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ABSTRACT The control of diabetes is a key challenge globally. The researchers' aim was to analyze the factors
of diabetes affecting married women in Bangladesh. A cross-sectional study was done in 2011 Bangladesh Demographic
Health Survey with a sample of 1959 married women aged 35 to 49 years. Simple logistic regression and chi-square
tests were done in the researchers’ study. The prevalence of diabetes among married women was 9.1 percent.
Prevalence was highest in Dhaka that is, 18.8 percent and lowest in Barisal division that is, eleven percent. Higher
educated (13.8%) women were more prone to develop diabetes than uneducated (5.6%). The rich had higher
prevalence of diabetes than their counterpart [OR= 0.370, 95 % CI, 0.244 - 0.561, p<0.001]. Obese women were
more likely to get diabetes than underweight, normal and overweight. It was found that hereditary, lifestyle and

socio-demographic factors were influencing diabetes among non-pregnant married women.

INTRODUCTION

Diabetesisamajor non-communicable dis-
ease worldwideincluding Bangladesh. Itisnow
considered as global public health problem due
toitsseveral health hazards (IDF 2017; Khan et
al. 2014). Estimated about 415 million peoplehave
diabetesthroughout the world. The number may
riseto 642 million by 2040. Globally, 1in 11 adults
have diabetes and around twelve percent of glo-
bal health expenditureis spent on diabetes (IDF
2017). Thediseasediabetesisaclinical syndrome
characterized by hyperglycemia (that is, in-
creased blood glucose level more than normal
range) as a consequence of relative or absolute
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lack of insulin secretion from pancreas or im-
proper utilization of insulin (Hadlett et al. 2002).
The hormone “insulin” carries the glucose to
cell and tissues of the body to obtain energy
through its proper utilization. When shortage of
insulin or improper utilization of insulin is re-
ported, the glucose utilization becomes ham-
pered. Asaresult, blood glucose level increases
thus affecting multiple organs and systems. So,
diabetic people develop several health problems
(Chowdhury et al. 2016). In addition to heredi-
tary influence, the other causes of increased
blood glucose level depend on person’slifestyle,
socio-demographic, education and cultural fac-
tors. Thetype-11 diabetesisthe commonest form
which affects more than ninety percent of peo-
pleintheir adulthood (Khongbu et al. 2005). It
can affect both male and femal e particularly when
they undergo obesity, sedentary lifestyle and
excess fatty food consumption (Mawaw et al.
2017; Khanet a. 2014). In addition, femaleshave
different reproductive biology; hormonal influ-
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ence, marital status, use of oral contraceptive
pill, lack of education affectstheir lifestyle and
increasestherisk of diabetes(Mawaw eta. 2017).
Furthermore, women devel op gestational diabe-
tesin certain conditions (Kim 2014). During preg-
nancy, growth of fetus in uterus has greater
needs of glucose. The hormonal changes dur-
ing pregnancy also affect the action of other
hormones such as insulin which brings about
high blood glucose level. However, pregnant
women who have a greater risk of developing
gestational diabetes particularly are those who
are over 25 years of age, overweight and who
havefamily history of diabetes. However, blood
glucose level usually returns to normal after
childbirth. But they may develop type-11 diabe-
tesinlater life(Herath et al. 2017). To reducethe
risk of incidence, healthier food consumption
and physical activities are required (Gavurova
etal. 2017). It isalso necessary to ensure normal
BMI and disciplined lifestyle for reducing the
risk of diabetes. A study showsthat age over 65
years and overweight issues were associated
with hypertension in both men and women and
the prevalence of diabetes was also higher
among them (Moreira et al. 2017). Low socio-
economic condition and BMI over 30 increases
therisk of typel diabetes (Dendup et al. 2018;
Giridharaet al. 2018; Leeet al. 2016). Diabetes
also affects sexual life of both sexes. A study in
Iran shows that the women of reproductive age
with type-Il diabetes had less sexual function
than healthy women (Afshari et a. 2017). They
suggest animprovement in lifestylefor itseffec-
tive control. A study in Saudi Arabia suggested
that preconception counseling among women
of child bearing age starting at the age of puber-
ty and at the time of diagnosis of type-11 diabe-
tes canimprove pregnancy outcomes (Leeet al.
2016). Another study also shows that type-I di-
abetesismostly associated with sexual dysfunc-
tion among women (Mazzilli et al. 2015).

