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Summary

Several studies reported that migrant Bangladeshis had greater risk for
hypertension, diabetes and coronary heart disease compared with the Europeans
and other migrant South Asians. So far, there has been no such study among
the native population. This paper reports the hypertension prevalence and
related risks among native Bangladeshis. A total of2361 subjects over 20 years
of age were investigated. Overall prevalence rates of systolic and diastolic
hypertension in the study population were 14.4 and 9.1 percent respectively.
The prevalence of systolic hypertension was significantly higher in rural than
in urban participants (P<O.OOI).Compared with the poor the rich class had
significantly higher prevalence of both systolic (P=0.002)and diastolic (P=0.041)
hypertension. With increase of age, body mass index (BMI) and blood glucose
level were significantly related to hypertension (P<O.OOOI)jwhereas the trend
for increasing waist-to-hip ratio (WHR), adjusting for social class, was not
significant. Regression analysis showed that age, BMI, rural area and rich
class were the strong predictors for hypertension. This study explored that
hypertension prevalence in the native Bangladeshis is almost comparable to
that of other Asian populations and South Asian migrants.

Introduction

Cardiovascularmortality andmorbiditywere
higher in South Asians (Bangladeshi, Indian,
Pakistani) settled in United Kingdom
compared with other populationsl.2. Age-
adjusted mortality from coronary heart
disease (CHD) was 40% higher in South
Asians than in the general population2.
Compared with the Europeans the South
Asianshadhigherprevalenceof hypertension,
diabetesanddyslipidemia3.Theirmeanwaist-

to-hip ratios (WHR) were also significantly
higher indicating higher central obesity and
insulin resistance3.4. It was also observed that

Bangladeshis among the entire immigrant
South Asians had highest mortality and attack
rate from CHDJ. Though these studies

indicated that the migrant Bangladeshis had
greater risk for diabetes, hypertension and
CHD than the Europeans and other migrant
South Asians there has been no such study tn

the native Bangladeshis.

I. Research Division, Bangladesh Institute of Research and Rehabilitation in Diabetes, Endocrine and Metabolic
Disorders (BIRDEM). Dhaka. 2. Institute of Nutrition and Food Science. University of Dhaka.
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Recently, higher prevalence of hypertension
was reported from India (13.1%) and even
more from Malaysia (30.3%) and China
(58.4%)5-7. The overall prevalence of
hypertension in the Asian population was
estimated 15-35%x. In Bangladesh, a
community survey on the rural community
showed that the prevalence of systolic and
diastolic hypertension over 15 years of age
were 10.5 and 9.0%, respectively9.

We designed this small study to explore the
prevalence of hypertension inbothurban and
rural areas simultaneously. We reported that
adjusting for age, sex and socioeconomic
status (SES), there was no difference of
diabetes prevalence between rural and urban
people10. This papercompares theprevalence
of hypertension in rural and urban subjects in
relationtoSESandbiophysicalcharacteristics
in a Bangladeshi population.

Materials and methods
This cross-sectional survey was carried out
among all subjects over 20 years of age in a
rural and urban areas during October 1995-
March 1996. The participants of this age
group who had fever, diarrhoea, recent
trauma, oedema, cyanosis andjaundice were
excluded. The pregnant women and those
subjects taking glucocorticoids, oral
contraceptives and diuretics were also
excluded from the study.

The selection of the urban rich and urban

poor was based on residential location and
the municipalfacilities.AsdescribedearlierlO,
5 out of 15government housing estates were
taken as a cluster for the urban rich in Dhaka

city. These estates are inhabited by
government employees and provided with
water, gas, electricity and sanitation. All

April2002

eligible subjects of the selected housing
estates were enlisted .(n=985). In the same
city, 4 of total 12 slums were randomly
selected for the urban poor (n=315). All
theseslum-communitieslacksupplyof water,
gas, electricity and sanitation.

Kharua Union, a Local Government Unit

under Nandail Upazihl of Mymensingh
district was selected for rural population.
Usually, the Union consist of about 12-15
villages with about 3500-4500 households.
Of 3,620 households in Kharua Union, 600
wereselectedrandomly.Theeligible subjects
~20y) were enlisted (n=1578) according to
theelectorallistprovidedbytheunioncouncil
office.

