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Abstract: Hypertension is a leading attributable risk factor for
mortality in South Asia. However, a systematic review on prevalence and
risk factors for hypertension in the region of the South Asian Association
for Regional Cooperation (SAARC) has not carried out before.

The study was conducted according to the Meta-Analysis of
Observational Studies in Epidemiology Guideline. A literature search
was performed with a combination of medical subject headings terms,
“hypertension” and “Epidemiology/EP”. The search was supplemented
by cross-references. Thirty-three publications that met the inclusion
criteria were included in the synthesis and meta-analyses. Hypertension
is defined when an individual had a systolic blood pressure (SBP)
>140 mm Hg and/or diastolic blood pressure (DBP) >90mm Hg, was
taking antihypertensive drugs, or had previously been diagnosed as
hypertensive by health care professionals. Prehypertension is defined as
SBP 120-139 mm Hg and DBP 80-89 mm Hg.

The overall prevalence of hypertension and prehypertension from
the studies was found to be 27% and 29.6%, respectively. Hyperten-
sion varied between the studies, which ranged from 13.6% to 47.9%
and was found to be higher in the studies conducted in urban areas
than in rural areas. The prevalence of hypertension from the latest
studies was: Bangladesh: 17.9%; Bhutan: 23.9%; India: 31.4%;
Maldives: 31.5%; Nepal: 33.8%; Pakistan: 25%; and Sri Lanka:
20.9%. Eight out of 19 studies with information about prevalence of
hypertension in both sexes showed that the prevalence was higher
among women than men. Meta-analyses showed that sex (men: odds
ratio [OR] 1.19; 95% confidence interval [CI]: 1.02, 1.37), obesity
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(OR 2.33; 95% CI: 1.87, 2.78), and central obesity (OR 2.16; 95%
CI: 1.37, 2.95) were associated with hypertension.

Our study found a variable prevalence of hypertension across
SAARC countries, with a number of countries with blood pressure above
the global average. We also noted that studies are not consistent in their
data collection about hypertension and related modifiable risk factors.

(Medicine 93(13):e74)

Abbreviations: PRISMA =  Preferred Reporting Items for
Systematic reviews and Meta-Analysis, SAARC = South Asian
Association for Regional Cooperation, STEP =  stepwise
approach to surveillance, WHO = World Health Organisation.

INTRODUCTION

ypertension has reached epidemic proportions worldwide

and significantly contributes to the burden of heart
disease, stroke, kidney failure, disability, and premature
death.! It is estimated that about 17 million deaths occur
worldwide because of cardiovascular diseases (CVDs) every
year, of which complications of hypertension alone account
for 9.4 million deaths.? Although the rate of hypertension is
rising in the developed countries such in the USA,* the rate
of increase is faster in many low and middle-income
countries." The risk factors for hypertension include aging
populations and adverse changes in risk factors such as
tobacco use, low physical activity, and unhealthy diet,
especially high salt consumption.* The South Asian Associa-
tion for Regional Cooperation (SAARC) region is a home to
almost one-quarter of the world’s population and is com-
prised of diverse ethnic, linguistic, and religious groups.
India, Pakistan, Bangladesh, Nepal, Afghanistan, Sri Lanka,
Bhutan, and Maldives are the countries of this region, which
are the members of SAARC. Despite considerable diversity
among the inhabitants of these countries, there are similari-
ties in the sociocultural aspects of the people from this
region. According to the World Health Organisation (WHO)
estimates, hypertension has become an important health
concern in the Asian region affecting more than 35% of the
adult population.” Recent WHO estimates show that the
prevalence of hypertension in the SAARC region appears to
be higher,® although this has not yet been documented
collectively such as through a systematic review and meta-
analysis. Furthermore, in most of the SAARC member states,
there are no national Aguidelines for the prevention and
control of hypertension.” The purpose of this review is to
estimate the prevalence of hypertension reported among
adults across SAARC countries and to investigate associated
risk factors reported by such studies.
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METHODS

The study was conducted according to the Meta-
Analysis of Observational Studies in Epidemiology Guide-
line.” Ethical approval for systematic reviews remains a gray
area.® We did not seek ethical approval, although we did
review each article as to whether ethical approval was
obtained; 54% of the articles described institution ethics
approval and 54% reported that individual consent was
obtained. Fifteen percent of the articles mentioned that
written informed consent was obtained. From the initially
identified 240 articles, a total of 33, which met our inclusion
criteria, were included for further analysis. The detailed
exclusion and inclusion criteria as well as extraction process
of the articles are described further in the text and also
diagrammatically illustrated in Figure 1.

Data were extracted through a 3-stage selection process.
In the first stage, a search of the online Medical Literature
Analysis and Retrieval System (MEDLINE) database was
performed with a combination of medical subject headings
(MeSH) terms: “hypertension” as the MeSH major topic and
“Epidemiology/EP” as the MeSH subheading. We did not use
“prehypertension” as a MeSH term because this search term
was only introduced in 2011 and definitions of prehypertension
cannot be ascertained from studies predating 2011.

