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Summary

This cross-sectional study was conducted to estimate the prevalence of type 2

diabetes along with its risk factors in urban slum population of Dhaka,

Bangladesh. A random sample of 1555 slum dwellel's of Dhaka city (age ~20

years) were included in the study. Capillary blood glucose levels, fasting and

2-h after75g oral glucose load (for a selected subjects, n=476), were mcasured.

Height, weight, waist and hip circumferences, blood pressure and some other

important socio-demographic information on age, sex, education, income, and

occupation status were collectcd. The overall prevalence of type 2 diabetes

was found to be 8.1 percent, and the prevalence for men and women werc 7.7
percent and 8.5 percent respectively. Prevalence of diabetes was found to he

lowcr following 2-h glucosc values in the selected population compared to the

FBG procedure. Age, sex, literacy and waist to hip ratio for men were found

as significant risk factors following both fasting blood glucose and 2-h post

glucose values adjustcd for a number of confounding variables. Poor to

moderate agreement was observed bctwecn fasting blood glucose and 2-h

glucose (kappa 0.41, pd).OOl). The agreement was even poorer between
impaired fasting glucose and impaired glucose tolerance. Poor agreement

between FBG and 2-h BG may raise concern for the dependability of diagnostic

proccdures. Higher prevalence of type 2 diabetes in the urban slum may

indicate an epidcmiological transition due to fast urban migration and possibly

urbanization. However, this issue necds further exploration.

Introduction

The recent WHO report on diabetes
prevalence alarmed that diabetes has posed
a serious threat to developing countries in

respect to their existing health care services'.

Further. the prevalence of diabetes is
predicted to be increased dramatically over

the next 25 years, mostly as a result of type 2

diabetes2. Diabetes mellitus particularly type
2 diabetes is now recognized as a major
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chronic public health problem of Bangladesh.

Some small-scale surveys on community

level have shown that the prevalence of

glucose intolerance and hypertension is

high.~.5. Diabetes, hyperinsulinemia and

coronary risk factors are more prevalent in

Bangladeshis compared to other South Asian

(Indian, Pakistani) settled in United

Kingdomf>.xand with the native population~'IO.

It has been reported that Bangladeshis among

all other South Asian had higher morbidity

and mortality from CHD in UK'o. In recent

years the magnitude of diabetes is increasing

and an emergent trend of diabetes registration

is shown in all referral centers of Bangladesh,

and studies have shown that the prevalence

is higher in urban population than their rural

counterpartsf>.

In the last few decades, the urban population

of the developing world has grown rapidly

due to migration from rural areas. Bangladesh

is no exception to this trend: the population

growth rate of urban areas is three times

higher (6-7%) than the national population

growth rate of 2% per yearll. According to a

recent report, at the current pace of
urban'ization and territorial extension, Dhaka

is expected to become the ninth mega city of

the world for population density by the year

201511. At present 30 percent of total

population of Dhaka city are residing in
different slums 1.\. Urban slum dwellers are

exposed to poor environmental settings such

as overcrowding, no access of gas and

electricity, poor quality of drinking water and
sanitation, and no removal of waste. All these

factors are likely to contribute for the

development of a variety of acute infection

to chronic health problems.

Some small-scale surveys on the prevalence

of diabetes showed that type 2 diabetes is

higher in urban areas than the rural and it is

increasingf>. Earlier studies showed that

people in transitional stage of urbanization

is likely to change their life style resulting ill

increasing prevalence of diabetes'~.This

phenomenon could be applicable to the most

of the rural population of Bangladesh who

are in a stage of urbanization. However,

sound comparative studies are almost non-

existing in Bangladesh as to show the impact

of urbanization on the possible developmelll
of diabetes.

This study attempts to estimate the

prevalence of type 2 diabetes among urban

slum population in Bangladesh. A further

attempt is made to identify important risk

factors for type 2 diabetes among this

population.

Materials and Methods

Initially we made a list of 5 slums in Dhaka
city with a major concentration of people

migrating from the Gazipur and Tangail

districts. Amongst the 5 slums we randomly
selected two slum communities. These two

slum communities were located in the north-

east part of the Dhaka metropol itan area; the
local names of the slums are Karail and

Mohakhali Bastee (Bastee means slum).

The residents of the slums comprised of rural

migrants from different parts of the country

and mostly from the northern area of the

Dhaka city particularly from Tangai I.
Gazipur, Mymensingh and Sherpur districts.