Though the magnitude of the disease is
worldwide, the prevalence of diabetesin South
East Asia(SEA) regioniswell marked. Morethan
eight percent of total population in this region
has diabetes which affects about 78.3 million
people. Of them, fifty-six percent of the popula-
tion in this region doesn’t know that they are
prone to develop diabetes as a deadly disease
(Tabak et a. 2012).

In 2015, this region reported 1.2 million
deaths caused by diabetes which is second

among all seven IDF regions. Thisregion spent
twelve percent of its healthcare budget for dia-
betes (IDF 2015). Asamember of SEA, diabetes
isalso amajor health challenge asfastest grow-
ing disease in Bangladesh. Around half of the
affected people don’t know that they have dia-
betes and avery small percentage of them were
treated (Latif et al. 2014). Diabetes has serious
consequences for individuals and poses alarge
burden on health services, especialy in devel-
oping countries like Bangladesh. Diabetes pos-
esamajor challenge to the sustai nable devel op-
ment goals (SDG) as more than twelve percent
of the adult population in Bangladesh is esti-
mated to be affected by either diabetes or pre-
diabetes(IDF 2014). Almost all population-based
research in Bangladesh indicates an increasing
trend of diabetes with recent level as high as
seven percent (Rahim et al. 2016). In another
survey among slum popul ationsin Bangladesh,
the prevalence of diabetes was nine percent
among women and eight percent among men
(Hussain et al. 2005). Another study in urban
areas stated that the prevalence of diabeteswas
higher among both women and men aged 35
years and older in the non-slum areas (17%
among women and 14% among men respective-
ly) than in the slums (6% among women and 8%
among men) (NIPORT 2008). WHO study in
Bangladesh estimated that the diabetes preva-
lence was four percent (WHO 2011). Among
women and men aged 35 years and older, one
third of the households were selected for the
BDHS(2011) report aseligiblefor testing of blood
glucoselevels (NIPORT 2014). However, Bang-
ladesh has a disproportionately high diabetes
prone popul ation with morethan 7.1 million, 8.4
percent or 10 million of the adult population af-
fected by the disease (WHO 2013). The number
will be 13.6 millionin 2040. According to latest
censusreport, Bangladesh has 161 million pop-
ulation. The country had arelatively low diabe-
tes affected population in 1990. In 1995, it was
only four percent which grew to five percent in
2000 and nine percent in 2006 to 2010. Accord-
ing to the International Diabetes Federation, the
prevalence will be thirteen percent by 2030
(NIPORT 2014; IDF 2014). According to WHO
Bulletinin November 2013, thereisaquite sig-
nificant correlation between age and diabetes.
Older peoplewere morelikely to have diabetes.
A greater number of affected population were
educated and morelikely to come from affluent
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family with 40.7 percent from the richest quin-
tile, whereas 12.7 percent from the poorest quin-
tile. The report al so suggests that, urban people
are slightly more prone to diabetes than the ru-
ral people. Theindividual with diabetesrequire
lifelong personal care to reduce the possibility
of devel oping long-term complications. A good
knowledge about risk factors of diabetes, includ-
ing obesity, dyslipidemia, hypertension, family
history of DM, and sedentary lifestyle, play an
essential role in prevention and treatment. The
socio-demographic, economic, psychological,
and environmental factorsare directly and indi-
rectly associated with diabetes control and
health outcomes. It has been reported that obe-
sity is an important predictor for diabetes. It is
needed to determine the prevalence and risk fac-
tors of diabetes of each cut-off point of BMI
among Bangladeshi adults. Special attention
should be paid to married women considering
their potential influence on the family and their
contribution to the nation’s workforce and pro-
ductivity. Dueto their uniquerolein the popul a-
tion, it is important to investigate the relation-
ship between diabetes among married women
with their BMI and socio-demographic and an-
thropometric factors to ensure that corrective
measures can be undertaken.

Objectiveof thisSudy

The objective of this study is to determine
the preval ence and associated factors of typell
diabetes among non-pregnant married women
in Bangladesh.

