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ABSTRACT

Objectives This study aims to describe the prevalence of
non-communicable disease (NCD) risk factors among the
urban poor in Bangladesh.

Design We conducted a community-based cross-
sectional epidemiological study.

Setting The study was conducted in a shantytown in the
city of Dhaka. There were 8604 households with 34170
residents in the community. Those households were
categorised into two wealth strata based on the housing
structure.

Participants The study targeted residents aged

18-64 years. A total of 2986 eligible households with

one eligible individual were selected by simple random
sampling stratified by household wealth status. A total

of 2551 residents completed the questionnaire survey,
and 2009 participated in the subsequent physical and
biochemical measurements.

Outcome measures A modified WHO survey instrument
was used for assessing behavioural risk factors and
physical and biochemical measurements, including
glycated haemoglobin (HbA1c). The prevalence of NCD risk
factors, such as tobacco use, fruit and vegetable intake,
overweight/obesity, hypertension, diabetes (HbA1c >6.5%)
and dyslipidaemia, was described according to household
wealth status and gender differences.

Results The prevalence of current tobacco use was
60.4% in men and 23.5% in women. Most of them
(90.8%) consumed more than 1 serving of fruits and
vegetables per day; however, only 2.1% consumed more
than 5 servings. Overweight/obesity was more common in
women (39.2%) than in men (18.9%), while underweight
was more common in men (21.0%) than in women (7.1%).
The prevalence of hypertension was 18.6% in men and
20.7% in women. The prevalence of diabetes was 15.6%
in men and 22.5% in women, which was much higher than
the estimated national prevalence (7%). The prevalence of
raised total cholesterol (>190 mg/dL) was 25.7% in men
and 34.0% in women.

Conclusion The study identified that tobacco use, both
overweight and underweight, diabetes, hypertension and

Strengths and limitations of this study
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» This study is the first population-based survey that
includes the measurement of glycated haemoglobin
(HbA1c) and blood lipid profiles in an urban setting
of Bangladesh.

» This study targeted the urban poor, an underserved
high-risk population, using representative sampling
methods.

» By analysing blood samples using high-performance
automatic equipment in a reliable clinical laboratory
rather than using portable devices often used for the
WHO STEPwise approach to surveillance (STEPS)
surveys, we were able to measure low levels of
glucose and total cholesterol, as well as high-
density lipoprotein (HDL) and low-density lipoprotein
(LDL) cholesterol, triglycerides, HbA1c and complete
blood count.

» This study targeted only one urban poor community,
which may not represent the nationwide situation.

» We could not measure fasting blood samples, but we
used HbA1c as a viable alternative.

dyslipidaemia were prevalent among the urban poor in
Bangladesh.

INTRODUCTION

Non-communicable diseases (NCDs) are
globally recognised threats; thus, reducing
the burden of NCDs has been included as
one of the targets of the Sustainable Devel-
opment Goals."! NCDs are new priorities and
additional burdens on health in low and
middle income countries, where urbanisation
and lifestyle changes are advancing rapidly.
In addition, low birth weight and childhood
malnutrition among the poor may increase
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the risks of cardiovascular diseases and diabetes in adult-
hood.*”

Bangladesh is a lower middle income country in South
Asia with a population of over 160 million in 2015.* While
infectious diseases are still prevalent, the burden of
NCDs is also increasing, even among the poor.” Popula-
tion-based NCD risk factor surveys using a standardised
method from the WHO called the STEPwise approach to
surveillance (STEPS)® had been conducted four times in
the past in Bangladesh.”"" The WHO STEPS approach
is a simple, standardised and flexible method that any
country can implement to monitor NCD risk factors. This
method also allows for comparison across countries. The
STEPS instrument includes the following: Step 1: ques-
tionnaire-based assessment of behavioural risk factors,
such as tobacco use, alcohol consumption, diet and phys-
ical activity; Step 2: physical measurements of weight,
height, waist and hip circumferences and blood pressure;
and Step 3: biochemical measurements of fasting blood
glucose and blood lipids, such as total cholesterol. The
STEPS surveys of 2002, 2010 and 2013 implemented only
Steps 1 and 2. The 2006 survey also conducted Step 3,
with measurement of blood glucose and total choles-
terol. The 2013 STEPS reported the prevalence of over-
weight/obesity as 25.7% (urban 29% and rural 23%),
hypertension as 21.4% (urban 27% and rural 18%)
and tobacco use as 43.9% (urban 45% and rural 43%).°
The 2006 STEPS reported the prevalence of diabetes as
5.5% and the prevalence of raised total cholesterol as
6.9%."" Another population-based survey on blood lipid
profile, including high-density lipoprotein (HDL) choles-
terol, low-density lipoprotein (LDL) cholesterol and
triglycerides, was conducted in 2001, targeting fewer than
500 rural residents."?

