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Summary
We investigated the prevalence oftype 2 diabetes (T2DM) and impaired fasting.
glycemia (IFG) and their risk factors in the urban population of Bangladesh.
The study was carried out in Dhaka City Corporation with a population of
99,12,908 in 20,89,336 households distributed in 95 wards. Using a multistage
cluster sampling, we investigated 5265 eligible participants of 20 age years
and above for height, weight, waist-girth, hip-girth, blood pressure and fasting
blood glucose. Body mass index (BMI) and waist-to-hip ratio (WHR) were
calculated. We used WHO diagnostic criteria of 1999. The overall prevalence
ofT2DM was 11.2% and IFG was 5.9%. The age-standardized prevalence of
T2DM (95% cn was 10.5% (9.37-11.13) and IFG was 5.2% (4.51-5.84).
Compared with the slum dwellers, the non-slum dwellers had significantly
higher prevalence of both T2DM (7.4 vs. 13.4%, p<O.OOI)and IFG (4.1 vs.
7.4%, p<O.OOI).Logistic regression analysis showed that family history of
diabetes, higher family income, sedentary lifestyle and higher quartiles of age,
BMI and WHR were significantly related to diabetes. The prevalence of
diabetes in the urban population has increased alarmingly in recent years.
Older age, obesity, higher income, family history of diabetes and reduced
physical activity were proved to be the significant risk ractors for diabetes
and IFG.

Introduction

Several population based studies addressed
the prevalence of diabetes in the rural,
suburban and urban population of
Bangladesh1-5. These studies reported the
prevalence rates of T2DM that varied from
0.7 to 6.9%. The rates for IGT varied from

4.3 to 13.3%.The variation of the prevalence
rate was due to different diagnostic criteria
used at different time points, conducted in
different communities and in different age

(~15 or ~20y) groups. These studies indicate
that there has been an increasing trend of
diabetes in the country. It has been observed
that urbanization leads to life-style changes,
which in turn predisposes to metabolic
disorders like obesity, diabetes and other
cardiovascular risk factors6. An increasing
trend of diabetes was reported in the fast-
growing urban communities in India7. They
found that the prevalence ofT2DM and IGT
had increased from 8.2 and 8.7% in 1989 to
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11.6 and 9.1% in 1997, respectively. Gupta
et al. also reported a high prevalence of
diabetes (8.1-9.3%) in urban population of
India8. In China too, compared to the rural
the urban people had higher prevalence of
diabetes (5.1 vs. 7.8%)9, The International
Collaborative Study of Cardiovascular
Disease in Asia (lnterASIA) observed that
the major cardiovascular risks like obesity,
diabetes, hypertension and hypercholestero-
lemia were more common in the urban than
in the rural communitieslO.A recent estimate

on global prevalence of diabetes projected
from 2000 to 2030 predicted that Bangladesh
will go up from its ranking 10thin 2000 to
7th position in 203011,It may also be noted
that the urban population has increased from
13% in 1991 to 25% in 200Jl2. Thus, it
appears that this rapid urbanization has led
to an increase in the prevalence of obesity
and diabetes, but the extent of increase was

not known. The study was conducted with
an aim to estimate the prevalence of Type 2
diabetes and IFG and their risk factors in an

urban population of Bangladesh.

Materials and Methods

Subjects
This studywas conducted in Dhaka City from
June 2002 to May 2003. The Dhaka City
Corporation (DCC) has 9912908 population
in 2089336 households distributed in 95

DCC-Wards (DCCWs)7. We randomly
selected ten DCCWs (fig.-l). We then
conducted a population census in randomly
selected 1000 households (families) in each
selected DCCW.The household numbers are

assigned by the DCe. The census included
identity, age, occupation, education, family-
income, housing condition, sanitation and
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family history ofT2DM. We included all men
and women of age 20 years and above as
eligible participants for the diabetes survey.

2.2 Sampling and data collection
We estimated a sample size of 4418 by taking
into consideration the followings: a) the
prevalence rate of T2DM in the urban
population of 8.0% from' a previous study
conducted in an urban population7; b)
accepting the allowable error of 10%, using
formula (n=4pq/l..2),where p is prevalence
and q is (1OO-p),and L is an allowable errorl3
and c) a further increase of 10% making
allowance for non-responders. We rounded
off the sample size to 5000. Finally, 5000
subjects were selected randomly from the
sorted list of eligible participants (fig.-l).