MATERIAL AND METHODS

A cross sectional study was conducted
among 1959 non-pregnant married women. The
data were extracted from Bangladesh Demo-
graphic and Health Survey (BDHS 2011). The
survey collected the datafrom these women from
all over the country from July 8, 2011 to Decem-
ber 27, 2011. The primary sampling unit (PSU)
for the survey was enumeration areas (EAS) with
averagel20 householdsin each EA. The survey
was based on a two-stage stratified sample of
households. Inthefirst stage, 600 EAswere se-
lected with probability proportional to the EA
size, with 207 clustersin urban areasand 393 in
rural areas. Inthe second stage, atotal of 18,000
households were selected with an average 30

household per EA. In addition, in asub sample
of one-third of the households, all ever married
women of reproductive age (15-49 years) were
selected for biomarker component of the survey
including diabetes. The diabetes tests were
done among 5902 ever married women for mea-
suring the diabetes status. Most of the mea-
surements (95%) were reported as complete and
credible. The sampling technique, survey de-
sign, survey instruments, measuring system,
quality control, ethical approval and subject
consent for the BDHS (2011) have been de-
scribed el sewhere. After excluding the pregnant
women from sample, statistical techniqueswere
used to check the data set for outliers. In the
researchers’ study, 5293 non-pregnant, ever
married women aged 15-49 yearswereavailable
for the study sample. The mean age of thewom-
enwas 30.78+9.27 years.

OutcomeVariable

Diabetes status was the outcome variablein
present study. A standard method was used for
detection of diabetes status following the range
of blood glucose level. High blood glucose lev-
€l particularly above the normal range was con-
sidered as diabetes status. Blood glucose was
measured using the HemoCue 201+ blood glu-
cose analyzer in capillary whole blood obtained
from the middle or ring finger from adults after
an overnight fast. Thefinger was cleaned with a
swab containing seventy percent isopropyl! al-
cohoal, allowed to dry, and pricked with aretract-
able, no reusable lancet. The first two drops of
blood were wiped away, and the third drop was
drawn into the glucose micro cuvette by capil-
lary action; after placing thetip of the microcu-
vette in the middle of the blood drop. The out-
side of the microcuvette was wiped clean with
gauze and placed in the analyzer to obtain aglu-
cose measurement. The HemoCue 201+ analyz-
er displayed the blood glucose measurement in
milligram per deciliter (mg/dl). Thisunit of mea
surement was converted into milli moles per liter
(mmol/l) to maintain consistency with the WHO
recommended unit. To convert the blood glu-
cose measurement from mg/dl to mmaol/l, theval-
ueswere multiplied by 0.0551 (Lehman and Hen-
ry 2001). However, capillary samplingiswidely
used, particularly in resource-limited countries.
The WHO cut-off points corresponding to the
clinical classification for normal fasting plasma
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glucose levels, pre-diabetes, and diabetes were
followed in this study. The normal plasma glu-
cosevauerange 3.9-6.0 mmoal/l, pre-diabetesrange
6.1-6.9 mmol/l and the value greater than or equal
to 7.0 mmol/l were considered as diabetes.

Independent Variable

Socio-demographic and individual house-
hold information was collected using pre-coded
open ended questions. Body height and weight
were measured and the body massindex (BMI)
was calculated: ratio of weight in kilograms to
height in meters squared (kg/m?). The indepen-
dent variablesused in the study were: residence,
women education, wealth index, BM| and avail-
ability of electricity at home.

Satistical Analysis

Chi-sguare (*-test) was utilized in the present
study to find the association between diabetes
among non-pregnant married women in Bang-
ladesh aged 35-49 yearsand their socio-econom-
ic, demographic, anthropometric and behavior
factors. The significantly associated factorsthat
were provided by x2-test were to be used asin-
dependent variables in simple logistic regres-
sion models.

EthicsSatement

The 2011 BDHS received ethics approval
from Bangladesh Medical Research Council.
Written informed consent was al so obtained from
participants.