The search limits were: language (“English”), dates
(between “1st January 2000” and “30th September 2013”), and
species (“Humans”). Furthermore, the result was narrowed
down adding the name of each SAARC member country
(Afghanistan, Bangladesh, Bhutan, India, Nepal, Maldives,
Pakistan, and Sri Lanka) and South Asia as keywords. We also
performed a manual search for other articles in WHO
publications obtained from the WHO website and references of
published articles. We also attempted to contact some authors
for article extraction. Only 1 article was retrieved by directly
consulting the corresponding author.

In the second stage, titles and abstracts were reviewed
using our predefined screening criteria. If the required
information was not available in the abstract, full-text articles
were further reviewed to gather the information. Studies not
satisfying the inclusion criteria were excluded at this stage.
Studies conducted outside SAARC countries, nonoriginal
articles such as review articles and letters to the editor and
not from population-based cross-sectional studies, were
excluded. In the third stage, an exclusion criteria was used
for further filtering of the articles including only specific age
(<21 and >65 years), only 1 gender reported on, hospital-
based studies, studies among specific sectors of population
such as bank employees or tea workers, and a sample size

Excluded records (N = 123)

Not prevalence studies = 73
Review articles = 12

Outside South Asia = 32

Article could not be extracted = 1
Duplicates = 5

Excluded records (N = 86)

<21 and >65 years old = 26
Hospital-based study = 10
One-gender study = 11
Study among specific
profession = 18

Sample size <1000 = 21

c
(<}
= 232 records identified
2 through database and 9
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I
Articles for screening = 241
o
£
c
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Nepal = 5, Pakistan = 2,
Sri Lanka =3

FIGURE 1. Flow diagram of study.
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Prevalence of Hypertension in South Asia

<1000. The reason behind excluding studies conducted
before 2000 was to include hypertension definitions and
measurements conducted according to the WHO revised
definition in the year 1999.° Similarly, as per EPI INFO
(Version 7, Center for Disease Control, Atlanta, GA), a
sample size of 400 selected through simple random sampling
is adequate to detect prevalence of hypertension between
10% and 50% with 5% precision and 95% confidence.
However, we did not include studies having sample size less
than 1000 considering the potential nonresponse rate and
design effect used by individual studies. Therefore, consider-
ing design effect assumed to be 2 and expected response rate
of 80%, the minimum sample size for detecting prevalence
would be 960. So, we have included only those studies
having sample size of at least 1000 or more. In addition to
this, we have excluded studies that “only” focused on
populations >65 and <15 years. The rationale is that the
studies conducted among adults aged >65 years have been

found to report higher prevalence rates (particularly because
of systolic stiffening). Studies conducted focusing on partic-
ipants <15 years would not be representative of the average
hypertension prevalence rates for adult populations. Thus, we
have included studies that have included broad age ranges
including adults of any age, including >65 age group and/or
in addition to teenage age groups if these population age
ranges were included in our systematic review criteria (see
text below). As part of our search strategy, we selected only
population-based cross-sectional surveys estimating the prev-
alence of hypertension, in both genders, a broad age group,
not restricted in specific profession, conducted in member
states of SAARC, having sample size more than 1000,
published in English language, and in the period from
January 1, 2000 to September 30, 2013.

Data from Afghanistan were not included in further
analysis. Only the latest WHO publications from stepwise
approach to surveillance (STEP) were included in our

TABLE 1. Study Characteristics

Interval
for BP Frequency
Measure- BP of
Sample Response  Age ment Instru- Measure- Hypertension
Country Study ID Size Rate Group (min) ment ment Definition Area
Bangladesh Chen Y (2006)"? 11,116 97.5 >18 5 Digital 3 >140/90 or medicine Rural
Razzaque A (2011)"° 2800 NR 25-64 5 Digital 3 >140/90 or medicine Rural
WHO (2010)°® 9275 93.3 >25 2 Manual 2 >140/90 or medicine Both
Bhutan WHO (2009)*® 2484 NR 25-74 3 Digital 3 >140/90 or medicine Urban
India Ahlawat SK (2002)42 1049 79 >35 30 Manual 3 >140/90 Urban
Anand K (2008)*! 2564 NR 15-64 5 Digital NR >140/90 or medicine Urban
Bhardwaj R (2010)* 1092 70 >18 5 Manual 2 >140/90 or medicine Rural
Bharucha NE (2003)"7 2415 84 >20 NR Manual 2 >140/90 or medicine Urban
Biswas M (2011)** 1115 NR 20-70 5 Manual 2 >140/90 Rural
Chaturvedi S (2007)* 1213 NR >20-59 2 Manual 3 >140/90 Urban
Gupta PC (2004)'* 88,653 89 >35 NR  NR NR >140/90 or medicine Urban
Gupta R (2013)® 6106 62 20-75 5 Manual 3 >140/90 or medicine Urban
Gupta R (2002)19 5270 62.4 >20 NR Manual NR >140/90 or medicine Urban
Jonas JB (2010)* 4711 80.1 >30 5 Manual NR >140/90 or diagnose Urban
Kaur P (2012)* 10,463 NR 25-64 5 Digital 2 >140/90 or diagnose Rural
Kumar S (2008)%° 3600 92.17 >30 NR NR NR >140/90 Rural
Kusuma YS (2004)* 1316 NR >20 NR Manual 3 >140/90 Both
Meshram II (2012)3¢ 4193 75 >20 5 Manual 3 >140/90 or medicine Rural
Mohan V (2007)*® 2600 90.4 >20 5 Manual 2 >140/90 or medicine Both
Shanthirani CS (2003)*7 1262 NR >20 5 Manual 2 >140/90 or medicine Urban
Singh RB (2011)* 6940 83-89 >25+ 5 Manual 2 >140/90 or medicine Urban
Yadav S (2008)*° 1746 64 >30 5 Manual 2 >140/90 or medicine Urban
Maldives Aboobakur M (2010)"® 2028 NR 25-64 NR Digital NR >140/90 or medicine Urban
Nepal Mehta KD (201 1)27 2006 92.7 >30 5 Manual 2 >140/90 Both
Vaidya A (2012)** 1000 84 >35 NR Manual 1 >140/90 Rural
Shrestha UK (2006)* 1180 85.7 >40 NR Manual 2 >140/90 or medicine Urban
Sharma SK (2011)'¢ 14,425 NR 20-100 NR Manual 1 >140/90 or medicine NR
WHO (2008)*? 4328 98.4 15-64 NR  Manual 2 >140/90 or medicine Both
Pakistan Jafar TH (2003)*! 9442 92.6 >15 20 Manual 2 >140/90 or medicine Both
Shah SM (2001)21 4203 NR >18 3 Manual 3 >140/90 or medicine Rural
Sri Lanka  Wijewardene K (2005)** 6047 85.4 30-60 5 Digital 2 >140/90 or medicine Both
Malavige GN (2002)*° 1042 NR 3064 NR  Manual 3 >140/90 or medicine Urban
WHO (2008)* 6250 NR 15-64 NR NR NR >140/90 or medicine Both