We prepared a survey questionnaire, which
was finalized after a field trial. The

questionnaire included data regarding the
age, sex, educational status, occupation, level
of physical activity and history of illness or
medication. In the female subjects, menstrual
history was recorded. We made contact with
the selected participants. Informed consent
was obtained from those subjects who had
agreed to participate in the investigation.
They were requested to report at,a selected
investigation site after an overnight fast of
12 hours.

Each participant was interviewed regarding
his I her age, education, occupation, income,
housing and sanitation. Status of physical
activities, family history of diabetes,
hypertension and coronary heart disease were
also noted. In addition, the range of physical
activity performed was recorded. This
included all types of physical activities
(walking, running, jogging, cycling,
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rickshaw-pulling, gardening, digging,
swimming, playing, washing dishes or
clothes, building and construction etc.),
which were graded according to the intensity
and duration of work as heavy, moderate,
mild, and sedentary, based on an equivalent
brisk walk of >90 min, 60-90 min, 30-59min,
and <30 min in 24 hours, respectivelyl4.

Measurements of height, weight, and waist
and hip girth were taken with subjects
wearing light clothes and no shoes. The
weighing scales were calibrated daily by
known standard weight. For recording the
height, the subject stood in erect posture with
his / her occiput, back, hip and heels touching
the wall while gazing horizontally in front,
keeping the tragus and lateral orbital margin
in the same horizontal plane. The waist girth
was measured by placing a plastic tape
horizontally mid-way between the lower
border of the12th rib and iliac crest along the
mid-axillary line. Similarly, the hip was
measured by taking a point at the extreme
end on the buttock in stooping posture and
the other point on the symphysispubis. Blood
pressure was taken after 10 min rest with
standard cuffs for adult fitted with mercury
sphygmomanometer.All measurements were
taken in sitting position placing the wrapped
cuff at the heart level.

Five ml of venous blood was drawn after an

aseptic measure. Of which, two ml was
collected in test tube containing sodium
fluoride (prevents glycolysis of RBC) for
estimation of blood glucose. Other 3 ml is
taken in a plain test tube for estimation of
total cholesterol, HDL cholesterol, and

triglycerides (TG). We estimated fasting
glucose of whole blood by the glucose
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oxidase (enzymatic oxidation) method
(GOD/PAPKit; Randox,Antrim, u.K.) using
the auto-analyzer Screen Master-3000 (B.S.

Biochemical Analyzer, Arezzo, Italy).

Diagnostic criteria-We used WHO
diagnostic criteria of 199915.Fasting blood
glucose equal to or greater than 6.1 mmol/L
was diagnosed as diabetes (T2DM) and 5.6-
6.1 mmollL was diagnosed as impaired
fasting glycemia (IFG)15.The cut-off point
between normal fasting glucose (NFG) and
abnormal fasting glucose (AFG) was taken
at 5.6 mmol/L.

Statistical Analysis The prevalence rates of
type 2 diabetes and IFG were determined by
simple percentages. Age-specific and age-
standardized (30-70 years) prevalence rates
were estimated on the basis of 1991 census

data adjusted in 200012.14.The characteristics
were expressed as median and interquartile
range. Statistical mean and standard
deviation were als" determined for unpaired
t-test to compare the characteristics between
subjects with and without abnormal fasting
glucosel3.All associations were tested by chi-
sq and correlation coefficient (r). Binary
logistic regression was used to quantify the
individual risk for diabetes in various models

with different combination of independent
risk variables. The odds ratio (OR) with 95%
confidence interval (CI) for risk factors was
estimated taking the least prevalence of
diabetes as a reference category in the lowest
quartile of continuous data (age, BMI,
WHR)16.The categorical covariates were
assessed taking 'men', 'slum' and 'low' as
contrast indicator, respectively, for sex (men
and women), residential area (slum and non-
slum) and (low, middle and high) income
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group. We accepted all statistical tests as
significant at a level of <5%. We used SPSS
version 12.0.

Results

Population characteristicsPopulationcensus
registered 51,082 subjects (M/F: 26,226/
24,856) of all age group in 10,216 families
(slum/non-slum: 3780/6436). Of the
registered population, 27,700 (M/F: 14,431/
13,269) were found to be eligible (age ~20y)
for the study. An estimated sample of 5,000
was drawn randomly from the list of 27,700
eligible participants. Of them, 4157 (M/F:
1696/2461)responded.The response rate was
83.14% (men-75.2, women-89.6%).

