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Background: A region-specific (urban and rural parts of
north, east, west, and south India) systematic review and
meta-analysis of the prevalence, awareness, and control of
hypertension among Indian patients have not been done
before.

Methods: Medline, Web of Science, and Scopus
databases from 1950 to 30 April 2013 were searched for
‘prevalence, burden, awareness, and control of blood
pressure (BP) or hypertension (>140 SBP and or >90 DBP)
among Indian adults’ (>18 years). Of the total 3047
articles, 142 were included.

Results: Overall prevalence for hypertension in India was
29.8% (95% confidence interval: 26.7—-33.0). Significant
differences in hypertension prevalence were noted
between rural and urban parts [27.6% (23.2-32.0) and
33.8% (29.7-37.8); P=0.05]. Regional estimates for the
prevalence of hypertension were as follows: 14.5% (13.3—
15.7), 31.7% (30.2-33.3), 18.1% (16.9-19.2), and
21.1% (20.1-22.0) for rural north, east, west, and south
India; and 28.8% (26.9-30.8), 34.5% (32.6—36.5), 35.8%
(35.2-36.5), and 31.8% (30.4-33.1) for urban north,
east, west, and south India, respectively. Overall estimates
for the prevalence of awareness, treatment, and control of
BP were 25.3% (21.4-29.3), 25.1% (17.0-33.1), and
10.7% (6.5—15.0) for rural Indians; and 42.0% (35.2—
48.9), 37.6% (24.0-51.2), and 20.2% (11.6-28.7) for
urban Indians.

Conclusion: About 33% urban and 25% rural Indians
are hypertensive. Of these, 25% rural and 42% urban
Indians are aware of their hypertensive status. Only 25%
rural and 38% of urban Indians are being treated for
hypertension. One-tenth of rural and one-fifth of urban
Indian hypertensive population have their BP under
control.

Keywords: awareness, control, hypertension, India, meta-
analysis, prevalence, systematic review

Abbreviations: BP, blood pressure; GBD, global burden
of disease; HTN, hypertension; NCD, noncommunicable
disease; NEWS, north, east, west, and south
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INTRODUCTION

igh blood pressure (BP) is ranked as the third most
H important risk factor for attributable burden of

disease in south Asia (2010) [1]. Hypertension
(HTN) exerts a substantial public health burden on cardio-
vascular health status and healthcare systems in India [2,3].
HTN is directly responsible for 57% of all stroke deaths and
24% of all coronary heart disease (CHD) deaths in India [4].
The WHO rates HTN as one of the most important causes
of premature death worldwide [5]. The Global and Regional
Burden of Disease and Risk Factors study (2001), in
a systematic analysis of population health data for attribu-
table deaths and attributable disease burden, has ranked
HTN in south Asia as second only to child underweight
for age [6].

In an analysis of worldwide data for the global burden of
HTN, 20.6% of Indian men and 20.9% of Indian women
were suffering from HTN in 2005 [7]. The rates for HIN in
percentage are projected to go up to 22.9 and 23.6 for
Indian men and women, respectively by 2025 [7]. Recent
studies from India have shown the prevalence of HTN to be
25% in urban and 10% in rural people in India [4,8—10].
According to the WHO 2008 estimates, the prevalence of
raised BP in Indians was 32.5% (33.2% in men and 31.7%
in women) [11]. However, only about 25.6% of treated
patients had their BP under control, in a multicenter study
from India on awareness, treatment, and adequacy of
control of HTN [12].
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An alarming rise in HTN projected by Global Burden of
Hypertension 2005 study, [7] the GBD 2010 study [1] and
WHO 2011 NCD India specific data [11] portray a grim
picture for the 17.8% of the world’s population who reside
in India. Previously, a systematic review on the prevalence
of HTN in India, for studies published between 1969 and
July 2011, reported a range between 13.9 to 46.3% and
4.5 to 58.8% in urban and rural areas of India, respectively
[13]. The regional variations (between urban and rural)
reported in prevalence of HTN are also seen in cardio-
vascular diseases. Published literature reports regional
variations in mortality and prevalence of CHD and stroke
in India (south India has higher CHD mortality and eastern
India has higher stroke rates [14]). Similar variations are also
seen among urban and rural areas with CHD prevalence
being higher in urban parts of India [14]. Hence, we aimed
to perform a systematic review and meta-analysis to arrive
at pooled estimates for region-wise prevalence of HTN
among rural and urban parts of India; and awareness,
treatment, and control of BP among Indian patients
suffering from HTN.