“Diagnose” refers to the patients previously diagnosed with hypertension. “Medicine” refers to the patients taking antihypertensive medicine.
BP =blood pressure, NR =not reported.

© 2014 Lippincott Williams & Wilkins
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analyses. India and Pakistan did not have WHO STEP
surveys available, whereas a scientific article was published
from Maldives’s STEP survey. In summary, the last edition
of the STEP survey from Nepal, Bangladesh, Sri Lanka, and
Bhutan were included for the secondary data analysis.

The characteristics recorded for each study included first
author’s name, year of publication, country of origin, sampling
methods, characteristics of the participants (age, sex), sample
size, methods of blood pressure (BP) measurement (type of
device, number of BP readings taken, and time interval
between the measurements), definition of hypertension, re-
sponse rate, prevalence of hypertension, location of study
(rural/urban), and mean systolic blood pressure (SBP) and
diastolic blood pressure (DBP). Wherever available, odds ratio
(OR) with respective confidence interval (CI) and adjusted
variables for the associated risk factors (men, obesity, central
obesity, smoking, low physical activity, diabetes, family
history, high salt intake, low fruit and vegetable intake, alcohol
intake, literacy, high fat intake, high triglyceride, and high
cholesterol) were recorded.

Hypertension is defined as SBP >140 mm Hg and/or DBP
>90mm Hg, taking antihypertensive drugs, or previously
diagnosed by health care workers, and prehypertension is
defined as SBP 120-139 mm Hg and DBP 80-89 mm Hg unless
stated specifically. We have not included studies that included
participants who self-reported BP measurement. Only 2 studies
have been conducted in Asia on self-reported BP (Taiwan and
Thailand) and therefore did not meet our search criteria.'® The
pooled prevalence was calculated by using standard error of
prevalence that is given by v [p x (1 —p)n], where p is the
proportion of prevalence and n is the reported sample size.

The rural and urban categories were made based on the
information provided by the authors. We also considered the
possibility of different cutoff values used for the categoriza-
tion of risk factors for hypertension. To adjust for more than
2 categories, we calculated pooled OR. Meta-analysis was
performed for a minimum of 5 articles, which reported OR.
After assessing the heterogeneity by calculating />
(% residual variation because of heterogeneity) and
7* (method of moments estimate of between-study variance)
for each of the pooled estimates, random effect meta-analysis
was carried out for detected significant heterogeneity (P
<0.001 from > test). Data were analyzed using STATA 13
(StataCorp, College Station, TX).

RESULTS

Study Selection

We identified 33 published studies based on our method-
ology presented in the previous section. The summary of the
study characteristics from SAARC countries is presented in
Table 1. Our search did not yield any publications from
Afghanistan. According to the WHO estimates, the crude
prevalence of hypertension among persons aged 25 or above in
2008 in Afghanistan was 31.9%.'" The majority of retrieved
articles were from India (N = 18) followed by Nepal (N=75),
Pakistan (N =2), Bangladesh (N=3), Sri Lanka (N=3),
Maldives (N = 1), and Bhutan (N=1).