The urban population is rapidly increasing, as indicated
by 3.4% annual urban population growth in comparison
to 1.2% in the whole nation.* Along with the popula-
tion growth of the urban poor, the burden of NCDs is
increasing due to lifestyle changes and possible child-
hood undernutrition. However, the situation surrounding
NCDs and their risk factors among the urban poor is
largely unknown, and very little data on the prevalence of
NCD risk factors are available.

We conducted a cross-sectional epidemiological study
on NCD risk factors by applying a modified WHO STEPS
procedure and a qualitative study on perceptions and atti-
tudes towards NCD risk factors, targeting residents in an
urban poor community in Bangladesh. This paper aims
to describe the prevalence of NCD risk factors among the
urban poor in Dhaka, Bangladesh.

METHODS

Study site and study population

We conducted the study in Bauniabadh, an urban poor
community in Dhaka, Bangladesh.'"” The community was
originally established by the governmentin 1972 as asettle-
ment for the poor. An equal-size land plot was allocated to

each household at an affordable price. Since then, many
residents have moved in or out without registration, and
the community expanded with sprawling shantytowns
outside the original boundary. Although the original resi-
dents were equally poor, some of the current residents
have become relatively well off by buying up several plots
to build brick houses, while others have remained very
poor, sharing shanties made of bamboo and tin.

We defined the target population of this study as adults
between 18 and 64 years of age who lived within the orig-
inal boundary of Bauniabadh. Since accurate census
data were not available, we conducted a census-like base-
line survey targeting all households within the original
boundary between August and November 2014. Individ-
uals or family members who made common provision
of food and resided under the same roof were regarded
as members of the same household. We identified 8604
households with 34 170 residents, among whom 21 050
were adults between 18 and 64 years of age. The details of
the household survey were described elsewhere.'

While all dwellers of the shantytown were recognised
as the urban poor, the findings of the baseline survey
indicated that household wealth status somewhat varied
among the dwellers. We categorised household wealth
status into two groups: ‘housing level 1" households were
defined as those living in single or multi storied houses
with concrete roofs, concrete floors and brick walls;
‘housing level 2" households were defined as those living
in houses with tin roofs, mud or wooden floors, and brick,
thatch or bamboo walls. Housing level 1 households
usually had their own kitchens and toilets, while several
housing level 2 households shared a kitchen and a toilet.
The baseline survey data showed that 39% of the popu-
lation in the community belonged to the housing level 1
group, while 61% belonged to the housing level 2 group.
There was no gender difference between the two groups.

Sampling

We applied a simple random sampling procedure strat-
ified according to gender and household wealth status.
Target sample size was calculated using the mean and SD
of body mass index (BMI) (20.9 and 4.2, respectively, in
men) from the 2010 STEPS survey.'! We set the difference
in the mean BMI between housing level groups to be 1.0
and type I and II errors to be 0.05 and 0.2, respectively.
Although the necessary sample size was calculated to be
approximately 300, we decided to sample 500 individ-
uals in each housing level and gender stratum to obtain
enough statistical power (at least 2000 subjects in total).
Since only one person was sampled from each house-
hold, we randomly selected 1000 households for men
and 1000 households for women in each housing level
group at the outset of the study. In total, 4000 households
were selected, given the possibility that an eligible person
may be unavailable in the assigned household or decline
participation, as suggested by the STEPS survey guide-
line (80% response rate).’” We recruited one adult aged
18-64 years from each selected household using the Kish

2 Khalequzzaman M, et al. BMJ Open 2017;7:€014710. doi:10.1136/bmjopen-2016-014710

* Jooydsaboysnwselq
V17739 1uswiredaq 1e Gz0z ‘8 dunr uo /wod fwg-uadolwgy/:dily wouy papeojumoq “LT0OZ J8QWSAON +T U0 OT.¥T0-9T0Z-uadolwag/9eTT 0T Se paysiignd 1siy :uado NG