The physical characteristics of these two
slums were similar to other slums of Dhaka

city having little access of urban facilities.
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Most of the population living in these slums

had low income. They had no permanent job

and the majority of them worked in garment

factories or as daily laborer. Their stable food

was rice and other food items were pulses,

vegetables and occasionally meat and fish.

The literacy rate was low compared to the

national level, only 47% had different grades

of schooling. Rationale for choosing these

slum communities was to observe the impact

of urban ization for di fferential prevalence of

diabetes among the urban migrants.

About 5,000 individuals (both male and

female) ~20 years of age were identified by

a census prior to the commencement of the

survey. All the subjects were migrants from

the rural areas of Gazipur and Tangail. The

identified individuals were registered in a

logbook and given a unique identification

number by the members of the survey team.

Out of total 5,000 individuals, 1600 subjects

were selected following a simple random

sampling procedure out of which 45 people

refused to pal1icipate in the survey leaving

1555 people for investigation.

Four days of training (both theoretical and

iOnthe field) for the project workers were

conducted prior to the beginning of the field

survey. The identification of population,

census and numbering of the study subjects

were made during the months of July-August,

200 I. Fasting blood glucose, biophysical

examination (height, weight, waist and hip

circumference. blood pressure) and socio-

demographic information (age, sex, literacy,

occupation, monthly family income) were

collected for the chosen 1555 subjects

during the months of September -November
2001.

AuguSl 2004

Weight was taken with light cloths and

without shoes by a modern digital bathroom

scales placeu on a flat surface. The weighing

machine was checked each day by a standaru

weight and the team members also checked

their own weight as an additional daily check,

The weight was recorde+Jto the nearest 0.1 kg,

Height was measured without shoes, with the

subjects standing fully erect on a flat surface,
Heels and buttocks needed to be flat on the

measuring wall, which was straight, anu the

subjects looked straight ahead (a line between

the angle of eye and the upper point of attach-

ment of ear should be horizontal) during the

height measurement by fixing a tape measure

to the wall and measuring the height with a
movable headboard with a sufficient vertical

dimension to ensure stability of the

measuring wall. The headboard was kept in

contact with the topmost point of the heau

with sufficient pressure to compress the hair.

and then height was taken to the nearest
cent imeter,

Waist gil1h was measured by placing a plastic

dressmaker's tape horizontally midway
between the lower border of the ribs anu iliac

crest on the mid-axillary's line. The
measurement was recorded at the nearest

centimeter.

Hip circumference was measured to the

nearest centimeter at the greatest protnlslon

of the buttocks and at the level of greater

trochanter and synlphysis pubis horizontally.

Body Mass Index (BMI) was calculated as

wt in kg/ht in m2and Waist Hip Ratio (WHR)

was taken aswaist/hip circumference. Bloou

Pressure (BP) was taken after administration

of the questionnaire and finishing the
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anthropometrical measurements. To reduce
the variation of BP the subjects were ensured
rest and relaxation at least 10 minutes in

sitting position before BP was recorded. The
pressure was measured on the right arm using
normal cuffs for adults fitted with a standard

mercury sphygmomanometer, placing the

stethoscope bell lightly over the pulsatile
brachial artery. Blood pressure was recorded
to the nearest 2mm Hg from the top of the
mercury meniscus. Systolic pressure was
recorded at the first appearance of sounds,
and diastolic pressure was measured at phase
Y, disappearance of sounds.

Fasting Blood Glucose (FBG) from capillary

whole blood was performed from 1555
individuals following the new WHO
diagnostic criteria'5. Further, 2-h post glucose
values were estimated after a 75g oral glucose
load, all those with FBG values 'C..6.1mml/L
(n= 126), and with FBG values between 5.6-
6.0mmIlL( n= 13I). In addition, OGTT was

performed on 219 subjects. randomly
selected from those whose FBG values were

found to be <5.6mmIlL in the survey.
Accordingly, we performed OGTT on 476
individuals.

The HEMOCUE glucose analyzer was used
in the field to estimate the glucose value. The
machine was calibrated with a standard range
of (control) reading prior to start estimation,
and it was rechecked after every 20 patients.

Statistical Analysis

Data were registered using Microsoft Access
data entry. Control of data entry was secured

through both programme appliance and
manually. The prevalence rates of diabetes

mellitus were determined by simple
percentages. Statistical comparisons between

different groups were made using Xl test. The
odds ratio (OR) with 959'0confidence interval

(CO for risk factors were calculated taking
the least prevalence of complications or
clinically relevant criteria as a reference

value. All p-values presented are two tailed.
Multiple logistic regressions were executed
to adjust for potential confounding variables.
All statistical analysis was done using SPSS
10.0. Kappa test was done to see the
measuring agreement between FBG and
OGTT.

