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Abstract

Background: Non-communicable diseases (NCDs) have already become major killers in Bangladesh. Once NCDs are
developed, they become chronic health and economic problems. Their primary prevention is linked to their common
risk factors. This study was conducted to determine the prevalence of NCD risk factors with a focus on their clustering
in Bangladeshi adults.

Methods: This nationally representative study was done in 4,073 (1,812 men and 2,261 women) adults aged 25 years
or older selected from rural and urban households. Multistage cluster sampling design was used. Selected variables
were in line with steps I and II of WHO stepwise surveillance except alcohol.

Results: Forty-four percent used tobacco in any form. Almost 93 % did not consume adequate fruit and vegetables
(5 servings or more). Thirty eight percent had low physical activity level (<600 MET-minutes/week). One-quarter (26 %)
were overweight (body mass index > =25 kg/m^2). Twenty-one percent had hypertension (blood pressure > =140/
90 mmHg or medication) and about 5 % had documented diabetes.
Upon examination of risk factor clustering, we observed that 38 % had at least three risk factors. After this threshold,
clustering suddenly dropped down to a fairly low level. Using this threshold as a cut-off, clustering of risk factors was
associated with age, male gender, urban residence, educational levels and quality of house in multivariate analysis.

Conclusion: Prevalence of NCD risk factors is fairly high in Bangladeshi adults with a tendency of clustering. If a risk
factor such as hypertension is detected, a closer look for other risk factors has to be given in both at clinical and public
health settings. Clustering raises risk by more than a summation of risk factors. Our findings, therefore, suggest that
Bangladesh could expect a significant increase in NCDs in near future.

Background
Major non-communicable diseases (NCDs) such as
cardiovascular diseases, cancer, diabetes, or chronic re-
spiratory disease have already become major public health
problems in Bangladesh. According to the Global Sta-
tus Report on NCDs 2014 [1] of the World Health
Organization (WHO), the estimated probability of pre-
mature deaths between ages 30 and 70 from any of the
aforesaid NCDs is 17.5 %. The total number of deaths
in 2012 was 277,500 due to NCDs giving rise to a death
rate of 564.1 per 100,000 in males and 531.9 per

100,000 in females. Nearly half (49 %) of deaths were due
to NCDs. These rates for NCDs are already in the web of
increasing trend [2] concomitant to increasing trend of
high blood pressure and diabetes in Bangladesh [3].
NCDs are caused by a few common risk factors: low

intake of fruit and vegetables, low level of physical
activity, tobacco use, harmful use of alcohol, obesity,
raised blood pressure, raised blood cholesterol and glu-
cose. These risk factors are commoner in prevalence and
easier to detect compared to NCDs. Today’s risk factors
will mature to NCDs tomorrow. Their control is less
expensive than treatment of full-blown NCDs. Therefore
risk factor approach for NCD prevention has become
popular. It is well known that NCDs are multi-factorial

* Correspondence: zamanm@who.int
†Equal contributors
1Division of NCD, World Health Organization, Dhaka, Bangladesh
Full list of author information is available at the end of the article

© 2015 Zaman et al. This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly credited. The Creative Commons Public Domain Dedication waiver (http://
creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

Zaman et al. BMC Public Health  (2015) 15:659 
DOI 10.1186/s12889-015-1938-4

http://crossmark.crossref.org/dialog/?doi=10.1186/s12889-015-1938-4&domain=pdf
mailto:zamanm@who.int
http://creativecommons.org/licenses/by/4.0
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/


diseases. Usually more than one factors work together
for early maturation of NCDs.
There have been reports from the United States [4],

Brazil [5], and Indian [6] population on clustering of risk
factors especially in hypertensive patients. Clustering is
observable even in children [7]. There has been a clue
that Bangladeshi people have a higher prevalence of
clustering of NCD risk factors [8–11], This clustering
phenomenon may predispose them to a higher burden
of NCDs compared to populations with lower tendency
of clustering. However, systematic analysis of clustering
of all major risk factors is almost lacking to claim na-
tional representation for Bangladeshi people. We have
conducted this study, as a periodic STEPS (STEPwise
Surveillance) survey [12], to determine the prevalence of
NCD risk factors with a focus on their clustering in Ban-
gladeshi adults.