The participants from the slum and the non-
slum area were 36.9% and 63.1 %,
respectively. Compared with the male the
female participants were higher in both slum
(40.1 vs. 59%) and non-slum (40.7 vs.
59.3%) population. For all participants, the
average family size was five and an annual
family income was USD 1000.00. One-third
of the male and 58.6% of the female

participants were found illiterate (unable to
.write his/her address:). Only 8.9% (m vs. f:
15.6 vs. 4.3%) had an academic (bachelor)
degree. Family history (first degree relatives)
ofT2DM, HTN and CHD was confirmed in
7.1, 6.8 and 1.7% of the participants,
respectively (Table-I).

Clinical characteristics The mean~(SD)
values for age, BMI, WHR and FBG were
37.1(12.9) y, 22.11(4.15), 0.86(0.07) and
4.6(2.1) mmol/l, respectively (Table-I).
Compared with the female the male
participants were significantly older
(p<O.OOI),and they had significantly higher
SBP (p<O.OO1) and fasting blood glucose
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(p<O.OOl) though BMI was significantly
(p<O.OOI)lower (table not shown).

The prevalence of diabetes (T2DM) and
impairedfasting glucose (IFG) The overall
prevalence of diabetes (95% confidence
interval) was 11.2% (10.22-12.18) and IFG
was 5.9% (5.17-6.63) (Table-II). The
prevalence of T2DM and IFG did not differ
significantly between men and women.
Compared with the slum dwellers the non-
slum had higher prevalence of both diabetes
(7.4 vs. 13.4%, p<O.OOl)and IFG (4.1 vs.
7.1 %, p<O.OO1). Higher education 'was
significantly association with diabetes
(p<O.OOI) but not with IFG. In contrast,
higher family income was found to have
significant association with both IFG and
diabetes (for both p<O.OOI).Compared with
the sedentary group the subjects taking heavy
exercise had less prevalence of IFG (5.2 vs.
3.2%, p=0.049) and very least prevalence of
T2DM (13.3 vs. 1.6%, p<O.OOI).More than
90% of the participants could not confirm
whether they had family history of T2DM,
HTN, stroke or CHD; but those who could,
had significantly higher prevalence of IFG
(4.8 vs.13.3%, p<O.OOI)and diabetes (5.9 vs.
26.9%, p<O.OOI).

It was observed that the age-specific
prevalence of diabetes and IFG increased
with increasing age. This increasing trend
was significant in either sex for both T2DM
and IFG (for all, p<O.OOl)(Table-III). The
age-standardized (30-70 years) prevalence of
T2DM (95% CI) was 10.3%(9.37-11.13)and
IFG was 5.2% (4.51-5.84).Age-standardized
prevalence did not differ significantly
between men and women, both for diabetes
(10.5 vs. 9.9%) and for IFG (4.75 vs. 5.5%)
(Table-III).
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Subjects with normal fasting versus
abnomullfasting In Table-IV,the biophysical
variables were compared between subjects
with NFG and AFG. The subjects with AFG
were significantly older. All the obesity
indices in the AFG group were significantly
higher than the NFG group. Moreover, they
had significantly higher systolic and diastolic
blood pressure. Interestingly, total
cholesterol, triglycerides, high-density
lipoprotein, low-density lipoprotein did not
differ.

Estimation of riskfactors related to diabetes
We used logistic regression (method, 'enter')
to quantify the individual effect of risk
variables (age, sex, obesity etc.) takingAFG
as a dependent (outcome) variablein different
models (Table-V). The effect of sex,
residence, family history of diabetes, family
income and physical activities were assessed
in model-I. Keeping the same variables we
added another independent variable 'age' in
model-2 and 'BM!' in model-3. In model-4,
we excluded BMI (general obesity) and
included 'WHR' (central obesity). Taking all
the models into account we found that both

men and women showed equal risk except
model-4, where WHR marginally increased
the risk for men (OR 1.22,95% CI 1.00-1.49).
Regardingresidence, compared withthe slum
the non-slum people had significantly higher
risk; but the risk was no longer statistically
significant when obesity variables were
included (BMI in model3 and WHR in model
4). All these four models showed that positive
family history of diabetes, higher family
income, lack of physical activities were
independently related to AFG. In addition,
advancing age and both types of obesity
(general and central) were also proved to be
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the significant risk factors for developing
AFG among the urban population.
Algorithm(stepwise)forurbanstudyondiabetesinDhaka
CityCorporation(DhakaUrbanStudy2004)