Results

Of the 1555 subjects investigated, 731 were
male and 824 were female. The overall

prevalence of diabetes was found to be 8.1 %;
the prevalence for male and female was found
to be 7.7% and 8.5% respectively (Table-I).
Prevalence of diabetes increased with the

increasing age for both males and females.

Though non- significant, females had higher
prevalence of diabetes in all age groups
compared to males other than older
participants (aged >50 years). This might
have been due to lesser number of female

subjects in the age group> 50 years.

Poor to moderate agreement was observed

between fasting blood glucose and 2-h
glucose values on 476 subjects (kappa 0.41.
p<O.OOI) (Table- II). The agreement was even

poorer between impaired fasting glucose and
impaired glucose tolerance (data not shown)

High levels of mean FBG and 2-h BG values

were observed with increasing age both for
males and females (Fig.-I). The variation ill
glucose values following FBG criterion was

fairly similar for both sexes until the age of
50 years after which the glucose values
decreased remarkably for women. The
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differences were not statistically significant.
But according to 2-h BG measures females
hadsigniticantlyhigherlevels of BG values
in the age group 20-30 compared to males.
Similar to FBG values, the 2-h BG values

had also decreased for females in the age

range of 50 and above, however, the
differences were not statistically signiticant.

In the multivariate analysis, age, sex, literacy
and WHR for males were found to be

important risk factors for the occurrence of
type 2 diabetes after adjusting for a number
of confounding variables following both
FBG and 2-h BG criterion (Table-III). The
risk for diabetes was found as four folds

higher among the participants between the

age of 41-50 years and more than five folds

August 2004

higher above the age of 50 years compared
to the younger age group 20-3D years
following fasting blood glucose levels.

WHR>0.9 was found to be statistically

significant for the development of OM in
men. Literates appeared to have a significant
higher risk of OM compared to illiterates.
Similar associations were also observed with

the diabetic cases for age, sex, blood pressure.
BM!, WHR and for literacy rate in the
multivariate Illodel following OGTT.
However, the strength of associations varied
to a certain extent probably because of the
lesser number of subjects that were included

in the model compared to the procedure
applied to the OM state following FBG
criterion.

Table-II: Relationship between fasting blood glucose values and the 2-11glucose le.l.t ill 476

participants in IIrhan slun/s. Dhaka

Fasting Blood Glucose

mmol/L (mg/ I ooml)

<6.1 «110)

~6.1(~110)

< 11.1 « I XO)

344

82

Oral Glucose lest

mmol/L (mg/IOOml)

~11.1 (~IXO)

6
44

Total

350
126

Total 426 47650

p for the difference in observation <0.001

Kappa 0.41

64

Table-I: Prevalence of diabetes by a!?eand sex in urban slun/s. Dhaka

Agegroup Male Female Total
inyears Diabetic Study PrevalenceDiabetic Study Prevalence Diabetic Study Prevalence

cases subjects per100 cases subjects per100 cases subjects per100

20-30 10 330 3.0 25 4X9 5.1 35 XI9 4.3
31-40 19 194 9.X 19 201 9.4 3X 395 9.6
41-50 13 124 10.5 19 93 20.4 32 217 14.X
51-> 14 83 16.9 7 41 17.0 21 124 16.1.)

Total 56 731 7.7 70 824 8.5 126 1555 X.I
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Table-UI: Prevalence and odds ratio (OR) and 95% CI of diabetes following fasting blood glucose
and 2-h glucose values by the jc)Uowing risk factors ill urban slums. Dhaka

Variables Cases Non cases Prevalence OR (I) 95% CI OR (2) 95%Cl OR (3) 950/1Cl
per 100

Age
20-30 35 n4 4.3 1.0 1.0 1.0
31-40 38 357 9.6 2.4 (1.4-3.9) 2.4 (1.4-3.9) 5.0 q.I-15.9)
41-50 32 185 14.7 3.9 (2.3-6.6) 3.8 (2.2-6.5) 10.6 (3.7-30.0)
50-> 21 103 16.9 4.7 (2.6-8.8) 5.2 (2.8-9.8) 8.5 (2.6-27.6)