Methods
This survey was conducted in 2013 as per step-I and
step-II of STEPS approach devised by the WHO [12].
The target population for this survey included all men
and women aged 25 years or older living in urban and
rural areas of Bangladesh.

Sampling
Sample was drawn from 21 rural villages (three from
each division), seven municipalities located at upazila
headquarters (one from each division as moderately
urbanized area) and three city corporation areas (most
urbanized area) from all seven divisions of the Country.
Half of the households were identified as male and
second half as female to ensure a gender balance. All
eligible members were entered in a roster for identifica-
tion of one per household using Kish table [13]. Using
the prevalence of hypertension (18 %) among the popu-
lation, and 3 % margin of error, the minimum sample
size was 650. This study was proposing national estimate
in four groups according to gender and urban–rural area
of residence. Therefore a minimum of 2600 respondents
were needed. To address the design effect (1.5) and
potential response rate (80 %) it was further inflated to a
final size of 4875.

Survey instrument
An adapted (mostly for socio-demographic background)
questionnaire for this survey was developed using step-I
and step-II of STEPS as was done in 2010 survey in
Bangladesh [14]. All the core questions except alcohol (be-
cause of extremely low prevalence and cultural reasons)
were used. Household information was adapted to local
situation such as dwelling house’s roof materials. The indi-
vidual component included questions on tobacco, physical
activity, and fruit and vegetable intake. Information were

also obtained on treatment of hypertension and diabetes.
Physical measurements were on height, weight and blood
pressure. The questionnaire was in Bangla which was pre-
tested in the field before actual survey. The questionnaire
was administered by interviewers and no proxy interview
was allowed.

Data collection
The field team underwent a 3-day training before deploy-
ment. Data were collected in the first quarter of 2013.
Assistance from local health authority was sought to en-
sure proper identification of sampling unit boundaries and
cooperation of the local community. After identification of
eligible subjects, no sample substitution was allowed. Each
field team consisted of two experienced health workers
and one supervisor. Methods for ascertainment of key var-
iables were same as described in STEPS 2010 report [15]
but a brief description is given below:
Information of tobacco was collected for both smoking

and smokeless forms. Those who smoked or used smoke-
less tobacco daily in the past 30 days were considered as
‘current’ user. Serving sizes of fruit and vegetables in a typ-
ical week were determined using show-cards or measuring
cups (in case of cooked items). Data on time spent on
moderate and vigorous physical activities (during work,
leisure time and commutation) were transformed into mi-
nutes per week. They were then converted to metabolic
equivalent task (MET)-minutes per week (one minute in
moderate and transport related activities equal to 4 MET-
minutes and one minute in vigorous activities equal to 8
MET-minutes). Information on treatment of hypertension
and diabetes was sought and prescriptions (or medicine
strips) were checked if necessary. Shoes and heavy cloth-
ing were removed before measuring height (to nearest
cm) and weight (to nearest 0.2 kg). Blood pressure was
measured using ordinary aneroid sphygmomanometers
on the left arm while the participants were in sitting
position after having a rest for about 5 min. Korotkoff
phase V was taken as diastolic blood pressure. Mean of
two readings taken two minutes apart was used in the
statistical analysis.

Data analysis
Complex survey data analysis was performed to obtain
population prevalence or mid-point estimates and their
dispersions. Student’s t test or Wilcoxon test were used,
as appropriate, to compare levels in men and women.
Prevalence sex-groups and association between cat-
egorical variables were examined and compared using
Chi-square test. Prevalence data were adjusted to the
WHO world population [16]. Multiple logistic regres-
sion analysis was done to obtain odds ratios and their
confidence intervals for clustering of three or more risk
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factors. All analyses were done using Statistical Package
for the Social Sciences version 16.0.