I.DhakaCityCorporation(DCe) consistedof95wards
with20,89,336householdsand99,12,908population

II.Randomlyselected10DCC-wards

III.Randomly1000householdswereselected'fromeach
DCC-ward(total 10,529)

IV. Censuscarriedoutinalltheselectedhouses(n=51,088)

V.Eligible(~Oy)participantssortedoutfromthecensus
data(n=27,700:M-14431,F-13269)

VI.Anestimatedsampleof5000(m-2746,F-2254)randomly
drawnfromtheeligiblepoolandinvitedtoparticipate.

VII.Oftheinvitedsubjects,4157(men-1696,F-2461)
responded.Ofthecollectedbloodsamples,1096were
selectedrandomlyforlipidsestimation

Fig.-1:Algorithmdepictsthesamplingandselection.

Table-I: Characteristics of all urban participants
(Dhaka Urban Study 2(03)
Variables Meaii- SD Minimum-

Maximum

Age(y)
Height(em)
Weight(kg)
Waist(em)
Hip(em)
BMI
WHR
WHTR
Systolicbloodpressure
(mmHg)
Diastolicbloodpressure
(mmHg)
Fastingbloodglucose
(mmolll)

Randomized sample: N = 1096
Totalcholesterol(mgldl) 208
Triglycerides(mgldl) 198
HDL(mg/dl) 35.9
VLDL(mg/dl 39.8
LDL(mgldl) 131

SD,standarddeviation
BMI,bodymassindex(wtinkglhtinm.sq.);WHR,waist-
to-hipratio;WHtR,waist-to-heightratio;HDL,high-density
lipoprotein;VLDL,verylow-densitylipoprotein,LDL,low-
densitylipoprotein.

37.1
155
53.4
75.1
86.9
22.11
0.862
0.484
115

76.3

4.60

5

12.9
8.4
11.0
11.5
8.8
4.15
0.070
0.074
15.2

20-105
132-181
26.0-118
47.0-122
62.0-129
11.36 - 47.3

0.63- 1.12
0.32-0.82
60-200

9.7 40-130

2.11 2.1- 27.0

62.4
110
12.5
22.1
60.8

39.2-478
53.6-1465
13.0-70.0
10.6-293
42.5-370
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18bIe-II: Prevalence oflFG and diabetes according to sex, social status, area of residence, educational

level and physical activities (DhaJca Urban Siudy 2003).

Variables n IFG (%) 'X.z p OM (%) X2 p

Sex Men 1608 5.8 12.1

Women 2348 6.0 0.07 =0.43 10.5 2.57 =0.060

All 3956 5.9 (5. 17-{).63) 11.2 ( 10.22-12.18)

Area of residence

Slum 1427 4.1 7.4

Non-slum 2291 7.1 14.28 <o.()()1 13.4 34.05 <0.001

Education level

Illiterate 1838 5.7 9.3

Secondary 1006 5.9 0.80 =0.67 10.2 30.5 <0.00 1

> Secondary 874 6.5 15.9

Annual income*

Low 1472 3.9 6.4

Middle 1201 5.5 29.0 <0.001 11.2 72.3 <0.001

High 1258 8.9 16.7

Physical exen:isdf

Heavy 186 3.2 1.6

Moderate 376 8.5 6.5

Mild 976 6.4 9.4

Sedentary 2181 5.2 7.93 =0.049 13.3 39.02 <0.001

Family history of OM

Not known 3688 4.8 5.9

Yes 268 13.3 30.8 <0.00 1 26.9 160.0 <0.00 1

Chi sq. for men vs. women, slum vs. non-slum.

* - categorized based on tertile of annual income: Low vs. high tertile, middle terti Ie excluded.

'1-equivalent to .X' min walkl24hr: .Heavy' -walking equivalent to in, .moderate' -60-89min.