Study Characteristics

The sample size ranged from 1012 to 88,653. The total
sample size included for this review was 220,539. The
response rate varied from 62% to 98%. The highest numbers

4 | www. md-journal.com

of studies (N =6) were published in 2011 followed by 2008
(N'=5). Most of the studies were conducted among partic-
ipants over 20 years of age. The overall mean age of
participants was 43.65 years (standard deviation [SD]=5.92)
ranging from 28.19 to 54.54 years. A total of 9 studies used
multistage sampling followed by stratified (N =4) sampling
methods. Of all studies, 22 used manual sphygmomanome-
ters, 8 used digital sphygmomanometers, and 3 studies did
not provide information about the measuring devices. The
range of frequency of BP measurements varied from 1 to 3
and intervals between each measurement ranged between
2 minutes and half an hour.

Data Quality

The quality of the studies was evaluated by developing
a modified strengthening the reporting of observational
studies in epidemiology checklist.”> Articles were assigned
high and low scores for the selection procedure of partic-
ipants, frequency of measurement of hypertension, and
response rates. Studies using random sampling, having a high
response rate (>70%), taking more than 1 measurement, and
those clearly explaining the limitations of the study were
assigned a high score. Only 4 articles fulfilled the criteria for
being high-quality articles. Majority of the articles did not
report the limitations of their studies. Although quality was
rated for each study, quality scores were not incorporated in
the meta-analysis weights.

Burden of Hypertension

The prevalence of hypertension found in the studies is
presented in Figure 2. There was a considerable heterogeneity in
the prevalence of hypertension, depending on where the research
was conducted and which study design was employed. The
prevalence of hypertension ranged from 13% to 47%.'>!
The mean prevalence of hypertension was found to be 27%. It is
important to note that 13 out of 33 studies reported prevalence
higher than 30%. The mean prevalence reported in urban areas
(N = 14) was 31.2% and in rural areas (N =9) was 24%.

The average prevalence of hypertension in men and
women was 27% (SD=9.90) and 25% (SD =9.58), respec-
tively. The prevalence among urban areas for men (N =9) was
31% (SD=7.15) and for women (N=10) was 31%
(SD=9.21). In rural areas (N =4), the prevalence for men was
22% (SD = 15.49) and for women was 21% (SD = 10.17).

The lowest and the highest prevalence for men and
women was reported from the study conducted in
Bangladesh'® and India,'* respectively. The reported maxi-
mum and minimum differences in prevalence rates among
men and women were from Nepal (10.7%)'® and India
(—6.6%),"” respectively. Out of 19 studies that reported
prevalence of hypertension for both sexes, 8 studies (3 from
India, 1 from Bangladesh, 2 from Sri Lanka, 1 from
Pakistan, and 1 from Maldives) reported higher prevalence
for women when compared with men.'#!317-22

Nine studies reported the prevalence of prehyperten-
sion.'***3% The overall prevalence of prehypertension
from these studies was 29%. The prevalence of prehyper-
tension was reported lowest from an Indian study (17%)*
and highest from a Nepali study (38%)”’ using similar
cutoff points. Prehypertension prevalence was found to be
much higher in the urban areas (mean=32%, range
=28%-35%) as compared with rural areas (mean=23%,
range = 17%-28%).

© 2014 Lippincott Williams & Wilkins
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Study
ID Prevalence (95% CI)
Maldives :
Aboobakur M, 2010, Maldives'® ,  * 31.50 (30.47, 32.53)
Subtotal (I-squared = .%, P =) R 31.50 (30.47, 32.53)
1
India 1
Ahlawat SK, 2002, India*? ! —— 44.90 (43.28, 46.52)
Gupta R, 2002, India'® 1 : —— 36.90 (35.22, 38.58)
Bharucha NE, 2003, India'” . - 36.40 (35.42, 37.38)
Shanthirani CS, 2003, India®’ - . 21.10 (20.01, 22.19)
Gupta PC, 2004, India'* 1 @ 47.95(47.78,48.12)
Kusuma YS, 2004, India** -~ 1 21.00 (19.88, 22.12)
Chaturvedi S, 2007, India*® =- 27.50 (26.22, 28.78)
Mohan V, 2007, India®® * : 20.00 (19.75, 20.25)
Anand K, 2008, India*' —— . 19.40 (17.30, 21.65)
Kumar S, 2008, India®® 1 - 34.40 (33.61, 35.19)
Yadav S, 2008, India®® 1 - 38.60 (37.14, 40.06)
Bhardwaj R, 2010, India®® 1 - 35.89 (34.44, 37.34)
Jonas JB, 2010, India®® * : 22.10 (21.50, 22.70)
Biswas M, 2011(7), India®* - . 17.93 (16.78, 19.08)
Singh RB, 2011, India®® | 28.90 (28.36, 29.44)
Kaur P, 2012, India® * 1 21.40 (21.31, 22.18)
Meshram Il, 2012, India®® 1 - 40.50 (39.24, 40.76)
Gupta R, 2013, India®® e 31.45 (30.86, 32.04)
Subtotal (I-squared = 100.0%, P = 0.000) —_ 30.35 (23.50, 37.20)
Bangladesh '
anglades 1
Chen Y, 2006, Bangladesh'® * 1 13.00 (12.98, 13.62)
Razzaque A, 2011, Ban%ladesh15 - 1 16.75 (15.92, 17.58)
WHO, 2010, Bangladesh®® . : 17.90 (17.50, 18.30)
Subtotal (I-squared = 99.5%, P = 0.000) L . 15.88 (12.30, 19.45)
1
Pakistan 1
Shah SM, 2001, Pakistan?' * 1 15.00 (14.45, 15.55)
Jafar TH, 2003, Pakistan®' * ! 19.00 (18.60, 19.40)
Subtotal (I-squared = 99.2%, P = 0.000) - X 17.00 (13.08, 20.92)
Sti Lank |
r Lanka 1
Malavige GN, 2002, Sri Lanka®® —_—— 27.00 (24.30, 29.70)
Wijewardene K, 2005, Sri Lanka®? * 1 19.05 (18.55, 19.55)
WHO, 2008, Sri Lanka*® * ! 20.90 (20.39, 21.41)
Subtotal (I-squared = 96.1%, P = 0.000) L o : 21.67 (19.51, 23.84)
1
Nepal 1
Shrestha UK, 2006é2NepaI45 —_—— | 22.70 (20.11, 25.28)
WHO, 2008, Nepal —_—— 21.50 (15.70, 27.30)
Mehta KD, 2011, Nepal®” : -- 31.70 (30.66, 32.74)
Sharma SK, 2011, Nepal'® . * 34.00 (33.61, 34.39)
Vaidya A, 2012, Nepal®* ' - 33.80 (32.44, 35.16)
Subtotal (I-squared = 96.1%, P = 0.000) = 29.72 (26.87, 32.57)
1
Bhutan :
WHO, 2009, Bhutan®® - 23.70 (21.80, 25.60)
Subtotal (I-squared = .%, P =) <> 23.70 (21.80, 25.60)
|
Overall (I-squared = 100.0%, P = 0.000) _ 27.09 (22.27, 31.92)
1
1
| | | | | |
0 10 20 30 40 50
Percentage