Ethical considerations
This survey was done as a part of the service oriented
intervention programme developing model jurisdictions.
Ethical clearance was given by the Bureau of Health Edu-
cation authority. Community leaders’ orientations were
done in all areas before starting the survey. Their consents
were obtained first. In the next step verbal consent from
individual respondents were obtained.

Results
We have targeted 4875 individuals but finally 4073 partici-
pated. The response rate was 83.5 % (men: 74.3 % and

women: 92.7 %). We observed that, in general, NCD risk
factors are highly prevalent in Bangladeshi adult popula-
tion. There was hardly anyone without a risk factor and a
substantial proportion of people were living with multiple
risk factors.

Socioeconomic background
Of the total respondents, 44.5 % were men (Table 1). A
little less than one-third (28.5 %) of the participants were
from urban areas as stipulated in the survey design.
Their mean age was 43 years (men: 45 and women: 41).
Four in ten of them had primary education (one to five
years of schooling). One-fifth of men was farmers, an-
other one-fifth was labourers (agriculture, industrial or
otherwise), and one-fifth was salary men. However, 71 %

Table 1 Sociodemographic background of the Bangladeshi adult respondents for STEPS survey 2013

Men and women Men Women P values

n = 4073 n = 1812 n = 2261

Age

Categories, n (%)

25–34 1287 (31.6) 468 (25.8) 819 (36.2)

35–44 1081 (26.5) 442 (24.4) 639 (28.3)

45–54 806 (19.8) 418 (23.1) 388 (17.2)

55–64 503 (12.3) 259 (14.3) 244 (10.8)

65 + 396 (9.7) 225 (12.4) 171 (7.6) 0.00

Mean (standard deviation) 42.9 (14.1) 45.3 (14.6) 41.0 (13.4) 0.00

Residence, %

Urban 28.5 28.4 28.6

Rural 71.5 71.6 71.4 0.89

Education

Median years of schooling (IQ range)* 5 (0–8) 5 (1–8) 4 (0–7) 0.00

Categories, %

No schooling 26.6 24.8 28.1

Any primary 40.0 36.7 42.7

Any secondary 25.5 26.4 24.8

Above secondary 7.8 12.1 4.4 0.00

Roof of the house made of, %

Cement, concrete or tiles 16.0 19.1 13.5

Tin sheets 59.6 57.3 61.5

Bamboo, thatches, straw, shacks etc. 24.4 23.6 25.0 0.00

Primary occupation, %

Home maker 41.0 3.9 70.7

Day labourer 8.4 17.2 1.4

Farmer 9.3 18.4 2.1

Business 14.3 27.5 3.6

Salaried staff 16.2 21.5 11.9

Students and others 10.8 11.4 10.3 0.00

*IQ indicates inter-quartile
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of women were home makers and 12 % were salaried
staff. As an index of living condition, we collected data
on the construction materials of the dwelling house.
Roof of six out of 10 houses were made of tins, followed
by poorer quality roofs made of bamboo, thatches etc.
(24 %). Only 16 % had cement or concrete roofs. These
socioeconomic backgrounds are typical in Bangladesh in
current days.

Distribution and prevalence of risk factors
We have presented the distribution of risk factors in a
quantitative manner giving mid points and dispersions
in Table 2 and prevalence of risk factors in a categorical
manner using standard cut-off points in Table 3.
Median per capita consumption of fruit and vegetables