.mild'-30-59min and .sedentary' <30 min walking a day; Chi-sq.: sedentary+mild vs. moderate+

heavy. Parenthesis indicates 95% confidence interval of the prevalence of IFG and OM.
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Age-adjustment was based on adjusted census of 1996; CI - confidence interval; IFG - impaired
fasting glucose; DM - type 2 diabetes mellitus; Prevalence of both IFG and DM increased with age
in either sex (chi sq trend =p<0.001

Table-IV: Characteristics compared between NFG and AFG IFBG <6.0 and ?6.0 mmoVl] (Dhaka
Urban Study 2003).

NFG AFG
n =3498 n =659 NFG vs AFG

Characteristics Mean SD Mean SD p

Age (y) 35.43 12.15 46.10 13.02 <0.001
Height (cm) 155.41 8.14 155.23 8.58 =0.609
Weight (kg) 52.62 10.76 57.73 11.48 <0.001
Waist (cm) 73.91 11.04 81.673 11.55 <0.001
Hip (cm) 86.37 8.66 89.95 9.03 <0.001
BMI 21.77 4.03 23.93 4.27 <0.001
WHR 0.853 0.067 0.907 0.066 <0.001
WHTR 0.4762 0.071 0.527 0.075 <0.001
Systolic blood pressure (mmHg) 113.70 14.40 120.77 16.07 <0.001
Diastolic blood pressure (mmHg) 75.55 9.54 80.00 9.90 <0.001
Fasting blood glucose (mmoUl) 3.95 0.76 8.03 3.33 <0.001
Annual family income (taka*) 6805.00 5492.00 9421.00 7637.00 <0.001
Total cholesterol (mg/dOt 206.3 61.9 215.0 67.9 =0.151
Triglycerides (mg/dOt 197.3 109.5 208.4 115.5 = 0.264
High-density lipoprotein (mg/dl)t 36.0 12.6 35.20 11.4 =0.458
Low-density lipoprotein (mg/dl)t 130.8 59.9 138.1 61.0 =0.174
Very low-density lipoprotein (mg/dl)t 39.5 21.9 41.7 23.1 =0.264

NFG-normal fastingglucose (6.OmmoUl);AFG-abnormalfastingglycemia (IFG+DM:FPG ~.lmmoV
0; FBG-fasting blood glucose; BMI-body mass index (wt in kglht in m sq); WHR-waist-to-hip ratio;
SD-standard deviation; p-after 't-test'; *-1 USD=60 taka; t-Randomized sample (0=1096: NFG
954,AFG 142)

7

Table-III:Age-specific and age-standardized prevalence of IFG and type 2 diabetes in 1,696 men
and 2,461 women of urban community (Dhaka Urban Study 2(03).

Age-specific (y) prevalence (%) Age-standardized
95% Confidence interval Prevalence (%)

95% CI

20-29 30-39 40-49 50-59 6<H- 30-7Oy
DM 0.6 7.8 15.6 22.8 26.8 10.45
Men -0.08-1.36 5.31-10.36 12.09-19.18 17.44-19.28 17.44-28.12 9.10-11.80
Women 2.6 7.9 14.7 20.5 23.7 9.92

1.46-3.68 5.98-9.86 11.72-17.63 15.07-25.86 17.26-30.08 8.1'5-11.08
All 1.8 7.9 15.1 21.7 25.2 10.25

1.10-2.59 6.34-9.42 12.81-17.35 17.88-25.48 20.42-29.89 9.37-11.13
IFG Men 2.1 2.5 7.2 9.7 9.2 4.71

0.82-3.44 1.06-4.01 4.67-9.72 5.94-13.47 4.58-13.72 3.74-5.68
Women 1.7 5.5 6.3 11.2 11.8 5.48

0.49-2.07 3.17-6.21 4.00-7.96 5.42-13.18 5.52-14.59 4.56-6.37
All 1.8 4.4 6.7 10.4 10.6 5.18

1.10-2.59 3.24-5.58 5.12-8.29 7.58-13.21 7.20-13.92 4.51-5.84
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Table-V: Risk variables quantified taking abnormal glucose tolerance (AFG=/FG plus DM) as
dependent variable (Dhaka Urban Study 2003).