METHODS

Search strategy

Between January 2013 and 30 May 2013 (last date
searched), we comprehensively searched Medline (1950
to present), Embase (1950 to present), Scopus (1996 to
present), and Web of knowledge (1950 to present). We used
combinations of medical subject headings (MESH) and
free text words that included search terms related to the
exposure (e.g., BP, SBP, DBP, HTN, raised BP, and high
BP), which were combined with search terms related to
the outcomes (e.g., prevalence, disease burden, estimate,
awareness, control). We identified articles eligible for
further review by performing an initial screen of identified
titles or abstracts, followed by a full-text review. Complete
details on the search terms used in Medline have been
included (see section A, Supplemental Digital Content,
http://links.lww.com/HJH/A338).

Selection criteria and data extraction

Articles were considered for inclusion if the study was
cross-sectional, case—control, or cohort; studies conducted
among adult populations (>18 years old); studies were on
prevalence, burden, risk factors, awareness, and control of
BP or HTN; HTN was defined as SBP more than or equal to
140 and or DBP more than or equal to 90 mmHg. Articles
were excluded if they were letters, abstracts, conference
proceedings, reviews, and meta-analysis; not conducted on
humans; and not community-based studies.

Study selection

Two independent reviewers (RA and HP) screened the titles
and abstracts of the initially identified studies to determine
whether they would satisfy the selection criteria. Any
disagreements about selection were resolved through
consensus or consultation with a third author (NKK).
Full-text articles were retrieved for the selected titles.
Reference lists of the retrieved articles were searched for
additional publications. We also contacted the authors of
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the retrieved articles directly for any additional and
unpublished studies. The retrieved studies were assessed
again by two independent authors (R.A. and N.K.K.) to
ensure that they satisfied the inclusion criteria.

Data extraction

A data collection form was designed prior to the imple-
mentation of the search strategy. This form was used by two
independent reviewers to extract the relevant information
from the selected studies (R.A. and H.P.). The data
collection form included questions on year of publication,
design, geographic origin and setting, selection criteria,
patient samplings and location of research group,
participant characteristics (e.g. number of population
included in the analysis, age range, mean age, sex, sample
size, residential region, comorbidities, and associated
risk factors), and information on the reported outcomes
(e.g. measure of disease frequency, number of patients
aware of being a hypertensive, percentage on hypertensive
treatment, percentage of hypertensive patients having
BP under control on drug treatment, type of statistical
analysis, and adjustment variables).

Statistical analysis

The standard error (SE) of prevalence was calculated from
the reported percentage prevalence and sample size for
each of the studies. SE was calculated as / [p x (1—p)/n],
where p is the proportion of prevalence and # is the
reported Samg)le size. We assessed heterogeneity by
reporting the I (% residual variation due to heterogeneity)
and 7 (method of moments estimate of between-study
variance) for each of the pooled estimates. As the
differences between trials were very large (95-99% incon-
sistency), a random effects model was used to pool
the prevalence of HTN. Region-wise pooled estimates
weighted by population size in each study place within a
given region (NEWS) for prevalence of HTN were also
calculated. The pooled estimate for overall prevalence of
HTN in India was calculated using regional population
size weights. Metareg, which performs random-effects
meta-regression using aggregate-level data, was also done
to assess the heterogeneity and combinability. The values
of * and 7* for both urban and rural areas have been
mentioned in the text and shown in the supplemental
digital content file, http://links.lww.com/HJH/A338. The
mean percentage (%) prevalence and the 95% confidence
intervals (CIs) have been reported in the pooled analysis.
Freeman-Tukey transformations (variant of the arcsine
square root transformed proportion) were done to stabilize
the regional variances to arrive at overall prevalence of
HTN in India. All analyses were done using STATA version
11.2 (StataCorp., College Station, Texas, USA). The methods
used for Freeman-Tukey transformation have been
described in section B of the supplemental digital content
file, http://links.Iww.com/HJH/A338.