Sex
Male 56 675 7.7 1.0 1.0 1.0
Female 70 754 8.5 I.I( 0.7-1.6) 1.5 (1.0-2.3) 1.8 (0.9-3.6)

Systolic UP
=140 normal 123 1412 8.0 1.0 1.0 1.0

>140 High 3 17 15.0 2.0 (0.3-7.4) 0.9 (0.2 -3.8) 0.0 (0.0-5.1)

Diastolic UP
=90 Normal 120 1399 7.9 1.0 1.0 1.0

>90 High 6 30 16.7 2.2 (0.8-5.7) 1.1 (0.4-3.2) 1.2 (0.2-5.9)

BMI
18.5-24.9 72 671 9.7 1.0 1.0 1.0
<16 7 121 5.5 0.5 (0.2-1.2) 0.5 (0.2-1.2) 0.6 (0.1-3.0)
16.0-] 8.4 31 550 5.3 0.5 (0.3-0.8) 0.6 (0.3-0.9) 0.6 (0.3-1.5)
25-29.9 ]4 82 14.6 1.6 (0.8-3.1) 1.0 (0.5-2.0) 0.7 (0.2-2.1)
30-> 2 5 28.6 3.7 (0.3-22.1) 2.1 (0.3-13.0) 0.8 (0.04-14.0)

WHR
Ma]e
=0.9 Normal 23 498 4.4 1.0 1.0 1.0
>0.9 Fat 33 177 15.7 4.0 (2.2-7.3) 2.3 (1.1-4.6) 4.5 (1.0-19.0)
Female
=0.8 Normal 5 ]30 3.7 1.0 1.0 1.0
>0.8 Fat 65 624 9.4 2.7 (1.0-7.8) 1.8 (0.6-4.7) 1.2 (0.2-6.0)

Education (years of schooling)
0-0 Illiterates 56 759 6.9 1.0 1.0 1.0
1-> literates 70 670 9.5 1.4 (1.0-2.1) 1.5 (1.0-2.3) 2.2 (1.0-4.8)

OR ( 1)= Crude odds ratio following fasting blood glucose

OR (2)= Adjusted odds ratio related to fasting blood glucose values for age, sex. systolic and diastolic blood
pressure, BMI, WHR and literacy.

OR (3)= Adjusted odds ratio related to 2-h blood glucose values for age, sex, systolic and diastolic blood
pressure, BMI, WHR and literacy.

BMI = Body Mass Index refers to the ratio of body weight in kg/height in meter square tBMI=kg/m1)
WHR = It refers to waist circumference divided by hip circumference (Waist/hip circumference)
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Discussion

This study showed a high prevalence of type
2 diabetes (8.1 %) among the urban slum

population aged 20 years and above. The
prevale.lce of type 2 diabetes was found to
be 7.9% in urban, 4.5% in suburban and 3.8°k

in rural Bangladesh among the subjects of

age category 30-64 years by other studies.!!!

Our study showed somewhat an increasing

prevalence among urban population, owing

August 2()()4

to the fact that the prevalence measurement
in our study was established following FBG
criterion whi Ie the referred studies were

based on OGTT values. Further, the applied
criterion to be different to define the state of
diabetes.

Type 2 diabetes was found to be II .6o/r in
urban, 5.9% in suburban 'and 2.4% in rural

Indians of adult population C?20 years of
age)14-1f>.The rate was found to be 7% in adult

population (~20 years of age) and IO-50lk
in the minority communities as well as Asians
in the USA. Sequential cross-sectional or
prospective studies have shown that the
prevalenceof type2 diabetes havebeen rising
in almost all population'B'. Recent studies
showed that urbanization and economic

development are causing high prevalence of

type 2 diabetes in the developing
countries! I.!!.

We have observed a higher prevalence of
diabetes among females, 8.5% compared
with males 7.7%. The higher rate was also

consistent in different age category other than
older age group >50 years and it was almost

two folds higher in age group 41-50 amongst
females compared to males. This difference
in prevalence was even more distinct

following 2-h glucose values. The findings
of this study of higher prevalence in women
were consistent with most of the other

previous studies4-f>.Some of the recent Indian
investigations have shown a considerahly
higher prevalence of DM in women 12.7lk,

men 10.4%14and 13.7% in women compared

to 11.1o/c in men!1. Non-significant higher
prevalence of type 2 diabetes for women wa~

also observed (2.2% compared to 1.6lfi III
men) among the Mexicanlndians-". But the
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European studies have shown a higher

prevalence of type 2 diabetes in males
compared to female25.

