 297.873 0.000
B Meta Analysis
Study name Statistics for each study
Point estimate SE Variance Lower limit Upper limit Z-value P-value

Kusuma et /" 21.00 1.100 1.21 18.84 23.15 19.091 0.000
Hazarika et a/*” 33.30 0.800 0.64 31.73 34.86 41,625 0.000
Midha et a/*” 14.50 1.500 0.25 11.10 17.90 18.600 0.000
Todkar et a/*”! 7.20 0.700 0.49 5.82 8.57 10.286 0.000
Bhardwaj et a/*" 35.90 1.500 2.25 32.96 38.84 23.933 0.000
Kinra et a/®* 20.00 0.900 0.81 18.23 21.76 22.222 0.000
Rajasekar et a/*™” 19.10 0.900 0.81 17.33 20.86 21.222 0.000
Kadu et a/*" 12.75 0.700 0.49 11.37 14.12 18.214 0.000
Bansal et a/*® 32.30 1.500 2.25 29.36 35.24 21.533 0.000
Kaur et a/* 21.40 0.400 0.16 20.61 22.18 53.500 0.000
Random effect size 17.91 0.223 0.05 17.47 18.34 80.259 0.000

Figure 2 The overall prevalence rate is represented by the random effect size. A: Meta-analysis of prevalence of hypertension in the urban Indian population; B:

Meta-analysis of prevalence of hypertension in the rural Indian population.

the rural Indian population. Gupta ez al” reported the
highest prevalence of hypertension (48.2%) in a recent
multi-centric study, conducted in the urban population
of India. However, Chakraborty ez a/” observed a lower
prevalence of hypertension (17.6%) possibly because of
the lower age group (18-60 years) and lower socioeco-
nomic strata (slum dwellers) included in the study.
Anand™ (34.0%), Gupta ez a/"" (33.4%) and Shanthirani
et al' (21.1%) in the early 2000s, and Reddy et a/'"”
(27.7%), Mohan et al' (20.0%), Kaur ez al™ (27.2%),
Prabhakaran ¢z a/'” (30.0%) and Midha e al'” (32.8%)
in the mid 2000s have observed that the prevalence of
hypertension ranged between 20%-40% throughout the
decade. However, no significant trend has been observed
in the prevalence of hypertension among the studies
conducted down the years. The findings of Gupta ¢z al'"
reveal a prevalence of 47.9% from Mumbai, Maharashtra,
probably because of the stressful lifestyle of subjects in
a metropolitan city. The result of the meta-analysis sum-
marizes all these findings and shows the prevalence of
hypertension as 40.8% in the urban population of India.
In the rural population, the lowest prevalence (7.2%)
was observed by Todkar ¢ a/'” in Maharashtra. Midha
et al'" (14.5%), Rajasekar ¢ al™ (19.1%) and Kadu ez al*"
(12.8%) have reported a lower prevalence compared to
Bansal ez ai™ (32.3%) and Kaur ez al” (21.4%). Despite
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the lack of an obvious trend, the prevalence of hyperten-
sion in the rural population is rising swiftly to match up
to the urban rates. Bhardwaj ez a/* reported the highest
prevalence of hypertension (35.9%) in the rural popula-
tion of Himachal Pradesh. The meta-analysis revealed a
prevalence rate of 17.9% among the rural population.
From the available data, it is obvious that the preva-
lence of hypertension is higher in the urban population
of India compared to the rural. No consistent trends
are visible with respect to regional variations. In rural
populations, the prevalence of hypertension is higher
in Himachal Pradesh, while in urban studies prevalence
rate is higher in Maharashtra™". The prevalence rate of
hypertension was amongst the highest in metropolitan
cities like Mumbai''”. Moreover, the prevalence of hyper-
tension in rural populations is steadily increasing and is
approaching the rates of the urban population. Several
studies have reported that there are significant urban-ru-
ral differences in metabolic cardiovascular risk factors™
Prevalence of smoking is greater in rural men while all
other risk factors, such as sedentary lifestyle, obesity,
central obesity, hypercholesterolemia, diabetes and the
metabolic syndrome, are more common in urban men
and women". Most studies on urban-rural differences in
cardiovascular risk factors from Haryana, Delhi, Rajast-
han and Tamil Nadu have reported greater prevalence of
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multiple CVD risk factors in the urban population””. As
a result, cardiovascular diseases are epidemic in the urban
regions of low income countries such as India. However,
greater prevalence of cardiovascular risk factors in urban
areas in India is in contrast to high income countries
where the CVD risk factors are equal in urban and rural
areas”™, Similarly, it has been observed that in the more
developed states of India, such as Kerala, the rural-urban
differences in cardiometabolic risk factors have largely
disappeared and the risk factors are equal or slightly
greater in the rural population®™. Hazarika ez a/*” report-
ed that even in the rural population of Assam, body mass
index and waist-hip ratio were significant risk factors of
hypertension. Kusuma e7 al’" confirmed the hypothesis
that acculturation/modernization may elevate the risk of
hypertension and that prevalence is generally low among
traditional population groups. Kinra ef al™ suggested
that a nutrition transition (coexistence of over-nutrition
and under-nutrition) may have progressed to some parts
of rural India. He observed that obesity, dyslipidemia,
diabetes and hypertension were more prevalent in higher
socioeconomic groups in the rural areas. This epidemio-
logical transition is a cause for serious concern as it is
likely that the prevalence of risk factors, and thereby the
prevalence of hypertension and cardiovascular diseases,
would rise with the socioeconomic development of rural
areas.