RESULTS

Study selection
Overall 8647 references were initially identified in
our study: 8622 from electronic databases and 25 from
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Search results to 30 April 2013
(n = 8622)

* PubMed (n = 3382)
* Web of knowledge (n = 2407)
» Scopus (n = 2833)

Bibliographies and experts (n = 25)

Duplicates <
(n = 5553)

Studies excluded after title and
abstract screening by inclusion

criteria, described in methods.
(n =2852)

Studies retrieved for detailed evaluation
(n =242)

Studies excluded (n = 100)

Selection criterion #2 (n = 6)
Selection criterion # 3 (n = 85)

Studies to be included in the systematic
review.
(n=142)
Cross sectional- 97
Cohort -6
Case control - 12
Mixed methods - 27

Selection criterion #5 (n =4)
Selection criterion #7 (n =5)

FIGURE 1 Flow diagram for selection of studies.

bibliographies and experts (Fig. 1). After removing
5553 duplicates, a total of 3094 abstracts were screened
by inclusion criteria, as described in Methods. Full-text
assessment of the 242 potentially relevant articles resulted
in 142 eligible studies (cross-sectional — 97; cohort — six;
case—control — 12; and mixed methods — 27) that were
included in our review.

Characteristics of studies included

Six [15-20], eight [21-26], two [27,28], and nine [8,29—37]
studies reported on the prevalence of HTN among
adult Indians from rural parts of north India, east India,
west India, and south India, respectively (see table S1,
supplemental digital content, http://links.lww.com/HJH/
A338). Four [38-41], four [10,21,39,42], 10 [27,39,43—-50],
and seven studies [35,39,51-56] reported on the prevalence
of HTN among adult Indians from urban parts of north
India, east India, west India, and south India, respectively.
Data for the prevalence studies came from 7448, 18724,
4832, and 21964 participants from the rural parts of north,
east, west, and south India, respectively, and 4415, 3199,
249226, and 16836 participants from the urban parts of
north, east, west, and south India, respectively. Five studies
were done in different regions of India, three were in urban
parts [39,57,58] and two were done in both urban and
rural areas of India [59,60] (see table S1, supplemental
digital content, http://links.Iww.com/HJH/A338). Aware-
ness, treatment, and control of BP were reported in 14,
11, and 10 studies; and 19, 14, and 15 studies in rural and
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urban parts of India, respectively (see table S2, supple-
mental digital content, http://links.lww.com/HJH/A338).

Study quality

Strobe guidelines [61] were used to assess the quality of
the selected articles. Quality scores were defined based
on presence of eligibility criterion, sources and methods of
selection of participants, reported numbers of outcome
events or summary measures, and mentioned limitations
of the study [62]. Three studies scored on all four measures,
43 studies obtained a score of 3, and 61 and 35 studies
obtained scores of 2 and 1, respectively. Although quality
was rated for each study, quality scores have not been
incorporated in the meta-analysis weights.

Burden of hypertension in India

Overall prevalence of HTN in India, after weighting the
regional population size, was 29.8% (95% CI: 26.7—33.0;
P =79.8%, P <0.001). After stabilizing the region-wise data
using Freeman-Tukey transformations, the overall pre-
valence of HTN in India was 29.2% (95% CI: 25.7—35.6;
P =77.2%, P<0.001). Significant differences in HTN preva-
lence were noted between rural and urban parts of India
[rural vs. urban: 27.6% (23.2—32.0; I* =84%, P <0.001) and
33.8% (29.7-37.8); I' = 0%, P=0.03]. The data on reported
prevalence of HTN in India from published community-
based studies, done between 2011 and 2013, have been
summarized in table S1, supplemental digital content,
http://links.Iww.com/HJH/A338 [13]. Figure 2 summarizes
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Prevalence of hypertension in India (rural vs urban)

Subtotal (I-squared =84.0%, P = 0.000)

Urban

North India Urban 4 4415

East India Urban 4 3199

West India Urban 10 249226
South India Urban 7 16836

Subtotal (I-squared =0.0%, P = 0.956)

Overall (I-squared =79.8%, P = 0.000)

wgt (population)

No of  Total no of
Place studies participants Prevalence (95% CI)
Rural
North India Rural 6 7448 16.72 (7.84, 25.60)
East India Rural 8 18724 33.17 (24.88, 41.46)
West India Rural 2 4832 18.22 (12.73, 23.71)
South India Rural 9 21964 28.27 (21.41, 35.13)

Pooled by user defined weight

27.61 (23.22, 32.00)

33.50 (26.73, 40.27)

33.28 (23.52, 43.03)
34.89 (30.81, 38.96)
33.12 (25.48, 40.76)
33.81(29.78, 37.84)

29.88 (26.73, 33.02)