FIGURE 2. Meta-analysis of prevalence of hypertension.

Systolic and Diastolic Blood Pressure

The reported SBP and DBP are presented in Table 2.
The highest mean SBP and DBP were reported from a study
conducted in Nepal (138.72/93.09mm Hg)'® whereas the
lowest mean SBP and DBP were reported from the studies
conducted in Pakistan (118.80 mm Hg)31 and Sri Lanka
(7440mm Hg), respectively.??> Only 17 studies reported
mean SBP and DBP for men and women separately.

Although the overall correlation between published year
and mean SBP and DBP (SBP: r=0.279, N=25; DBP:

© 2014 Lippincott Williams & Wilkins

r=0.118, N =24) was weak, we found that only 1 study"
reported mean SBP >125 mm Hg before 2006, but there were
7 studies'®:!82425293233 that reported >125mm Hg after
2006. The trend was also similar for DBP. There was only 1
study'® reporting more than 80 mm Hg mean BP before 2006
compared with 5 studies'®***>2%3* reported after 2006.

Risk Factors

Heterogeneity was observed in the classification of differ-
ent risk factors. A study® conducted in India categorized

www.md-journal.com | 5



Neupane et al

Medicine ® Volume 93, Number 13, September 2014

TABLE 2. Systolic and Diastolic Blood Pressure

Total Male Female

Study

SBP DBP SBP DBP SBP DBP
Aboobakur M (2010), Maldives'® 126.7 78.1 128.1 78.2 125.4 77.9
Anand K (2008), India*! 122.9 77.4 126.8 79.1 119.0 75.6
Biswas M (2011), India** 131.0 81.4 136.8 84.1 131.9 79.6
Gupta PC (2004), India'* 136.0 84.0 NR NR NR NR
Gupta R (2013), India® 128.6 81.9 128.9 82.5 128.3 813
Gupta R (2002), India"’ 122.1 79.2 122.3 80.1 121.9 78.4
Jafar TH (2003), Pakistan®’ 118.8 NR 119.1 NR 118.5 NR
Jonas JB (2010), India*? 125.0 745 128.1 78.2 125.4 77.9
Kusuma YS (2004), India** 122.1 76.6 122.0 772 1222 76.1
Shah SM (2001), Pakistan®' 124.8 78.5 125.0 80.0 125.0 78.0
Singh RB (2011), India® 127.2 82.0 NR NR NR NR
Vaidya A (2012), Nepal®* 120.8 80.1 1223 81.1 119.7 78.9
Wijewardene K (2005), Sri Lanka®? 1189 74.4 120.0 75.0 117.7 73.8
Malavige GN (2002), Sri Lanka®® 120.5 75.0 119.0 75.0 122.0 75.0
Sharma SK (2011), Nepal'® 138.7 93.1 NR NR NR NR
WHO (2010), Bangladesh®® 120.0 76.0 121.0 78.0 119.0 75.0
WHO (2008), Nepal®? 125.7 77.2 128.3 77.6 122.8 76.8
WHO (2009), Bhutan™ 123.5 79.3 126.1 80.0 120.2 78.5
WHO (2008), Sri Lanka* 122.8 72.0 125.4 723 120.2 71.7

NR =not reported.