Model1
95%CIRiskFactors

Sex:F-1,M-2
Residence
Slum=1,Non-slum=21.39 1.13-1.71
FamilyhistoryofDM
No=1,yes=2
Familyincome"
Low
Middle
High
Physicalexercise~
Heavy
Moderate
Mild
Sedentary
Age(y)
<27
27-35
36-45
>45
BMI
<19.1
19.1-21.5
21.6- 24.5
>24.5
WHR
<0.82 1.00
0.82- 0.86 1.50 1.06-2.14
0.87- 0.91 2.23 1.63-3.04
>0.91 3.99 2.92-5.45

OR- oddsratio,CI- confidenceinterval;BMI-bodymassindex(wtkglhtmsq),excludedfromModel4;WHR-
waist-to-hipratio.
* - Categorizedbasedontertileof family(annual)income:Low-incomegroupistakenasreferencecategory.
~- Physicalexercise- equivalentto 'X' minwalk/24h: Heavy- '~o' min(referencecategory),moderate- '60-
89'min,mild- '30-59'minandsedentary- '<30'minwalk/24h.

OR

.928 .780-1.10

OR

0.98

1.37

3.06

1.00
1.33
1.66

1.00
2.05
2.35
2.97

1.00
2.98
6.69
11.87

Model2
95%CI

0.81-1.19

1.10-1.70

2.32-4.02

1.05-1.70
1.30-2.11

0.97-4.34
1.15-4.80
1.47-5.99

2.04-4.36
4.68 - 9.56
8.34-16.91

Discussions

We designed the study to include a sample
size adequate for approximate representation
of the urban population of Dhaka city.

Despite a constraint of financial allocation
we could include a large number of

3.28 2.53-4.24

1.00
1.47
2.16

1.16-1.86
1.72-2.71

1.00
2.06
2.24
3.15

0.99-4.31
1.11-4.52
1.58-6.27

OR

0.93

2.74

Model3
95%CI

0.77-1.14

1.22 0.97-1.52

OR

1.22

Model4
95%CI

2.07-3.61

1.00
1.23
1.37

0.96-1.57
1.07-1.76

1.00-1.49

1.16 0.93-1.45

1.00
1.74
1.96
2.54

0.82-3.70
0.96-4.01
1.26-5.13

2.85 2.15-3.77

1.00
2.61
5.69
10.52

1.79-3.83
3.96-8.17
7.36-15.04

1.00
1.22
1.39

0.95-1.56
1.08-1.78

1.00
1.55
2.14
2.58

1.13-2.14
1.57-2.90
1.98-3.50

1.00
1.78
2.06
2.56

0.83-3.78
1.01-4.23
1.26-5.19

1.00
2.40
4.99
8.23

1.64-3.52
3.47-7.18
5.73-11.84

population (n=51,082) for a census from
different sites of Dhaka City. The sampling
procedure was free from bias for two reasons.
Firstly, the selection of ten non-contiguous
areas of DCCWs was random. Secondly, the
selection of 1000 household numbers
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assigned by the City Corporation in each
DCCW, was also random irrespective of
social class. In addition, the selectionof 5000

participants from the data of 27,700 eligible
subjects by "SPSS Randomization" ensured
well representation of the urban population.
The response rate was 83%, which may well
be accepted taking the budgetary constraint
into account.

The findings related to family history of
T2DM, HTN and CHD might not give us the
exact prevalence of the diseases in the urban
people. The families those could not confirm
might have a substantial number of
undiagnosed cases. However, this particular
finding of confirmed family history gave
some impression of non-communicable
diseases prevalent in the urban population.

The prevalence of T2DM was found to be
11.2% in this study conducted in an urban
area of Dhaka City in Bangladesh. This rate
is much higher than the previous findings
4.0% in 1992 and 8.0% in 19974.5.These

figures reflect a rapidly increasingprevalence
of TIDM in the urban population. Similar
trends have been observed in urban

populations of different Asian countries7-1O.
But, the rate of increase was not similar in
all the studies. The differences were mainly
due to different population-characteristics,
diagnostic criteria (fasting vs. 2h post-load),
ethnicity and the interval between the studies.
In Ho Chi Min City, the crude prevalence of
diabetes increasedfrom 2.5% in 1993to 6.9%

in 200317;whereas, for the Philippines, the
increase was slow, being 3.3% in 1982 to
5.1% in 2004 [18]. More rapid increase was
found in India, where the prevalence
increased almost 1.5times higher in the same
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population within only 5 yearsperiod (11.6%
in 1994 from 8.2% in 1989)7, which is
consistent with the increasing trend observed
in Bangladesh. Therefore, it is not surprising
that compared with other South Asian
populations the Bangladeshis are ethnically
more susceptible to central obesity, diabetes
and coronary heart diseaseI9-22.'