I I
0 5 10

I
15

20 25 30 35 40 45

Prevalence of hypertension in percentage

FIGURE 2 Overall pooled estimates: region-wise (north, east, west, and south) and place-wise (rural and urban). P value for overall rural and urban differences in
hypertension (HTN) prevalence =0.05%; P value for rural and urban differences in HTN prevalence for east India=0.98; P value for rural and urban differences in HTN
prevalence for north India=0.07; P value for rural and urban differences in HTN prevalence for south India=0.62; P value for rural and urban differences in HTN

prevalence for west India=0.05". Cl, confidence interval. *Statistically significant.

the rural and urban differences in HTN prevalence for
each region. Figures S1-S4 in the supplemental digital
content, http://links.lww.com/HJH/A338 depict the
pooled prevalence of HTN, region-wise, using population
size weights. Figures S5-S8 in the supplemental digi-
tal content, http://links.Iww.com/HJH/A338 depict the
pooled prevalence of HTN using random effects model,
region-wise, without adjusting for population size. Region-
specific pooled estimates (and 95% CIs) are described
below.

North India

The pooled prevalence of HTN for the rural and urban
north Indian population was 14.5% (13.3—15.7) and 28.8%
(26.9-30.8), respectively (see figure S1, supplemental
digital content, http://links.lww.com/HJH/A338). Hetero-
geneity was significantly present in both rural and urban
north India [F=99.3% (95% CI: 95-100; P <0.001);
F=91.1% (97-99; P<0.001), respectivelyl. There was
no significant difference between the rural and urban
prevalence of HTN in north India (P value =0.07).

East India

The pooled prevalence of HTN for the rural and urban east
Indian population was 31.7% (30.2—33.3) and 34.5% (32.6—
36.5), respectively (see figure S2, supplemental digital
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content, http://links.Iww.com/HJH/A338). Heterogeneity
was significantly present in both rural and urban east
India [?=99.3% (95% CI: 99-100; P<0.001); *=97.1%
(95-98; P<0.001), respectivelyl. There was no significant
difference between the rural and urban prevalence of
HTN in east India (P value =0.98).

West India

The pooled prevalence of HTN for the rural and urban west
Indian population was 18.1% (16.9—19.2) and 35.8% (35.2—
36.5), respectively (see figure S3, supplemental digital
content, http://links.lww.com/HJH/A338). Heterogeneity
was significantly present in both rural and urban west India
(> =95.9% (95% CI: 70-98; P <0.001); I* = 99.6% (97-100;
P <0.00D), respectively]. There was a significant difference
between the rural and urban prevalence of HTN in east
India (P value =0.05).

South India

The pooled prevalence of HIN for the rural and urban
south Indian population was 21.1% (20.1-22.0) and 31.8%
(30.4-33.1), respectively (see figure S4, supplemental
digital content, http://links.lww.com/HJH/A338). Hetero-
geneity was significantly present in both rural and urban
south India [*=99% (95% CI: 99-99; P <0.001); I*=99%
(99-100; P <0.001), respectivelyl. There was no significant
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difference between the rural and urban prevalence of HTN
in south India (P value =0.62).

Awareness treatment and control of blood
pressure

The pooled estimate for awareness of BP in rural and urban
India was 25.1% (21.0-29.1) and 41.9% (35.1-48.9),
respectively. The pooled estimate for the percentage of
treated among those diagnosed with HTN in rural and urban
areas was 24.9 (16.7-33.0) and 37.6 (23.9-51.2), respect-
ively. The pooled estimate for percentage of hypertensive
patients having their BP under control in rural and urban
India was 10.7 (6.4—15.0) and 20.2 (11.6-28.8), respectively.
Significant differences were noted in the rural and urban
areas for awareness and control of HTN (P values of 0.002
and 0.03, respectively). No statistically significant difference
was noted in the rural and urban areas for percentage treated
among hypertensive patients (P=0.112; Fig. 3). The figures
S9-S11 in the supplemental digital content, http://links.
Iww.com/HJH/A338 portray the forest plots for percentage
aware, treated, and having BP under control, respectively.
Similar to HTN prevalence, significant heterogeneity was
also seen in awareness, treatment, and control of BP [ = 99
(95% CI: 99—-100; P <0.00D)].

Risk factors

Eleven studies [8,23,25,33,36,42,52,53,57,63,64] reported on
the risk factors associated with HTN (see table S3, supple-
mental digital content, http://links.lww.com/HJH/A338).
Age, alcohol, smoking and chewing tobacco, BMI, central
obesity (defined as waist circumference >90 cm in men and
>80 cm in women), consumption of low vegetables/fruits,
high consumption of dietary fat and salt, and sedentary
activity were the significant risk factors for HTN among
Indian patients.