education as <10, 10-15, and >15 years whereas another
study®” used 4 different categories of education: achieved 5 years
of schooling, 8 years of schooling, 12 years of schooling, and
college-level education. Similarly, the categorization of physical
activity was also inconsistent. Out of 6 studies used for meta-
analysis, 1 study*® categorized no regular physical exercise as
sedentary life; based on occupation, 1 study*® categorized
housewives, landlords, business, and pensions as sedentary life.
Remaining 4 studies™?°2%37 classified low physical activities

TABLE 3. Adjusted Variables in Logistic Regression

Adjusted Variables in

Study Logistic Regression

Jafar TH (2003), Pakistan®! Age, ethnicity, gender, literacy,
BMI, waist circumference,
diabetes

Age, gender, BMI, abdominal
obesity, smoking, serum cho-
lesterol, triglyceride

Age, physical activity, BMI, salt
intake

Vaidya A (2012), Nepal®* Age, sex, and BMI

Kaur P (2012), India’> Age

Meshram II (2012), India®® Age, gender, education, wealth

index, physical activity, alco-
hol, tobacco, BMI, and waist
circumference

Gupta R (2013), India® Age

Shanthirani CS (2003), India®” None

Yadav S (2008), India*° None

BMI =body mass index.

Mohan V (2007), India®®

Singh RB (2011), India®

6 | www. md-journal.com

based on noninvolvement in any work or leisure time-related
physical activities. Regarding tobacco use, 2 studies™*” used
current smoker or nonsmoker category, 1 study® used the WHO
criteria, 1 s'rudy35 used Passive, active, and current smoker
categories, and 1 study™ did not mention the classification
category. The heterogeneity in classification was also
found for both overweight and central obesity. Re%arding
obesity, 3 studies®®?33¢ used >27.5 kg/mz, 2 studies®>?® used
>25kg/m?, and 1 study®* used >23 kg/m>. Regarding central
obesity, 3 studies®®*>~¢ used >90 cm for men and >80 cm for
women, 1 study® used >100cm for men and >90cm for
women, 1 study®* used waist hip ratio 0.88 for men and 0.81
for women, and 1 study™* did not specify the cutoff. Adjusted
variables are presented in Table 3. Two studies®®*’ reported
univariate analysis whereas most of the studies adjusted for
age, body mass index, and gender.

Meta-analysis was performed and pooled ORs were
calculated for more than 5 studies that reported risk factors. In
case of 5 or lesser studies, no meta-analysis was carried out.
We observed heterogeneity in all risk factors. The pooled OR
from random effect analysis showed that the likelihood of
having hypertension was higher among men (OR 1.19; 95%
CIL: 1.02, 1.37), smokers (OR 1.23; 95% CI: 0.97, 1.48), low
physical activity group (OR 1.24; 95% CI: 0.81, 1.67), obese
(OR 2.33; 95% CI: 1.87, 2.78), and individuals with central
obesity (OR 2.16; 95% CI: 1.37, 2.95). We found pooled OR
for men, obesity, and individuals with central obesity statisti-
cally significant at 95% CI (Figure 3).

Three studies reported an association between diabetes
and hypertension (OR 2.23; 95% CI: 1.52, 3.28°"; OR 3.42;
95% CI: 2.70, 4.13%%; OR 1.37; 95% CI: 1.09, 1.72*"). Two
studies showed association between hypertension and family
history (OR 2.74; 95% CI: 1.86, 4.03°°; OR 1.44; 95% CI:
1.19, 1.6835), high cholesterol (OR 2.83; 95% CI: 2.32,
3.33%%; OR 2.08; 95% CI: 1.68, 2.58%%), and high triglyceride
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Study OR (95% Cl)
Male

Jafar TH, 2003, Pakistan®' - 1.18 (1.04, 1.35)
Jonas JB, 2010, India®® - 1.04 (0.90, 1.20)
Meshram Il, 2012, India®® —_—— 1.28 (1.08, 1.53)
Mohan V, 2007, India®® —_—— 1.44 (1.19, 1.78)
Shah SM, 2001, Pakistan®' - 0.86 (0.72, 1.04)
Shanthirani CS, 2003, India®” - 1.20 (0.92, 1.58)
Yadav S, 2008, India®® —_— 1.83 (1.37, 2.44)
Subtotal (I-squared = 76.2%, P = 0.000) O 1.19 (1.02, 1.37)
Low physical activity

Meshram Il, 2012, India®® —_—— 1.32 (1.09, 1.60)
Shanthirani CS, 2003, India®” - 0.45 (0.31, 0.66)
Yadav S, 2008, India*® * 1.60 (1.00, 2.50)
Singh RB, 2011, India®® — 1.58 (1.39, 1.77)
Vaidya A, 2012, Nepal®* ¢ 2.34 (1.59, 3.44)
Gupta R, 2013, India®® - 0.78 (0.67, 0.89)
Subtotal (I-squared = 95.0%, P = 0.000) e 1.24 (0.81, 1.67)
Smoking

Kaur P, 2012, India® g 0.91 (0.80, 1.03)
Vaidya A, 2012, Nepal®* —_—— 1.34 (1.04, 1.72)
Gupta R, 2013, India®® T 1.13 (0.93, 1.35)
Mohan V, 2007, India®® —_—— 1.50 (1.18, 1.91)
Shanthirani CS, 2003, India®” ¢ 1.66 (1.10, 2.52)
Subtotal (I-squared = 76.6%, P = 0.002) = 1.23 (0.97, 1.48)