The stratification of poor, middle and rich
social class of rural area was based on
discussion with the local leaders and on
taxation fixed by the union parishad. The
rural poor were grad~d as landless farmers
subsisting on agrarian employment under
the rich landholder. The rural rich usually
lead a sedentary life. The rural middle class
is a heterogeneous group other than the two
categorized classes.

All enlisted subjects were informed about
the objectives and the procedural details of
the studyjust before the day of investigation.
Onlytheinterestedindividualswererequested
toattendanearbysurveyspot inthe following
morning with about 12 hour fast. Each
participant, on arrival at the survey site in the
next morning, was examined for weight,
height, and waist-girth and hip-girth. All
these measurements were taken barefooted

and only with light clothing. Weight was
recorded to the nearest 0.2 kg by regularly
calibrated scale. Height was taken in erect
posture placing the heels, buttock, scapulae
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and occiput touching wall on the back while

extending great toes and gazing horizontally
forward to a point on the opposite wall. For
measuring height, CV was allowed <5%.

Body mass index (BMI) was calculated taking
weight in kg divided by height in meter-
squared. Forwaist-to-hipratio(WHR), waist-

circumference was measured midway
between lower border of rib margin and iliac
crest on mid-axillary lines on either side
round the umbilicus in front. For hip
circumference, pubic tubercle was taken as a
bony landmark anteriorly from which the
tape encircled maximum protrusion of
stooped buttock posteriorly. The mean of
three measurements for each anthropometry
was accepted and the coefficient of variation
(CV) was allowed less than 5%.

Blood pressure (BP) was measured after 5
minutes rest being relaxed in a chair with a

support on the back keeping bared arm on a
table at heart level. A mercury

sphygmomanometer was used with different
cuff size ensuring 80% of an arm covered by
bladder. Two clinicians having experience in

cardiology unit for six months were selected
for blo.od pressure measurements. The radial
pulse was palpated while inflating the cuff
and the level of obliteration was noted and

more 30 mmHg was added followed by
deflation. The reappearance of pulse gave
systolic blood pressure on palpatory method.
Auscultation by bell stethoscope on cubital
fossa over brachial pulsation confirmed

systolic and diastolic blood pressure (SBP,
DBP) as the first- and fifth-phase Korotkoff

sounds, respectively. Two measurements

separated by 2 minutes were taken for the
average. If the two estimates differed by
more than 5 mmHg then two more additional
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measurements were taken and averaged. The
cut points for systolic and diastolic
hypertension (sHTN and dHTN) were taken
as ~140 and ~90 mmHg, respectively. The
same clinicians measured blood pressure of
both rural and urban people37.

After taking blood pressure fasting,capillary
blood glucose (FBG) was estimated by
Hemoglucotest strip and Reflolux
(Boehringer, Mannheim). Then 75 gm
glucose in 300 ml of water was given for a
drink.Each individualwasinterviewedwhile

waitingfortwohourspost-loadbloodglucose
(2BG) estimation. Finally, 2BG was also
estimated by the same strip method. The
diagnosed,casesofimpairedglucosetolerance
(IGT) and non-insulin-dependent diabetes
mellitus (NIDDM), using WHO diagnostic
criteria'l, were referred to a referral centre,
Bangladesh Institute of Research and
Rehabilitation in Diabetes, Endocrine and
Metabolic Disorders (BIRDEM) for

registration and follow-up.

A stepwise logistic regression analysis,
adjusting for sociodemographic status, was
also used to quantify the biophysical risks
relatedto hypertension.Software,SPSS/PC+
was used for all statistical analyses.

Results

The response rates for the urban rich, urban
poor and the rural subjects were 82.3, 73.3
and 83.6% respectively. Overall, the
prevalence rates of sHTN and dHTN in the
study population were 14.4 and 9.1 %,
respectively. The prevalence of sHTN was
significantly higher in rural than in urban
participants (16.8 vs 11.3%, P=O.OO1) though

dHTN showed no difference (rural 9.6 and
urban8.5%,1»0.3) (Table-I).Theprevalence
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of dHTN in either sex also did not differ