'salfojouyoal Jejiwis pue ‘Buiurel) |y ‘Buluiw erep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybluAdoos Agq paloslold


http://bmjopen.bmj.com/

8 Open Access

grid'® until the total number of recruited subjects in each
stratum surpassed 500. Pregnant women were excluded.
We visited 3560 out of 4000 selected households as the
number of individuals with complete data reached 2000.
Specifically, among the 3560 selected households, 576
households were found ineligible due to the absence of
any eligible persons. Out of 2986 eligible households with
one eligible person, 435 selected individuals declined
or were unavailable. Finally, 2551 subjects completed an
interview conducted in their home (interview response
rate: 85.4%), and 2009 subjects came to a study clinic in
the National Heart Foundation Hospital and Research
Institute to complete physical and biochemical measure-
ments (response rate: 67.3%).

Staff training and community mobilisation

Four men and two women who had obtained a college
degree and had experience conducting field research
were recruited as interviewers and trained on interview
skills for fivedays. Two supervisors managed field activ-
ities and monitored data quality. Nurses and laboratory
technicians of the National Heart Foundation Hospital
and Research Institute were trained to conduct standard
physical measurements following WHO guidelines.

To encourage people to participate in the survey,
meetings with community leaders and other representa-
tives were held in the community several times before
and during the survey period. Community leaders were
actively involved in motivating people to participate.
Community women who worked as surveyors for our
previous baseline study were assigned as community
mobilisers. They provided counselling for the selected
individuals.

Data collection

The field epidemiological study was conducted from
October 2015 to April 2016, mostly following the stan-
dard WHO STEPS procedures.” We used a modified
questionnaire from the 2010 Bangladesh STEPS,” which
consisted of all core questions and some expanded ques-
tions in the WHO prototype, as well as additional ques-
tions such as types of tobacco used. We also incorporated
the findings of qualitative studies conducted between
November 2014 and August 2015' and added several
questions, such as those related to salt intake. The ques-
tionnaire was pretested in adjacent shantytowns and
revised several times until all interviewers became confi-
dent in completing the interviews.

The interviewers visited the selected household and
interviewed the eligible person in the Bengali language.
Participants who completed the interview were invited
to the study clinic in the National Heart Foundation
Hospital and Research Institute for physical measure-
ments and blood sampling. The institute was close to
the community, and the cost of transport was provided
to participants when they arrived. Those who failed to
appear were reminded and motivated by the community
mobilisers.

Participants were asked about their medical histo-
ries and medications. Afterwards, their height, weight,
waist and hip circumferences and blood pressure were
measured. Female nurses conducted the anthropometric
measurements of female participants. The anthropo-
metric measurements were taken in light clothing without
shoes or other heavy accessories. After resting for 15min,
blood pressure was measured three times in the right
upper arm by using an automatic digital sphygmomanom-
eter (HEM-8712, Omron, Kyoto, Japan). Systolic blood
pressure (SBP), diastolic blood pressure (DBP) and pulse
per minute were recorded, and the arithmetic mean of
the second and third readings of blood pressure was used
for the analysis. In cases of arrhythmia, blood pressure
was measured twice using a manual sphygmomanometer.

The poor study participants, who worked very early in
the morning, could come to the study clinic only in the
afternoon. Thus, random blood samples were taken to
measure glucose; glycated haemoglobin (HbAlc); total,
HDL and LDL cholesterol; triglycerides; and complete
blood count. Approximately 10mL of venous blood
was drawn and analysed at the clinical laboratory of the
National Heart Foundation Hospital and Research Insti-
tute using calibrated automatic analysers (Dimension RxL
Max, Siemens, Washington DC, USA, for glucose, total,
HDL and LDL cholesterol, triglycerides and HbAlc; and
Hematology Analyzer Mythic 22, Orphée, Geneva, Swit-
zerland, for haemoglobin, red blood cell, white blood cell
and platelet counts).