Obesity
Meshram 1, 2012, India®®

Mohan V, 2007, India®®

Yadav S, 2008, India®®

Kaur P, 2012, India®

Vaidya A, 2012, Nepal®*

Gupta R, 2013, India®®

Subtotal (I-squared = 78.8%, P = 0.000)

Central obesity
Meshram Il, 2012, India®®
Mohan V, 2007, India®®
Yadav S, 2008, India*®

1.74 (1.35, 2.21)
2.37 (1.87, 2.99)

—
— e
—_—
—
—_—— 2.25 (1.91, 2.59)
O
——
—

2.20 (1.50, 3.10)
3.66 (2.98, 4.34)
1.95 (1.52, 2.50)

2.33 (1.87, 2.78)
1.70 (1.24, 2.33)

2.17 (1.76, 2.69)
P> 4.10 (2.60, 6.40)

Kaur P, 2012, India®® —_—— 2.80 (2.45, 3.45)
Vaidya A, 2012, Nepal®* & 2.24 (1.65, 3.05)
Gupta R, 2013, India®® - 0.99 (0.85, 1.12)
Subtotal (I-squared = 94.1%, P = 0.000) —_ — 2.16 (1.37, 2.95)
| | | |
0 1 2 3 4
Odds ratio
FIGURE 3. Meta-analysis of risk factors.
(OR 2.18; 95% CI: 1.75, 2.70*%; OR 1.93; 95% CI: 1.64, DISCUSSION

2.22%). Two studies measured the association between
alcohol intake and grevalence of hypertension (OR 1.01;
95% CI. 0.74, 1.38"7; OR 1.42; 95% CIL: 135, 2.21%).
Similarly, 2 other studies measured the association between
low fruit intake and prevalence of hypertension (OR 1.12;
95% CI: 0.96, 1.30°"; OR 1.74; 95% CI: 1.44, 2.05%).
Studies measuring the association of prevalence of hyperten-
sion with high fat intake (OR 1.33; 95% CI: 1.11, 1.55)*
and high salt intake (OR 1.54; 95% CI: 1, 2.35)** found a
statistically significant association.

© 2014 Lippincott Williams & Wilkins

This is the first comprehensive report to systematically
evaluate the scientific literature on the prevalence and risk
factors of hypertension in the SAARC region. The
prevalence of hypertension based on the most recent
publications'®'#2>>138740 iy the countries of the region was:
Bangladesh:  17.9%; Bhutan: 23.9%; India: 31.45%;
Maldives: 31.5%; Nepal: 33.8%; Pakistan: 25%; and Sri
Lanka: 20.9%. The pooled prevalence obtained from our
study was 27% ranging from 13% to 48%. A systematic
review from the Arab countries found almost similar preva-
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TABLE 4. Region-Wise Prevalence and Absolute Number of
Hypertension

Absolute Number
Hypertension

Prevalence
of Hypertension

SN Region in the Region = Burden Sharing %
1 Africa 39.8 10.35

2 America 359 13.4

3 South-East Asia 33.7 22.85

4 Eastern 354 7.42

Mediterranean

5 Europe 453 1.8

6 Western Pacific 379 29.20

7 South Asia” 13-47.95 14.94

The distribution is calculated for only 25-year-old population.
“For SAARC region, the prevalence from our review is used. The
WHO data are based on estimation.

lence of hypertension (29.5%)* and another systematic
review conducted for worldwide studies in 2004 reported
global prevalence of approximately 30%.*’

The lowest prevalence was observed in the study'® from
Bangladesh, which may be explained because of a comparably
lower age group of the respondents (mean age = 28.19 years).
Our findings showed that the prevalence of hypertension varied
between and within the countries. Multiple factors such as age
of participants, method of BP measurement, and number of
readings of measurements are likely to influence such varia-
tion. However, differences in the lifestyle and socioeconomic
status of SAARC member states, as well as rural and urban
areas within countries also need to be taken into consideration
while explaining this variability. Overall, we noticed over 7%
difference in aggregated prevalence rates for rural and urban
areas. The geographic variations in hypertension prevalence
has been well documented.*®

Majority of studies found the prevalence of hypertension
higher among men than among women (combined OR men:
1.19; 95% CI: 1.02, 1.37). Eight reviewed articles showed
that the prevalence of hypertension was higher among
women than men, which is contrary to the data reported
from Sub-Saharan Africa* but compatible with the study
from Arab countries.*®

The reported high prevalence of hypertension in the
SAARC region could be because of the epidemiological
transition in disease pattern from communicable to noncommu-
nicable diseases.’® The increase in the number of people
affected by hypertension is attributed to population growth,
aging, and the presence of behavioral risk factors such as
unhealthy diet, harmful use of alcohol, lack of physical
activity, excess weight, and exposure to persistent stress.”' For
instance, obesity prevalence has reportedly reached epidemic
proportions in the SAARC region as shown by a systematic
review.>? In the past decades, substantial socioeconomic and
demographic changes have occurred in the SAARC region
resulting in the transition from rural to urban lifestyle. These
might be the reasons behind the higher prevalence of hyperten-
sion in the urban areas. However, the lack of consistency in
these studies allows us only to hypothesize.