DISCUSSION

To the best of our knowledge, this is the most compre-
hensive systematic review on disease burden, awareness,

treatment, and control of BP among rural and urban Indians
done separately. Region-wise categorization into north,
east, west, and south (NEWS) for both urban and rural
parts of India allowed us to capture and present the
significant differences among the four regions of India in
this review and arrive at representative figures. Our system-
atic review differs in several ways from the previously
published one [13] — first, it includes additional 25 studies
(81503 participants) on prevalence of HTN among adult
Indians, published in the period between August 2011 to
April 2013 [15,16,21-24,27,31-35,39,42,43,57-60,64—67;
and second, it provides region-specific estimates on the
disease burden, awareness, treatment, and control of BP.

The majority of studies were cross-sectional (90%). Fifty
percent of studies scored 3 and above (on a scale of 4) on
assessing their quality based on Strobe’s guidelines for
observational studies. Twenty five community-based stud-
ies each from rural and urban parts of India (52968 and
273676 participants, respectively) reported on prevalence
of HTN. Rural areas had lesser prevalence of HTN as
compared with urban areas. Fewer studies and lesser
sample size could be the reasons for a lower prevalence
in rural northern and western parts of India. Very few
studies reported age-adjusted rates for HTN among both
rural and urban areas. All were community-based studies
(no hospital-based studies were included). Among rural
areas, eastern India had the highest prevalence equaling the
prevalence seen in urban parts of India. The prevalence of
HTN in urban parts of India was similar across all the four
regions (NEWS). Considerable variation in prevalence of
HTN (20-59%) was seen among the studies from rural east
India with higher prevalence seen from Assam (owing to
the indigenous prevalence of excess salt, alcohol, and
Khaini consumption among tea plantation workers of
Assam) [63]. A higher prevalence was also noted in Car
Nicobar islands as compared with other rural southern
regions. One-third of urban Indians from all the four
regions of India were hypertensive.

The differences in HTN prevalence between urban and
rural areas noted in our study could be explained by the

Total Total

number of number of
Variable studies participants ES (95% CI)
Rural - awareness of BP 14 36731 — 0.25 (0.21, 0.29)
Urban - awareness of BP 19 84861 —_— 0.42 (0.35, 0.49)
Rural - treated for BP 1 34243 —_— 0.25 (0.17,0.33)
Urban - treated for BP 14 70336 4 0.38 (0.24, 0.51)
Rural - BP under control 10 26360 — 0.11 (0.06, 0.15)
Urban - BP under control 15 72011 —_—— 0.20 (0.12, 0.29)
Note: Weights are from random effects analysis

I I I I I I
0 0.1 0.2 0.3 0.4 0.5 0.6

FIGURE 3 Percentage aware, treated, and under control for hypertension (HTN): urban and rural areas. P value for overall rural and urban differences in awareness of
hypertension =0.002"; P value for rural and urban differences in HTN treatment=0.112; P value for rural and urban differences in HTN control =0.03". BP, blood pressure;

Cl, confidence interval; ES, pooled estimate; *Statistically significant.
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differences in socioeconomic conditions, risk factors,
and quality of healthcare services provided. Rural parts
of India have lower rates of literacy and have wider
disparity in access and quality of health services as com-
pared with urban areas. Recent studies from India have
shown that HTN is significantly more prevalent in the lower
education group when compared with higher education
group [68]. The higher prevalence of HTN in urban areas
may have arisen as cardiovascular disease risk factors
among the urban poor and middle class are rapidly
increasing in India [69]. Lifestyle changes (harmful dietary
practices, consumption of tobacco, and sedentary habits)
occurring because of rapid urbanization and economic
progress in urban areas have also contributed to the
growing epidemic of HTN in urban areas of India. Higher
rates of salty food consumption in eastern India [63] owing
to presence of humid conditions, and presence of cardio-
metabolic risk factors in southern India (such as central
obesity and high BMID) [70] may have been the contributing
factors for high prevalence of HIN in both urban and rural
parts of east and south India.

Increase in HTN with advancing age was shown by six
studies [22,23,33,36,52,63]. We noticed close to a two-fold
increase in risk for HTN among Indians when they smoked
[8,33,52], orally consumed khaini and tobacco [63],
had extra salt intake in their food [63], had a sedentary
lifestyle [64], were centrally obese [8,33,42,52,57], had
BMI at least 25 [8,23,36,52,57], and consumed alcohol
[22,36,63,64]. The awareness levels for HTN in rural parts
of India ranged from a low of 12% in Car Nicobar islands [36]
to a high of 43% in Kerala [35]. Awareness was above 20% in
almost all rural studies except one study [30].