The prevalence of type 2 diabetes increased
with increasing age. This observation is
almost uncontroversial. We have observed

increasing level of mean FBG with increasing
age (Fig.-I). Age determination of people in
the developing countries is somewhat
uncertain. We have used local volunteers who

constructed a local calendar year with some
historical events in order to determine age.

The prevalence of diabetes among literates
and illiterates were 9.5% and 6.9%.

Paradoxically, literacy was found to be
significantly associated with higher
occurrence of OM in our population
compared to illiteracy. The association
remained even after adjusting for a number
of confounding variables in the multivariate
model. Literacy may have played as a proxy
indicator for socio-economic condition.

Previous studies have shown to higher the
risk of OM in people with improved socio-
economic status.

Body Mass Index (BMI) was considered as
an indicator for obesity and often referred as
the prime determinant for the development
of type 2 diabetes but we did not observe any
association between BMI and diabetes in our

population. In bi-variate analysis we have

seen an excess risk of diabetes among the

subjects with BMI (30-» compared to
normal subjects (BMI 18.5-24.9) and no
conclusion could be made as only 7 subjects
were in the group. For the severe Protelll
Energy Malnutntion- PEM (BMI < 16.00)
and moderate PEM (BMI 16.0-18.4) the risk

was reduced to almost half. After adjustlllg

with other potential confounders in
multivariate model BMI showed the similar

association for diabetes. Interestingly

significant protective effect was observed for
the moderate PEM subjects for the
occurrence of OM. This observation is all

agreement with our parent investigation with

source of population.

Our study subjects appeared to represent a
lean population with only 6.2% people
defined as overweight. Data from previous
study in urban and rural population had
showed higher risk of type 2 diabetes with'
higher BMI for both men and women4'\.

Studies in the urban and peri-urban Indian
population showed a strong association
between OM and BMI and central obesity
for both sexes, however women showed an

excess risk compared to menJ4 IX.The
association with BMI and type 2 diabetes
appeared to differ in different ethnic groups.
Epidemiological data from Asian Indians
(AI) and Mexican Americans (MA) and nOIl-

Hispanic Whites (NHW) from San Antonio

heart study showed that MA had the higher
rate of obesity and highest prevalence of
diabetes (men 19.6%: women 11.8%). NHW

had also high rates of obesity but low
prevalence of diabetes (men 4.4%; womell
5.7%), while AI had lower BMI than MA.

The risk presented by BMI was equally high
in AI and MA than NHW2f1.

Waist to hip ratio (WHR) for male showell
to be remarkably associated with the
occurrence of diabetes in our study
population following both FBG and OGTI
criteria. In a review of 59 references it was

found that average waist-to-hip
circumference ratios are higher in South
Asians than III Europeans of same BMI'
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Previous study in Bangladesh also showed
that the prevalence of diabetes was related
to WHR2X.Data from Indian study also
showed a strong association with OM and
WHR for the both sexes22.In our rural study
we have also found that the WHR for the

male was statistically associated with OM.
We have observed that 39% men and 88% of

women had central obesity with normal BMI
in our population (data not shown).

We are witnessing different classes of type 2
diabetes in the Asian population. More than
80% of patients with type 2 diabetes in
Europe and America are obese. Whereas
countries like India reports that more than
60% of type 2 diabetes are non-obese and
many are actually lean with a body mass
index of < 18.5 and are referred to as "lean

type 2 diabetes"2'I. Only 0.5% of our
population was termed as obese with a BM)
>30. Approximately 46% of our cases
appeared to have a BMI <18.5 termed as
Protein EnergyMalnutrition(PEM) and48%
cases with a BMI between 18.5-24.9termed
as normal.

Measures useful to exemplify obesity in
relation to the occurrence of type 2 diabetes
in different population appeared to present
incoherent results. Individuals with an excess

deposition offat in abdomen showed various
metabolic disorders, including insulin

resistance compared to those having fat
mostly distributed in the lower extremities2x.
Therefore, it is rational to evaluate & validate

the cut-offs used in ditferent anthropometric
indices in different population in order to
identify the population at risk.

This study suggests higher prevalence of

diabetes among the urban poor mIgrants

Au!!ust 2004

population compared with previous studies.

The findings are likely to be related with
other studies among urbanizing people or
developing countries. We require more
epidemiological investigation based on
family history, nutritional status on early life

and other environmental aspects in a larger
sample population to identify the possible
risk factors for the development of OM.
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