was 2.0 servings per day. More than 93 % of the people
consumed less than recommended minimum 5 servings
of fruit and/or vegetables per day. Physical activity data
of three domains (work, commutation and leisure time)
were combined to determine total physical activity as is
conventionally done. Median physical activity was 1680
MET-minute per week. Thirty eight percent of the partici-
pants had low level of physical activity (<600 MET-minute
per week). Prevalence of daily smoking in sexes combined
was 17 % with a striking sex difference (men: 38 % and
women: 2 %). Prevalence of non-daily smoking and ex-
smoking were 3.2 % (men: 6.7 and women: 0.4) and 5.9 %
(men: 11.8 % and women: 1.3 %) respectively (data not
shown). Twenty-seven percent were smokeless tobacco
users (men: 28 %, women 26 %). Forty-four percent used
tobacco in any form (men: 58 %, women: 32 %).
Mean body mass index (BMI calculated as Kg/meter

squared) was 23.0 Kg/m^2 (Table 2). One-fifth (20 %) of
the respondents were overweight (BMI > =25.0–29.9)
and 5 % were obese (BMI > =30.0) (Table 3). There was
no significant difference between men and women.
Mean systolic blood pressure was 118 mmHg and mean
diastolic was 75 mmHg (Table 2). Eleven percent had
physician diagnosed high blood pressure and 10 % were
receiving medication for high blood pressure. Out of
them two-third (66 %) had their high blood pressure
controlled (<140/90). Overall, 18 % had high level of
blood pressure irrespective of taking medication. Taking
in to account of blood pressure level (> = 14/90) and

history of medication, 21 % of the respondents were
hypertensive. A little less than 5 % of the respondents had
documented (self-reported) diabetes. We did not seek any
information on lifestyle modification for hypertension or
diabetes.
We have examined the prevalence of risk factors

stratified in to rural and urban areas. All the risk factors
were persistently more prevalent in urban areas (Fig. 1).
Although tobacco prevalence is a little high in urban
area, as opposed to previous reports [15], it was not sta-
tistically significant.

Clustering of risk factors
We have examined the clustering (presence of multiple
risk factors in an individual) of risk factors in our sam-
ple. Three-quarter of the respondents (76 %) had two or
more and four in ten (37 %) had three or more, one in
ten (12 %) four or more risk factors (Fig. 2). This cluster-
ing was increasingly prominent with increasing age. A
sub-sample analysis of hypertensive subjects (data not
shown) also showed more prominent clustering. Pres-
ence of three risk factors was considered as threshold
for identifying a clustering phenomenon because after
this threshold the rates dropped down suddenly. Associ-
ation of this clustering with various socio-demographic
factors was examined (Table 4). It was significantly
higher with ageing (odds ratios ranging from 1.6 to 4.2),
male gender (odds ratio 1.4), and urban residence (odds
ratio 1.9) in univariate logistic regression analysis. The
indices of economic achievement: education and housing
were also associated with an indication that clustering
was higher in richer people. In multiple logistic regres-
sion analysis also these findings remained almost similar
when all the variables were entered simultaneously in to
the regression model. The risk factors which attributed
to the clustering, hypertension, low intake of fruit/vege-
tables and tobacco use were the commonest.

Discussion
The current study is the third national survey on NCD
risk factors in Bangladesh and the first to describe the
clustering phenomena in a nationally representative sur-
vey. In addition to the high prevalence of individual risk
factors, clustering of 3 or more risk factors was also

Table 2 Distribution of non-communicable disease risk factors in Bangladeshi adults, STEPS 2013

Risk factors Both sexes Men Women P values

Fruits/ vegetables, servings/daya 2.0 (0.8, 3.0) 2.0 (0.9, 3.0) 2.0 (0.7, 3.0) 0.23

Physical activity, MET- minute/weeka 1680 (0, 5400) 2400 (0, 8400) 980 (0, 4100) 0.00