RESULTS

A total of 1959 non-pregnant married women
were selected in this study. The prevalence of
diabetes mellitustype-1l among married women
in reproductive age in Bangladesh was 8.7 per-
cent, of them; urban peopleswere more proneto
diabetesthan rural people. Chi-squaretest dem-
onstrated that the association between type of
residence and diabetes mellitustype-11 of Bang-
ladeshi women was significant (p<0.05). The
most affected division wasBarisal (12.6 %), fol-
lowed by Chittagong (10%), Rajshahi (9.1%),
Dhaka and Rangpur (7.9%), Sylhet (7.5%) and
Khulna(7.0%), however the variation of the prev-

alence of diabetes mellitus type-1l of married
women among divisions was not significant
(p>0.05). The highest rate of diabetes was ob-
served among obese (21.1%) women, and the
association between women's BMI categories
and their diabetes mellitus type-Il was highly
significant (p<0.01). Thewomenwho lived with
husband had less prone to develop diabetes
(8.4%) whichindicatesmental stability and fam-
ily support reduce stress and diabetes. Our
study showed that educated women were more
exposed to improved and stressful lifeand faced
more diabetes (13.8%) than their counterparts
(5.6%). The association between women’s edu-
cation level and diabetes mellitus type-Il was
significant (p<0.01). Electricity alsoimpactson
lifestyle. Improved life stylewith electricity in-
creases the risk of diabetes (10.3%) than their
counter part (5.6%), the association between
these two factors was significant (p<0.05). The
middle income group had more prone to diabe-
tes (7.6 %) than upper (5.7%) and lower income
(4.7%) groups, association between household
wealth index and diabetes status was signifi-
cant (p<0.01). Old age group had more diabetes
than middle and young age groups, however
the association between these two factors was
not significant (p>0.05). The working mothers
had more diabetes (9.2%) than unemployed
mothers (8.6 %) indicates work stress impacts
on diabetes, but the association was not signif-
icant (p>0.05) (Table1).

The simple logistic regression model dem-
onstrated that the women who lived in urban
areas were more likely to get diabetes than the
women who lived in rural areas [OR= 1.338,
95%Cl, 0.600 - 1.264, p<0.044]. The higher edu-
cated women had more chances of getting dia-
betesthan uneducated [OR= 0.437, 95%Cl, 0.244
- 0.782, p<0.005] and primary educated women
[OR=0.558, 95%Cl, 0.310- 1.003, p<0.051]. The
probability of getting diabetes among the wom-
en who came from rich family was higher than
thewomen who came from poor [OR=0.370, 95
%Cl, 0.244 - 0.561, p<0.001] and middiefamily
[OR=0.612, 95%Cl, 0.399- 0.938, p<0.024]. Obexe
women were more likely get diabetes than un-
derweight [OR= 0.177, 95% ClI, 0.090 - 0.348,
p<0.001], normal weight [OR= 0.329, 95% ClI,
0.192 - 0.564, p<0.001] and overweight [OR=
0.516,95%Cl, 0.287 - 0.926, p<0.027]. Thewom-
en who used hygienic toilet were morelikely to
get diabetes than women who used unhygienic
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Table 1: Rate of diabetes mellitus type-11 by dif-
ferent characteristics of sample

Diabetes mellitus type-11, Yes =8.70%, No =91.30%

Variable, N(%)

DM-2 N(%) x-

value

Type of Residence

Urban, 702(35.8) 73 (10.4) 4.089
Rural, 1257(64.2) 97 (7.7)
Division
Dhaka, 364(18.8) 29 (7.9)
Chittagong, 271(13.8) 27 (10.0)
Barisal, 215(11.0) 27 (12.6)
Khulna, 342(17.5) 24 (7.0) 6.789
Rajshahi, 296(15.1) 27 (9
Rangpur, 240(12.3) 19 (7.9)
Sylhet, 227(11.6) 17 (75
BMI Status
Underweight, 421(21.5) 19 (45)
Normal weight, 1079(55.1) 87 (81)

Overweight, 364(18.6)
Obese, 95(4.8)

Currently Marital Status Group

44 (12.1) 33.428"

20 (21.1)

Living with husband (1736, 88.6) 146 (8.4) 1.38

Not living with 24 (10.8)
husband (223, 11.4)
Has Electricity
No (681, 34.8) 38 (5.6) 12.641"
Yes (1278, 65.2) 132 (10.3)
Women Education Level
Uneducated, 810(41.3) 53 (6.5)

Primary, 621(31.7)

Secondary, 405(20.7)

Higher, 123(6.3)
Wealth Index

Poor, 636(32.5)

51 (82) 14.914

49 (12.1)
17 (13.8)

30 (47) 24.807"

toilet [OR= 0.1.729, 95 % ClI, 1.260 - 2.372,
p<0.001]. Logistic regression model demonstrat-
ed that women whose family has el ectricity was
more likely to get diabetes than the women
whosefamily hasno el ectricity [OR=0.513, 95 %
Cl,0.353-0.745, p<0.01] (Table2).