Additionally, there was very little information on
temporal trends in the prevalence of hypertension. This has
restricted our ability to predict whether hypertension preva-
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lence across the SAARC countries is in fact increasing. For
example, studies conducted before 2005 also reported high
prevalence of hypertension indicating that the recent increase
observed might be not only because of actual increase in
prevalence of cases but also because of preexisted cases.
However, a 3-fold increase in the prevalence of hypertension
within 15 years as reported by a Nepalese study indicates
that hypertension within this country is rapidly increasing.34
Seven countries of this region account for around 15% of the
global burden of hypertension (Table 4). The mean estimated
prevalence for different regions by WHO lies in between
range reported by our study (from 13% to 48%). It is also
important to note that SAARC populations are among the
youngest populations in the world and life expectancy will
definitely increase in coming years.

The study of hypertension is not only important because
of its higher prevalence in the SAARC region but also
because of the fact that it is one of the most important
modifiable risk factors for CVDs. In this meta-analysis, we
reported that a number of modifiable risk factors such as
obesity, smoking, and physical activity were associated with
high prevalence of hypertension in this region. A review on
hypertension in developing countries found that several risk
factors for hypertension (urbanization, aging of population,
change in dietary habits, social stress, high illiteracy rates,
poor access to health facilities, bad dietary habits, and
poverty) seem to be more common in developing countries
than in developed regions.*® It should be noted that overall
prehypertension (N =9) was found to be much higher in the
urban areas (average of 32.01%, SD =3.28) as compared to
rural areas (average of 23.62%, SD =5.33). Our observation
suggests the need for more systematic reporting of preva-
lence of hypertension in the future including standardization
of measurement and reporting of risk factors.

We observed wide variations in hypertension prevalence
across studies and countries of interest. These large differences
suggest the importance of examining factors that may contribute
to community hypertensive burden, including differences in
socioenvironmental status. Studies have previously considered
BP variability in the context of social, behavioral, and genetic
factors. More specifically factors that have been deemed
important include socioeconomic status, dietary intake, race, and
epigenetic modifications, which begin early in life and reflect the
complex relationship of these genes and environment interac-
tions.>*>” A systematic review conducted from India showed
that in urban populations exposed to life stress acculturation and
modernization, the hypertension prevalence rates have doubled
in the last 30 years.”® Hypertension variation across country
regions suggests that hypertension may be described and defined
not as an aggregate of region, but by its diversity within and
across a region of interest. Given that the country variability has
been observed in our meta-analysis, we suggest that further
studies are needed to explore environmental, social, and genetic
factors that contribute to within country hypertensive variation.

Despite heterogeneity in different studies, our meta-
analysis and systematic review showed that there is a need
for prioritizing hypertension for better prevention, diagno-
sis, and management on the basis of known modifiable
risk factors. Primary prevention of hypertension by focus-
ing on the above-mentioned modifiable risk factors is a
feasible way to scale up at the population level in this
region. A number of interventions such as weight loss
programs, dietary sodium reduction, moderation in alcohol
consumption, increased physical activity, potassium sup-
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plementation, and modification of whole diets have proven
effective® against hypertension and could be replicated in
the SAARC region as well. Similarly, lessons can be
learned from the past experiences of developed countries
in Europe, North America, Australia, and New Zealand
that showed substantial decrease in age-adjusted cardiovas-
cular mortality after adopting comprehensive approaches
over 25 years®® in addition to the treatment interventions.
Health policies in the region now need to focus on
strategies targeting general population as well as high-risk
groups such as urban adults.

LIMITATIONS OF THE STUDY

Age range of study participants made comparisons of
the studies difficult. Most of the articles included in our
systematic review provided only crude prevalence rates of
hypertension and prehypertension. We note, if available, that
the age-adjusted prevalence is useful to determine the onset
of hypertension across regions. Moreover, when adjustment
was made for different variables in the logistic regression, it
remained difficult to identify possible confounders. Similarly,
the categorization of certain variables such as obesity,
smoking, and levels of physical activity had different
classifications across reported studies. Our study is limited
only to MEDLINE database searches, which may not cover
all the studies conducted in this field with the growing
expansion of non-indexed local journals, non-English publi-
cation, and open access platforms, for example, not captured
via MEDLINE. It has also been suggested that including
English-only articles in meta-analyses in conventional medi-
cine for chronic diseases such as hypertension does not bias
primary findings.®’ Moreover, we did not perform analyses
to identify publication bias of the articles, as it is not
relevant in context of prevalence studies.

CONCLUSION

Our review highlights the high prevalence of hyperten-
sion in the SAARC region. There were differences in the
prevalence of hypertension and prehypertension in rural and
urban areas. The prevalence of hypertension varied from
13% to as high as 48%. Given the lower socioeconomic
conditions of the SAARC region, a high burden of underly-
ing hypertension is likely to impact on health systems if
overall life expectancy increases.
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