Body mass index, Kg/m^2b 22.9 (4.1) 22.8 (3.7) 23.0 (4.4) 0.05

Systolic blood pressure, mmHgb 117.9 (15.9) 118.5 (14.1) 117.5 (17.2) 0.10

Diastolic blood pressure, mmHgb 75.3 (12.1) 75.7 (11.6) 75.1 (12.5) 0.08
aMedian (interquartile range); bMean (standard deviation); MET indicates metabolic equivalents
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found to be widely prevalent predisposing Bangladeshi
people to a greater risk of NCDs.
Although Bangladeshi people consume vegetables

every day, the quantity is low. This is not because vege-
tables are not always available; this is mostly because
vegetables are not considered as nutritious food by many
people. Seasonal fruit, sometimes grown in abundance,
are not popular because people do not consider them as
good fruit. Although popular, imported varieties remain
unaffordable to many people leading to a very low con-
sumption of fruit. Therefore a campaign is needed to
popularize local fruit. A ‘5-a-day’ campaign to promote 5
servings per day can be taken as was done in England.
This may be exploited to reverse the existing ‘misti’
(sweets full of simple sugar and saturated fat) culture in

Bangladesh to a fruit culture. Fruit should no more be
considered a sick person’s diet but it should be eaten
more frequently to prevent sickness.
The global estimate for prevalence of physical inactiv-

ity among adults is 17 % [17] whereas our observed rate
is more than double (38 %). Physical inactivity problem
in Bangladeshi adults cannot be generalized. There are
many people in Bangladesh who endure hard physical
labour for their livelihood leading to a very thin body mass.
In our sample, one-quarter of respondents were rather thin
(BMI < 18.5 Kg/m^2). Poorly planned urbanization is the
major reason for higher level of physical inactivity in urban
areas. However this is now visible even in rural areas. Junk
food and mechanization of life might be major contribu-
tors. Most physical activities in our sample was from work

Table 3 Prevalence of NCD risk factors in Bangladeshi adults, STEPS 2013

Age (years) Tobacco use Fruits/ vegetables
< 5 servingsa

Low
physical
activityb

Overweight
(BMI ≥25–
29.9 Kg/
m^2)

Obesity
(BMI >
=30 Kg/
m^2)