Data analysis
The participants’ names were separated from the original
sheets, which were coded with serial numbers. The anony-
mised data were entered into a programmed data entry
template, and the accuracy of the data entry was verified
using a 10% double-entry method. There were no missing
variables in the present analyses except for one person’s
gender. We excluded this subject from the data analysis.
We categorised all continuous readings of physical and
biochemical measurements according to well-defined
standards (with some modification). BMI was calculated
as weightin kilograms divided by height in metres squared
and then categorised into four groups: <18.5, 18.5-24.9,
95-29.9 and >30kg/m>."” Hypertension was defined as
SBP 2140 mmHg, DBP 290 mmHg or the use of any anti-
hypertensive medication.'® Random blood glucose levels
were classified as follows: <140, 140-199 and 2200 mg/dL.
HbAlc levels were classified as follows: <5.7, 5.7-6.4 and
>6.5%."" Blood lipid levels were classified by the following
cut-off values: total cholesterol levels as <150, 150-189,
190-199, 200-239 and >240mg/dL; HDL cholesterol
levels as <40, 40-49 and =50mg/dL; LDL cholesterol
levels as <100, 100-129, 130-159 and =160mg/dL;
and triglyceride levels as <100, 100-149, 150-199 and
>200mg/dL.*"*' (The meaning of each category of the
indicators are shown in online supplementary note).
Analyses adjusted for the complex survey design
with four strata by the housing level and gender were
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conducted. To deal with unequal probabilities of selec-
tion, we presented sampling weight corrected prevalence
or means for total men and women. Since the survey was
done in a single community, the finite population correc-
tion was applied to the calculation of unbiased 95%
Cls. For variables with skewed distributions, log-trans-
formed data were used. To test the differences between
men and women for each categorical data variable, the
% test was applied. Student’s t-test was used for testing
mean differences between genders. All statistical analyses
were performed using the statistical software Stata IC,
Release 12.

Ethical considerations

This study was approved by the Bioethics Review
Committee of Nagoya University School of Medicine,
Japan (approval no. 2014-0021). The institutional review
boards of Bangabandhu Sheikh Mujib Medical University
and National Heart Foundation Hospital and Research
Institute, Bangladesh, also approved the study. Written
informed consent was obtained from all participants.
Participants with no education provided fingerprints
on the consent sheets after receiving sufficient verbal
explanation.

RESULTS

In total, 2551 eligible persons participated in the ques-
tionnaire-based interview: 1289 (674 men and 615
women) were from the housing level 1 group, and 1262
(684 men and 578 women) were from the housing level
2 group. Among the interview participants, 2009 individ-
uals (78.8%) participated in the physical and biochem-
ical measurements, with 1002 (504 men and 498 women)
from the housing level 1 group and 1007 (504 men and
503 women) from the housing level 2 group.

Table 1 shows the demographic and behavioural char-
acteristics of the sample. The mean age of the 2551 partic-
ipants was 35.8 years for men and 35.6 years for women.
Current tobacco users were 60.4% of men (54.6% in
housing level 1 and 64.2% in housing level 2) and 23.5%
of women (14.8% in housing level 1 and 29.1% in housing
level 2). Tobacco smoking (cigarette, beedi, and so on) was
reported only by men (53.0% in total, 48.7% in housing
level 1 and 55.8% in housing level 2). Smokeless tobacco
chewing was more common among women (23.5% in
total, 14.8% in housing level 1 and 29.1% in housing level
2) than men (16.3% in total, 11.6% in housing level 1 and
19.3% in housing level 2). Alcohol use was reported only
by men (3.2% in total, 4.6% in housing level 1 and 2.3%
in housing level 2).

Most of the participants (92.9% of men and 88.7% of
women) consumed at least 1 serving of fruits and vege-
tables per day; however, only 0.9% of men and 3.3% of
women consumed more than 5 servings. Among those
who had less than 1 serving were 7.1% of men (7.3% in
housing level 1 and 6.9% in housing level 2) and 11.3%
of women (3.3% in housing level 1 and 16.5% in housing

level 2). Only 20.9% of men and 21.0% of women reported
that they never added table salt to their meals, while 55.9%
of men and 51.2% of women always added salt. The prev-
alence of moderate or high levels of total physical activity
(2600MET minutes per week) was 76.5% in men and
35.8% in women, which is comparable with the findings
for the urban population of the 2010 STEPS.*

Comparing with the housing level 1 group, the housing
level 2 group participants were less likely to be educated,
be employed, eat fruits and vegetables and add salt. They
were more likely to be day labourers, tobacco users and
physically active individuals (p<0.05 for all, not shown in
the tables).