between rural (men 9.2 and women 10.3%)
and urban (men 9.1 and women 7.5%)
subjects. In contrast, sHTN was more
prevalent inrural (men, 17.9;women, 15.1%)
than their urban counterparts (men 11.4 and
women 11.1%). The site-difference was
significant only in men (rural 17.9and urban
11.4%, P=O.OOI).
For all subjects, socialclass comparison (rich
vs poor) showed that the rich class had
significantlyhigherprevalenceof bothsHTN
(P=0.002) and dHTN (P=0.04l). Higher
prevalence of both sHTN and dHTN in the
rich were also significant, even stratified by
area and sex (table-I). In rural subjects, both
types of hypertension weremore prevalent in
the rich; but the class differences were
significant only for systolic hypertension. In
a rural-urban comparison, irrespective of
gender and social class, the prevalence rates
of sHTN were significantly and consistently
higher in rural than urban people. Similarly,
the rates for dHTN were also consistently
higher in the rural subjects though less
significant.

Age-adjusted (30-60y) comparison of
biophysical characteristics between the
poor and the rich is shown in table-II. In
either sex, all variables except age and 2-h

blood glucose (2BG) differed. significantly
between the poor and the rich. All~~..
anthropometric and BP measurements were
significantly higher in rich than in poor.
These characteristics of each social class

were compared between subjects with and
without sHTN (sBP <140 versus ~140
mmHg). The differences, stratified by
social class, are shown in table-III and IV.

Irrespective of sex and social class, the
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hypertensivesubjectsweresignificantlyolder
than their normotensive counterparts. Other
differences between them were inconsistent.

For the rich class, hypertensive subjects
were significantly more obese than
normotensive (higherBMI, waist and WHR:
for all, P<O.OOl)and more hyperglycemic
(higher 2BG: P<O.OOI).'Whereas, for the
poor, rather hypertensive men had lower
weight and lower BMI. The poor women
showed no difference except higher WHR
and 2BG in the hypertensive group.

Both sBP and dBP had strong and consistent
correlation with age regardless of sex, area
and socialclass. After stratification for social
class, however, the correlation with BMI and

WHR were only significant in the rich but
not inthepoorclass.Hypertensionprevalence
showed an increasing trend with the age,
obesityandbloodglucose.Stratifiedby social
class, however, the trends for BMI and WHR
were also significant in the rich.

Multiple regression analyses showed the
effect of age, BMI, WHR and 2BG on sBP
and dBP (table-V). Separate models were
designed to estimate the contribution of age,
2BG and BMI in one model; and age, 2BG
and WHR in the other. The variance in first

model with BMI (range 9-19%) was almost
comparable to that with WHR (range 7-
18%).The age, BMI and WHR were proved
to contribute more significantly than did
2BG for sBP and dBP. Further inclusion of

area (urban=O,rural=l) and socioeconomic
status (SES: poor=O,rich=l) in other models
showed that the rural area and rich class

were also the significant contributors
(table-VI). The regression models including
BMI and WHR accounted for 22-26%
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variance in sBP that did not show any by sex, area and social class, it was observed
changes when the model excluded WHR that the contribution of BMI for both sBP

(21-26%). As there was no change in the and dBP was more significant in the rich of
variance of a model that excluded WHR urban and rural participants than their poor
ruledoutitssignificance.Furtherstratification counterparts.

Table-I: Comparisonof systolicanddiastolichypertension(sHTNt anddHTNt) prevalence
between poor and rich social class stratified by sex and area.

All figures are prevalence rates given in percentages.
t sHTN -systolic hypertension (systolic blood pressure ~140 mmBg).
t dHTN - diastolic hypertension (diastolic blood pressure ~ 90 mmHg).
t middle class of rural area (n: men=382, women=219) not included in social class comparison.
*p - after c2statistics: poor vs rich in either area and the same class compared between two areas.

Table-II: Age adjusted (30-60 year) comparison of biophysical characteristics between poor and
rich social class in either sex.

Urban poor Urban rich
Urban Social Rural Social vs vs

poor rich classt poor rich classt rural poor rural rich
p* p* p* p*

Men (n=lll) (n=571) (n=285) (n=130)
sHTN 2.7 13.1 0.002 17.9 29.2 0.009 0.000] 0.0001

dHTN 3.6 10.2 0.028 9.8 13.8 0.226 0.041 0.222
Women (n=] 20) (n=240) (n=239) (n=64)

sHTN 3.3 ]5.0 0.0009 10.5 20.3 0.035 0.019 0.304
dHTN 3.3 9.6 0.034 9.2 10.9 0.676 0.043 0.747