Hypertension
(BP≥ 140/
90 mmHg)c

Documented
diabetesSmoking Smokeless Any form

Men and women

25–34 12.4 15.5 28.5 95.7 36.5 19.2 4.4 11.6 1.6

35–44 15.0 24.3 40.3 92.7 35.2 23.8 5.7 17.1 3.2

45–54 20.7 33.1 53.8 93.8 34.7 21.8 6.1 26.6 6.9

55–64 24.1 43.7 63.2 91.5 37.4 17.9 4.4 32.6 8.2

65 + 17.7 40.4 59.3 90.9 55.3 16.7 4.4 40.4 8.8

Total (unadjusted) 16.7 27.2 43.9 93.5 37.7 20.5 5.2 21.4 4.6

Total (adjusted) 17.1 28.7 45.8 93.3 38.6 20.3 5.1 23.1 5.0

Men

25–34 29.5 18.6 48.1 94.4 35.7 17.7 3.6 10.0 1.1

35–44 34.4 23.5 55.9 92.8 31.7 24.2 3.4 13.6 2.9

45–54 38.5 31.6 63.4 93.5 27.3 21.8 5.3 23.9 8.1

55–64 34 42.5 71.8 89.2 29.3 18.5 4.6 30.1 9.3

65 + 29.8 37.3 60.9 89.8 53.8 13.3 4 39.6 9.8

Total (unadjusted) 34.8 28.5 58.5 92.5 34.1 19.8 4.1 20.6 5.4

Total (adjusted) 33.2 28.5 58.3 92.4 34.2 19.6 4.1 20.7 5.4

Women

25–34 2.6 13.7 17.3 96.5 37.0 20.0 4.9 12.5 2.0

35–44 1.6 24.9 29.6 92.6 37.6 23.5 7.4 19.6 3.4

45–54 1.5 34.8 43.6 94.1 42.8 21.9 7.0 29.4 5.7

55–64 2.9 45.1 54.1 93.9 45.9 17.2 4.9 35.2 7.0

65 + 2.9 44.4 57.3 92.4 57.3 21.1 5.8 41.5 7.6

Total (unadjusted) 2.2 26.2 32.3 94.4 40.6 21.1 6.0 22.1 3.9

Total (adjusted) 2.2 29.5 36.5 94.1 42.5 21.0 6.0 25.0 4.6

P valuesd

0.00 0.00 0.00 0.01 0.00 0.31 0.01 0.28 0.03
a <400 gm/day
b <600 MET-minutes/week
cand/or medication for hypertension
dMen compared to women
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or job related. Commutation contributed to some extent
but leisure time physical activity was very low. Commuta-
tion related activities could be promoted by encouraging
bicycles and keeping footpaths walkable. Promotion of
leisure time related activities will require engagement of
non-health sectors creating recreational facilities including
provision of play grounds, parks, sports, etc. An innovative
strategy for uplifting physical activity of women, because

they had low level of physical activity, without conflicting
with social and religious norms is required.
Prevalence of both smoking (cigarette, bidi, etc.) and

smokeless tobacco (zarda, gul, pan-masala, etc.) use is
high in men. Although magnitude of tobacco use still
remains very high, we observed lower prevalence than
previous national level studies (see below for trend data).
We have already reported the problem of dual use of

Fig. 1 Distribution of Bangladesh adults by the number of NCD risk factors*, STEPS 2013. *Risk factors include 1) current tobacco use, 2) low fruit
and vegetables intake, 3) low physical activity, 4) overweight, 5) hypertension and 6) documented diabetes

Fig. 2 Prevalence of risk factors in urban and rural areas of Bangladesh, STEPS 2013
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tobacco in men [18]. Dual use exposes Bangladeshi men
to an additional risk of killer NCDs [19] as has been
observed in many other populations [20]. Unlike men,
women hardly have any problem of dual use because
smoking is extremely low in women. Women’s smoking
is considered as impolite by the society. They, on the
other hand, use smokeless tobacco with betel quid which
is responsible for variety of diseases such as heart
diseases, stroke, oral cancer, etc. Unfortunately it was
not included in the Smoking Control Act [21]. Use of
smokeless tobacco as a component of betel quid has a
high cultural acceptance in Bangladesh. Therefore cul-
turally appropriate public awareness will be required.
Considering the public health consequences of smoke-
less tobacco, the amended version (2013) of the afore-
said Act has addressed smokeless tobacco adequately.
Although tax measures are visible, more stringent
actions are needed to curb tobacco epidemic in addition
to other measures.
Overweight and obesity have been growing in Bangladesh.

Prevalence of overweight in a rural population in 1998
was 6.5 % [22]. It is 10.2 % in rural area in 2010 [15] and

20.3 % in the current study. An obese baby is still consid-
ered healthier than a lean baby in Bangladesh. A fat lady is
considered prettier than a thin one. Therefore public
awareness campaign is to be undertaken to counter the
drive to have a fat nation.
Elevated blood pressure is a recognized intermediate

risk factor in developing stroke and heart attacks. One
meta-analysis of population-based hypertension studies
done up to 1994 reported a prevalence of 11.3 % [23].
Another meta-analysis of subsequent population studies
(published from 1995 to 2009) reported a prevalence of
13.5 % [24]. In 2010 survey [15] it was 18 %; in the
current study we report here a further high prevalence
of hypertension (21) %. Measures to contain increasing
blood pressure are seriously needed. Dietary salt must be
targeted because its intake is very high (11–17 gm per
day) in Bangladeshi people [25]. In spite of being a
common problem and simple to identify, hypertension
detection and treatment status is far from adequate in
Bangladesh. Primary health care system has a good
infrastructure in Bangladesh spreading all over the
country. Therefore primary health care approach needs
to be used to ensure adequate detection and treatment.
The distribution of risk factors was examined for rural

and urban strata. As expected, all the risk factors were
more prevalent in urban areas (Fig. 1). However the
higher prevalence of tobacco use in urban area (although
statistically non-significant) is somewhat not supportable
[15]. In a few of the villages there might have been a to-
bacco control intervention. Therefore this difference
should be interpreted with caution.
We could not measure blood glucose in this survey.