Yadav ¢z al™ observed that there was a high preva-
lence of cardiovascular risk factors in the general popula-
tion [central obesity (86.7%), elevated LDL cholesterol
(22.8%), abnormal glucose tolerance (41.6%) and smok-
ing (20.3% of males)]. Two or more of the cardiovas-
cular risk factors were present in a higher proportion
of hypertensives (66%, OR = 3.0, P < 0.0001) and pre-
hypertensives, (56%, OR = 2.0, P < 0.0001) compared
to normotensive subjects (39%). The current rate of hy-
pertension in the urban areas and the rising trend in the
rural population is a warning to institute lifestyle changes
in the community in order to put a halt to the increasing
rates.

Challenge ahead

The high prevalence of hypertension in the urban and ru-
ral population in India presents a formidable challenge to
the Indian health system. In countries like India, the out-
of-pocket expenditures incurred for non-communicable
diseases (NCDs) like hypertension are high, which hits
the impoverished households the most. Medicines for
these chronic diseases account for a large portion of ex-
penditure. Therefore, population based prevention strate-
gies have a high impact and are cost-effective as these
target lifestyle change. Interventions utilizing the power
of public policies for reducing salt, fat, sugar and alco-
hol intake through regulatory and consumer education
approaches; increasing physical activity through sound
urban planning and creation of activity-promoting envi-
ronments; increasing fruit and vegetable intake through
appropriate agricultural and pricing mechanisms; and
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implementing comprehensive tobacco control have the
potential to prevent a large proportion of disease events
in the whole populationml

Hypertension is easily diagnosable and treatable with
lifestyle modifications and effective medicines. Furthet-
more, hypertension control provides an entry point to
deal with other NCDs as any intervention will help to
concomitantly address other NCDs as well. This has been
taken into cognizance in the newly launched National
Programme for Prevention and Control of Cancer, Dia-
betes, Cardiovascular Diseases and Stroke (NPCDCS),
which has hypertension and diabetes as the main focus
areas’ . National strategies will focus on prevention and
health promotion as the key to reduce disease burden.
Health education programs that promote exercise, weight
reduction, early diagnosis and screening are some of the
key interventions that will be promoted at various levels
of heath facilities””. Under the NPCDCS, the strategy for
early diagnosis of chronic NCDs will consist of oppor-
tunistic screening of persons above the age of 30 yeats
at the point of primary contact with any health care facil-
ity™. The NCD clinics mandated under NPCDCS could
be leveraged to facilitate guidelines based hypertension
management with emphasis on generic drugs and those
recommended by the Indian Public Health Standards™.

In conclusion, the high prevalence of hypertension in
the urban population and a rising prevalence in the rural
population must raise an alarm for policy makers and
health care professionals as this is an area where primor-
dial and primary prevention measures can bring about
a substantial reduction in cardiovascular morbidity and
mortality in the future.

Limitations

Given the limited amount of data available on the preva-
lence of hypertension in India, studies conducted in sub-
jects with different bio-social characteristics have been
included in the meta-analysis. Nevertheless, the pooled
estimate does provide an overview of the magnitude of
the problem of hypertension in the Indian population.

COMMENTS

Background

The overall prevalence of hypertension in adults aged 25 and over was around
40% in the world in 2008 and a meta-analysis estimated a prevalence of
10-30.9% in India in 2002. This shift in epidemiological profile presents a unique
challenge to India’s health system as rates of cardiovascular and metabolic
disease like hypertension and diabetes, obesity and cancer rise, tuberculosis,
diarrheal disease and water borne ilinesses remain widespread. According
to a 2012 World Health Organization report, non communicable diseases are
responsible for two-thirds of the total morbidity burden and about 53% of total
deaths in India. Hypertension provides an entry point to other non-communica-
ble diseases. Therefore, a precise estimate of the prevalence of hypertension in
the urban and rural population of the India is required to assess the magnitude
of the problem that has to be addressed.

Research frontiers

Very few studies are available on the prevalence of hypertension in India. A
consolidated estimate of hypertension from various studies conducted in dif-
ferent regions of the country can aid the development of preventive strategies.
The difference in prevalence between the urban and rural population has also
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been studied to provide an insight to the kind of preventive and promotive ser-
vices required.

Innovations and breakthroughs

It is possible that an insight into the magnitude of the problem of hypertension
can help in shaping the preventive programs and policies specific for the rural
and urban population.

Applications

Very few multi-centric studies are available in India; therefore, the main applica-
tion of this meta-analysis is to consolidate the available data to determine the
burden of hypertension in country.

Terminology

A meta-analysis integrates the quantitative findings from separate but similar
studies and provides a numerical estimate of the overall effect of interest. Dif-
ferent weights are assigned to the different studies for calculating the summary
or pooled effect. The weighting is related with the inverse of the standard error
(and therefore indirectly to the sample size) reported in the studies. Studies with
smaller standard error and larger sample size are given more weight in the cal-
culation of the pooled effect size. The meta-analysis table lists the prevalence
of hypertension (expressed as a percentage), with their 95%Cl found in the
individual studies included in the meta-analysis. The pooled proportion (preva-
lence) with 95%Cl is given for the random effects model. The random effects
model will tend to give a more conservative estimate (i.e., with wider confidence
interval), but the results are more valid as they take into account any inherent
heterogeneity. Under the random effects model, the true effects in the studies
are assumed to vary between studies and the summary effect is the weighted
average of the effects reported in the different studies.

Peer review

This manuscript is a meta-analysis on the prevalence of hypertension in India.
Its results have provided evidence for policies and interventions for hyperten-
sion. It is well written.
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