Table 2 shows the percentages of biological indica-
tors classified by appropriate criteria, and table 3 shows
the prevalence of biological NCD risk factors by gender
and household wealth status. Overweight/obesity was
more common in women (39.2%) than men (18.9%),
while underweight was more common in men (21.0%)
than women (7.1%). Overweight/obesity prevalence was
higher than the estimated national prevalence for men
(16.4%) and women (24.2%).%

According to WHO-recommended cut-off points,
the prevalence of increased waist circumference (men
>94cm; women >80cm) and increased waist-hip ratio
(men 20.90; women >0.85) were 9.2% and 64.4% in
men and 53.3% and 80.1% in women, respectively. The
prevalence of increased waist circumference in men was
16.2% according to the cut-off point for South Asian men
(>90cm) recommended by the International Diabetes
Federation.**

The prevalence of hypertension was 18.6% in men and
20.7% in women, which was comparable with the findings
of previous STEPS surveys.”™"

The prevalence of diabetes (HbAlc 26.5%, random
blood glucose >200mg/dL or diabetes treatment)' was
15.6% in men (13.7% in housing level 1 and 16.9% in
housing level 2) and 22.5% in women (20.7% in housing
level 1 and 23.7% in housing level 2), which was much
higher than the national prevalence estimated by the
WHO (men 8.6%; women 7.4%).% Only 4.5% of men
and 5.4% of women showed diabetic levels of random
blood glucose, indicating the unreliability of random
blood glucose in screening for diabetes.

The mean value of total cholesterol was 167mg/dL
in men and 174mg/dL in women, and the mean value
of HDL cholesterol was as low as 33mg/dL in men and
38mg/dL in women. The prevalence of raised total
cholesterol (=2190mg/dL or on medication) was 25.7%
in men and 34.0% in women. The high-risk range of
low level HDL cholesterol (<40 mg/dL)20 was 73.2% in
men and 55.7% in women, and the high-risk range of
borderline-high to high level LDL cholesterol (=130mg/
dL)* was 11.7% in men and 12.6% in women. High level
triglycerides (>200 mg/dL)* were more common in men
(82.2%) than women (22.4%).

Regarding the prevalence of physical and biochemical
risk factors, such as overweight/obesity, hypertension,
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Our study is the first population-based survey of blood
lipid profiles of the urban poor in Bangladesh. A high-
risk range of low HDL cholesterol was highly prevalent,
but desirable ranges of both low total cholesterol and
LDL cholesterol were highly prevalent as well. These
findings were consistent with the findings of a previous
study of a rural population, although a desirable range
of low LDL cholesterol was more prevalent in our study
than in the previous study.'” The clinical implications of
low levels of HDL and LDL cholesterol in this population
need to be investigated further. The relatively high prev-
alence of high-level triglycerides might be overestimated,
since random blood samples were used.

A high prevalence of tobacco use was confirmed in this
study. This finding is consistent with those of previous
studies.”® ¥ Chewing tobacco products seemed to be
culturally tolerated, as evident in the finding that women
often chewed tobacco but refrained from smoking
tobacco. Different approaches for men and women are
needed for tobacco control.

Approximately 80% of the participants added table
salt to their meals, although their meals were already
cooked and seasoned with salt. Further studies are
needed to determine the amount of salt intake in this
population, since we did not measure total salt intake.
Our qualitative study found that the community resi-
dents sprinkled table salt on rice because they liked
the salty taste and served salt with meals for welcoming
guests.'® While salt reduction is known to be a cost effec-
tive strategy to prevent cardiovascular diseases,”™ * it is
difficult to modify the dietary habits of individuals in a
short time period. Thus, a long-term community-wide
campaign to modify the diets of community residents is
necessary, as shown in successful model programmes in
Japan. ¥l

The strength of this study is that we targeted the urban
poor, an underserved high-risk population, using repre-
sentative sampling methods. Through analysing blood
samples using high-performance automatic equipment
in a reliable clinical laboratory rather than using portable
devices often used in STEPS surveys, we were able to
measure low levels of glucose and total cholesterol, as
well as HDL and LDL cholesterol, triglycerides, HbAlc
and complete blood count. However, this study has
several limitations. First, we targeted only one urban poor
community, which may not represent the nationwide
situation. Second, we could not measure fasting blood
samples. While random blood glucose values were unre-
liable in screening for diabetes, we found that measuring
HbAlc may be a viable alternative.

In conclusion, the current survey revealed a high
prevalence of NCD risk factors among the urban poor
in Bangladesh. Diabetes, dyslipidaemia, hypertension,
tobacco use and both overweight and underweight were
prevalent, indicating the dual burden among the urban
poor. Our findings can serve as baseline epidemiological
data and help policymakers develop appropriate NCD
control strategies.
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