About 5 % people had documented diabetes. Measure-
ment of glucose could presumably double the preva-
lence because 6.8 % prevalence in a rural area has
already been reported [26]. It is understandable that in
urban area it will be even higher [27]. There are lines of
evidences that the prevalence of diabetes is rising in
Bangladesh possibly because of recent substantial changes
in lifestyle. This could reflect the effect of poorly planned
urbanization that lacks in environment for physical activ-
ity, and unregulated food industries promoting junk food.
We have made a brief review of the all three STEPS

surveys done (2006 [28], 2010 [15] and the current one) at
national level in the history of Bangladesh. Summary find-
ings are plotted in a bar chart (Fig. 3). There is a clear
indication that low intake of fruit/vegetables, sedentary be-
havior, overweight, hypertension and documented diabetes
have been increasing. This is not surprising in a society
with increasing mechanization of life paralleled to increas-
ing availability of junk foods in absence of any specific
intervention or programme. Population ageing is not the
possible answer because out prevalence data are standard-
ized for age [16]. Fortunately we have a fairly good tobacco

Table 4 Association of socio-demographic factors with clustering
of three or more risk factors in Bangladeshi adults, STEPS 2013

Odds ratio (95 %
confidence interval)

Adjusted odds ratio
(95 % confidence
interval)

Age groups

25–34 Reference Reference

35–44 1.6 (1.3–1.9) 1.7 (1.4–2.0)

45–54 2.4 (2.0–2.9) 2.6 (2.1–3.2)

55–64 2.7 (2.1–3.3) 3.0 (2.4–3.7)

65+ 4.2 (3.3–5.3) 4.8 (3.7–6.2)

Sex

Women Reference Reference

Men 1.4 (1.2–1.6) 1.2 (1.0–1.4)

Residence

Rural Reference Reference

Urban 1.9 (1.7–2.2) 2.0 (1.7–2.3)

Education

No education Reference Reference

Any primary 1.2 (1.0–1.4) 1.3 (1.1–1.6)

Any secondary 1.0 (0.8–1.2) 1.2 (1.1–1.6)

Above secondary 1.2 (0.9–1.5) 1.3 (1.0–1.7)

Quality of main living house

Tin, bamboo,
thatches, straw,
shacks etc.

Reference Reference

Cement, concrete
or tiles

1.4 (1.2–1.7) 1.2 (1.0–1.5)
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control programme for about two decades. Therefore an
opposite trend of tobacco is observable in Bangladesh.
Presence of one risk factor in turn increases the likeli-

hood of having other risk factors showing a clustering
phenomenon. Presence of hypertension may act as a
pivot for clustering to happen given that the clustering
was more prominent hypertensive subjects [5]. Cluster-
ing phenomenon in our sample was prominent with
increasing age. Therefore detection of hypertension at
an early age can be used as an entry point for preventing
clustering of risk factors in Bangladeshi people.
Our study has a few important limitations. We could

not measure blood glucose but collected data on self-
reported/documented diabetes. This by no means provides
the real prevalence estimate of diabetes. We believe this is
only half of the actual case. Estimation of blood choles-
terol could be more information to describe comprehen-
sively all major risk factors of NCDs.

Conclusion
Prevalence of NCD risk factors is fairly high in Bangla-
deshi adults with a tendency of clustering. If a risk factor
such as hypertension is detected, a closer look for other
risk factors has to be given in both at clinical and public
health settings. Clustering raises risk by more than a
summation of risk factors. Our findings suggest that
Bangladesh could expect a significant increase in NCDs
in near future. This in turn will create an increased bur-
den to the health care services, and loss of productivity

due to due to deaths and disabilities at peak working ages
in case of national inactions.
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