Men+women (n=23 I) (n=811) (n=524) (n=194)
sHTN 3.0 13.7 0.0001 14.5 26.3 0.0002 0.0001 0.0001
sHTN 3.5 10.0 0.002 9.5 12.9 0.193 0.004 0.237

Men Women
Poor Rich Poor Rich

Variables Mean SDt Mean SD t-test Mean SD Mean SD t-test
n=272 n=494 p* n=265 n=237 p*

Age (yr) 43.1 9.4 43.1 8.5 0.979 39.8 8.8 40.4 7.5 0.417

Height (cm) 160.1 6.8 163.1 6.7 0.000 ]49.4 5.7 ]51.8 6.5 0.000

Weight (kg) 46.9 7.1 59.3 9.3 0.000 41.09 6. ] 54.2 10.5 0.000

BMIt 18.3 2.4 22.3 3.4 0.000 18.4 2.5 23.5 4.2 0.000

Waist (cm) 67.3 6.1 79.0 8.8 0.000 65.] 7.0 77.4 9.2 0.00

Hip (cm) 77.8 4.7 86.8 6.7 0.000 78.2 5.8 89.8 9.0 0.000
WHRt 0.86 0.06 0.91 0.07 0.000 0.83 0.07 0.86 0.08 0.000

SBPt(mmHg) 114.5 19.8 119.5 19.7 0.001 111.5 22.4 118.2 22.5 0.001

DBPHmmHg) 70.2 10.4 75.1 10.9 0.000 71.5 13.5 74.2 10.5 0.013
2-BGt(mmol/L) 6.3 1.5 6.6 3.7 0.]8] 6.8 2.0 7.0 3.9 0.459

t SD standard deviation, * p after Student's t-test between groups.
t BMI- bodymassindex(wt in kg/ ht in m\ WHR- waistto hip ratio,SBP-systolic blood
pressure, DBP - diastolic blood pressure, 2-BG - 2 h post-load blood glucose.
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Discussion

This study was undertaken to address the
prevalence of hypertension in a native
Bangladeshi population and to find out
whether the prevalence is really higher in
urban than in rural area, which is frequently
observed in the referral hospitals.This study
reveals that hypertension prevalence in the
native Bangladeshis is lower than that
observed in the industrialized
communitiesI2.40,African Americansl3West

Africansl4 and Malaysians6 but almost
comparable to that of native Asians, Chinese
and Indiansx,15-17.The mean (:!::SO)values of

sBP (127:!::25)and dBP (75:!::12)of the study
population, adjusting for age (40-64y), are
also comparable to that of migrant South
Asians3.

For rural-urban comparison, higher
prevalence of sHTN in rural area, found in
this study, does not confOl:m to that of
Chinesel5 and IndiansI6.'7.Both the latter

populations had higher prevalence in
urban than in rural population. It is not
clear why the rural subjects of Bangladesh

had hi~her frequency of hypertension.
Mukhopadhyay et al observed that
hypertension prevalence and the mean of
sBP and dBP in a tribal population of
Asian origin, engaged primarily in
agricultural practices, were remarkably
high IX. It was also reported from tea-garden
workers39.It is not known, however, why
high blood pressure is related to those
involved in agricultural practices. It is of
interest to note that the agrarian workers
in Bangladesh usually take Panta Bhat, kind
of partially fermented rice, as their breakfast
with substantial amount of table salt. As we

havenot includeddietarysodiumas avariable
we cannot remark in this regard. The relation
between increased dietary sodium and
hypertension has been reported by several
studiesI9-21. Rural preponderance of
hypertension may also be due to social
inequality as some investigators found that
social inequality was significantly related
to coronary heart disease22-23.Again, others
addressed significant association between
less education and high blood pressure24.
Possibly, extreme degree of social
inequality, less education, and also high salt
intake may contribute to this rural
predominance.

Thus, less~ducation,less awareness and less
accessibility to health care in rural area may
also result in lowdetection as well as referral

to the urban-based referral hospitals. In fact,
among all the detected hypertensive subjects
previously diagnosed (mostly uncontrolled
due to irregular medication) were only
24(10.8%) in rural and 30(25.4%) in urban
participants.Thisfindingsuggeststhatdespite
higher prevalence of hypertension in rural
area there is less awareness and detection.