The rapid increase was found only in the case
ofT2DM and not for IFG or IGT.The present
study showed a little increase ofIFG (5.2 vs.
4.8%) as compared to 1997 datas. Likewise,
Indian urban showed a little increase - 8.7%.

in 1989 to 9.1% in 19957.Possibly, the rapid
increase in diabetes, but not in IFG or IGT,
resulted in higher diabetes-to IFG ratio
among the urban population. In contrast, in
a rural community, we found that the
prevalence of IFG was almost threefold
higher (12.4 vs. 4.3%.) than that of diabetesl4.
Thus, the diabetes-to-IFG ratio differs
between urban and rural being higher in the
former and lower in the latter. The ratio was

taken as an index by which one can assess
the increasing trend in a population23.

When we estimate the prevalence of
abnormal glucose metabolism (AGM =DM
+ IGT or IFG), the crude prevalence of AGM
ranges from 12 to 26% and the ratio of IFG
to T2DM varied within this range. It is
possible that these people are ethnically or
genetically predisposed to AGT. The T2DM
to IFG ratio depends on the conversion of
T2DM from IFG. Possibly, the
environmental factors, such as, social class,

obesity status, dietary habit and physical
activities, influence the rate of conversion of

IFG to T2DM. In general, the rural people
are from relatively poor social class, they are

9
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usually non-obese and exposed to more
physical activity; hence there is less
conversion ofIFG to T2DM. It was observed

that after adjustingfor socio-economicfactor,
the prevalence of diabetes did not differ
between the urban rich and the rural rich5.

The present study also indicates that
significantly higher prevalence of diabetes
was observed among those who were rich,
obese, and were less physically active.

Advancing age, high BMI, high WHR were
found to be independent risks for diabetes.
These findings are consistent with other
studies7-1O.The effects of positive family
history, high social class and sedentary habit
were also significant as found in other
studies. It is of interest to note that these
established risk factors had enhanced

influence on the population.For example, the
increasing trend of diabetes was positively
correlated with increasing age. Thus, the
population above 45 or more years, after
adjusting for other confounding risk
variables, showed a risk almost 10folds when

compared with the population of less than
27 years (Table-V). This may be explained
as a result of childhood obesity leading to
earlier age of onset ofT2DM, which is being
observed in the western world24.25.

In this study, obesity was not as prevalent as
that being observed in the western
population. About 80 % of the people had a
BMI of 25.4 or less. However, a slight
increase of central or general obesity showed
marked increase in the prevalence of
diabetes. Subjects with a BMI of 21.6 or
more, adjusted for other confounding factors,
had a risk, which was almost two-folds when
compared with those with BMI of less than

April2007

19.1. The obesity pattern in our study
population appears to be similar to the Indian
population characteristics26and verydifferent
from western populations.

Comparison oftotal cholesterol, triglycerides
and high-density lipoproteins showed no
significant difference between subjects with
normal fasting and abnormal fasting glucose,
nor there was any significant association
between diabetes and lipids. Although many
investigators found association of
dyslipidemia (high TG and total clwlesterol,
low HDL) with obesity and diabetes2o,22.27we
could not demonstrate such association in the

study.Earlier study conducted in Bangladesh
has reported similarresults'3.As dyslipidemia
is considered to be an important metabolic
abnormality of insulin resistance, the failure
to demonstrate such an association in our

study suggests that insulin deficiency rather
than insulin resistance, or both are in the
course of diabetes in this part ofthe world. It
is possible that some undetected
environmental factors interact on ethnicity
leading to diabetes. Further studies need to
be conducted in order to identify those
unknown risk factors.

In conclusion, the prevalence of diabetes in
the urban population has increased almost
twofold over the last seven years. Both men
and women were equally affected by diabetes
and IFG. The prevalence rates of both IFG

and T2DM were higher in the rich socialclass
and in the non-slum population. JII'll'a<;ing
age, family history of diabetes, gCllnal and

central obesity, and sedentary habit proved

to be independent risk factors for T2DM in
this study.
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