The awareness levels for HTN were consistently above
35% in almost all studies from urban areas. The treated
percentage among hypertensive patients showed a great
variation in rural southern parts of India, ranging from
0.01% [36] to a high of 47% [17]. Similar variation was also
found in urban parts of India for percentage treated for
HTN (a low of 18.70% [54] to a high of 80% [21]). However,
the small sample size in the study that recorded an
80% treatment rate among hypertensive patients limits
the significance of the finding. Overall, close to 38% of
urban Indians suffering from HTN are being treated. The BP
control among both urban and rural parts of India has been
very poor (range of 6.5-15% in rural and 11.6-28.7% in
urban). These findings have enormous public health
significance for policy makers and physicians alike.
The low awareness and treatment levels among hyper-
tensive patients signify a lower knowledge, attitude, and
practice levels among patients. Current strategies to control
BP among Indian hypertensive patients are not working
because less than one fifth of hypertensive patients have
their BP under control even in urban areas. Rural hyper-
tensive patients on treatment have even further lower rates,
with only a tenth of them having BP under control.

Limitations

There are limitations to our study. First, to summarize and
arrive at a common figure for 18% of the world’s population
having vast variations in geographic, dietary, and cultural
practices is difficult owing to the inherent heterogeneity.
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We attempted to overcome this limitation by dividing India
along geographic areas into north, east, west and south
India and arriving at region-specific rates. However, the
cultural and dietary practices vary state-wise and this may
have a bearing on the results. The proportion of variability
in a meta-analysis that is explained by differences between
the included studies rather than by sampling error (I°)
was significant across all urban and rural areas for
HTN prevalence, awareness, treatment, and control of
BP (7 above 95%; P <0.001 for all regions). It has been
documented that large differences in sample sizes between
the included articles, and inclusion of a fewer number of
studies produce a pooled estimate that has low power and
precision, thereby producing a higher Cochran Q (hetero-
geneity x” test statistic) and a higher 7 [71]. The sample size
in the included studies ranged from a few hundreds to few
thousands in each study and in each region. The number of
studies too has been less than eight in most urban and rural
regions. Time-dependent biases (time lag, and publication
bias — see figure S12, supplemental digital file, http://links.
Iww.com/HJH/A338) [71] and differential presence of risk
factors (age, smoking, physical activity and salt intake),
both of which were present in the selected studies,
have also been known to influence heterogeneity. Unfortu-
nately, because of insufficient data in most of the published
studies, it was not possible to perform a subgroup analysis
and deduce the effect of these variations on the pooled
prevalence of HTN. Future studies using alternative
approaches such as disease mapping, Bayesian, and
hierarchical modeling techniques can better discriminate
and explore the regional differences that have been shown
in our study.

Second, there was a paucity of studies that reported on
awareness and control of BP from all over India. Hence, it
was not feasible to generate region-wise data for awareness
and control of BP. However, because 10 studies were from
urban and rural areas each, we estimated the pooled
percentage aware, treated, and controlled for BP among
Indians. Third, only 50% of studies mentioned at least three
out of the four criteria for quality assessment (eligibility
criterion, sources and methods of selection of participants,
reported numbers of outcome events or summary measures
and limitations). Finally, the differences in the age range
(20-70years) in the included studies may have a bearing on
the prevalence of HTN as increasing age has shown a
consistent positive correlation with prevalence of HTN in
many studies.

In conclusion, one-third of urban adult Indians and close
to one fourth of rural adult Indians are hypertensive.
Regional differences exist in rural areas of India for pre-
valence of HTN. Urban areas of India show no significant
differences in HTN prevalence. Only a quarter of rural
Indians suffering from HTN are aware of and are being
treated for HTN. Forty-two percent of urban Indian hyper-
tensive patients are aware of their hypertensive status.
Thirty-eight percent of urban Indians are being treated
for their HTN. Only one-tenth of rural Indians and one-
fifth of urban Indians suffering from BP have their BP under
control. In view of these findings, urgent steps to improve
health education and health promotion (specifically on
modifiable risk factors and awareness of BP) measures
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have to be made by the policy makers on a large scale.
Existing interventions should look at incorporating multi-
component and multilevel approaches for better managing
BP among Indians, as current rates for awareness, treatment
of BP, and control of BP among those on treatment are
very low.
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