Considering the overwhelming majority of
rural population of Bangladesh (rural vs
urban: 87 vs 13%) this study also indicates
that the burden of hypertension-related
disorders at a national level, a hitherto
unknownhealth problem, has been mounting
up insidiously.

Compared with the poor the rich had higher
prevalence (P=0.002) of systolic
hypertension (table I). Although social
inequality and less education were noted as
the contributoryfactors for higherprevalence
in rural area of predominantly poor
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population, it is difficult, on the contrary, to
explain why there is anincreasedprevalence
in the rich than in the poor. There havebeen
very few studies in the South Asian native
population addressing socioeconomic
gradient in rural-urban comparison of
hypertension prevalence. Possibly, high-
energy intake, sedentary habits and obesity
may contribute to increased prevalence
among the rich irrespective of geographical
area or ethnic group2S-27.The association of
obesity (weight, BMI, WHR) with
hypertension, observed in the rich class is
consistent to other studies in unclassified

population5-7.25-2K.In contrast, for the poor
Bangladeshis, none of these factors are
incriminated as they are exposed to chronic
energy deficiency and subsist on active
physicallabor9.J4.This explanation may be
substantiated, as observed in this study, by
highly significant differences of all
biophysical characteristics between poor
and rich (table-II) as if the two groups
were sampled from two different
populations. Furthermore, the differences
of these characteristics between

hypertensive and normotensive subjects
among the rich class are distinctively
significant, whereas among the poor, these
differences were either non-significant or
conversely significant (table-III). For
example, the rich hypertensive subjects
had significantly higher weight, BMI and
WHR than their normotensive;:counterparts.
In contrast, the poor hypert~nsive subjects
had significantly lower (not higher)
weight and lower BMI than their
n9rmotensive counterparts. Though there
was no clear explanation why the poor
hypertensive subjects had lower BMI it
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was postulated that overcrowding with
repeated infections lead to increased
secretion of cytokines and thereby insulin
resistance resulting in hypertension in the
poor with low BMpK.

More intriguing finding is that both types of
hypertension were significantly and
consistently higher in the poor class of rural
area than their urban counterparts (table-I).
Notonly inBangladesh,veryhighprevalence
among the rural poor.was observed among
the tea-garden workers (60.8%) in Assam
and rural people of Malaysia (30.3%)6.39.It
appears that social deprivation is not the
important attribute of hypertension
-prevalence.Had it been so then why the rural
poor had more prevalence than the urban
poor. Possibly, social deprivation is more
profound in rural than urban population or
some other unidentified risk factors may be
involved.

Although age, 2BG and BMI or WHR were
found predictors for elevated bl09d
pressure the effect of WHR and 2BG were
finally ruled out when area and social class
were included in the equation (data not
shown). Thus, the study revealed that it is
the rural area and the rich class was found

to be the important predictors for
hypertension. Regardless of social class,
the rural populations of developing
nations are most disadvantaged class
where other socioeconomic factors like

undernutrition and low birth weight may
influence hypertension prevalence. Recent
investigations strongly suggest that retarded
fetal growth, low birth weight and infant
growth predispose to hypertension, diabetes
and dyslipidemia (Syndrome X)29-32.About
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50% birth-weight of Bangladesh has been
estimated less than 2.5kg33.

The contribution of age and BMI is quite

agreeable to other studies25-27.Interestingly,
even the lean Chinese population with a low

mean blood pressure showed positive and
independent association between BMI and

Bp34.However, contrary to findings in the
migrant South Asians2-4,central obesity or
higher WHR was not a significant risk for

hypertension in the native population. But

this is not a new finding as we have reported
earlier that adjusting for area, sex and
glycemic status, increasing WHR did not
show any association with systolic
hypertension in the newly detected diabetic
subjects35.

No study so far conducted in South Asian

native population which investigated
socioeconomic effect on hypertension
prevalence in rural-urban distribution. So,

the findings related to hypertension
prevalence stratified by social class and
geographical location could not be
compared. The study, however, revealedthat

hypertension prevalence in native
Bangladeshis is no more negligible and
almost comparable to any other native
populations of South Asia and South Asian

migrants. The findings also suggest that
regardless of sex and area, the rich class had
excess risk for hypertension. More
importantly,theresultsunveiledthe increased
prevalence and decreased detection of

hypertension in the vast majority of rural
population of Bangladesh.
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