DISCUSSION

The researchers analyzed the Bangladesh
Demographic Health Survey datawhich covered
al divisions, all geographic areas (urban aswell
as rural) and targeted population group with
highly representative sample. In addition, the
quality of data was checked and re-checked to
extract actual findings. However, the research-
ersanalyzed the association and influencing fac-
tors in developing diabetes among currently
non-pregnant married women in Bangladesh.
Theresearchersfound that asignificant portion
of married women had diabeteswhich may have
the chance of affecting the mothers and up-com-
ing newly born babies with low birth weight,
pre-term or pre-mature babies who may belong
to poor health and poor nutritional risksthrough-
out their life (Dean et a. 2013). Several macro
and micro-vessel’s health hazards such as neu-
ropathy, retinopathy or renal failure may devel-
op if the diabetes is not effectively controlled
throughout the lifetime. Along with morbidity,
3.96 million of adult deaths are caused by diabe-
tesat global level (Sanal et a. 2011). It indicates
the necessity of controlling diabetes for reduc-
ing complication and mortality. A study shows
that the prevalence of diabeteswas higher among

Middle, 383(19.6) 29 (7.6
Rich, 940(48.0) 111 (5.7)
Age Group
Age 35-39 years, 734(37.5) 60 (8.2
Age, 40-44 years, 651(33.2) 50 (7.7) 4.334
Age 45-49 years, 574(29.3) 60 (10.5)
Currently Working
No, 1645(84.0) 141 (86) 0.147
Yes, 314(16.0) 29 (9.2

women than men (Ahasan et al. 2011). There-

Table 2: Effects of socio-economic, demographic, anthropometric and behaviors factors on diabetes

using simple logistic regression

Variable Co- Standard Wald df p-value OR 95.0% CI for OR
efficient error

Lower Upper
Residence (Urban vs. Rural) 0.328 0.163 4.061 1 0.044 1.388 0.6 1.264
Education level 14.508 3 0.002
No education vs. Higher -0.829 0.297 7.767 1 0.005 0.437 0.244 0.782
Primary vs. Higher -0.584 0.299 3.8 1 0.049 0.558 0.31 1.003
Secondary vs. Higher -0.153 0.302 0.256 1 0.613 0.858 0.474 1.553
Wealth index 23.474 2 0.001
Poor vs. Rich -0.995 0.213 21.903 1 0.001 0.37 0.244 0.561
Middle vs. Rich -0.491 0.218 5.079 1 0.024 0.612 0.399 0.938
Body Mass Index (BMI) 30.589 3 0.001
Under weight vs. Obese -1.73 0.344 25.274 1 0.001 0.177 0.09 0.348
Normal weight vs. Obese -1.112 0.275 16.307 1 0.001 0.329 0.192 0.564
Over weight vs. Obese -0.662 0.299 4.919 1 0.027 0.516 0.287 0.926
Has electricity (No vs. Yes) -0.667 0.191 12.261 1 0.001 0.513 0.353 0.745

N.B: B= Coefficients, S.E = Standard Error, OR = Odd ratio, ClI = Confidence interval
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searchers showed that 8.7 percent women who
had diabeteswere at risk of being mother of pre-
term or LBW babies. In addition, both the moth-
er and babies are at risk of deaths and disability
than normal individual . Similar resultswerefound
indifferent research in Bangladesh (9.8%), India
(9.1%) and China (9.4%) (Ahasan et a. 2011,
Khongbuh et al. 2005; Ramachandran et a. 2012).
Theresearchers also found that the urban wom-
en were more prone to develop diabetes than
rural women. The findings indicate that the ur-
ban lifestyle, stress, food consumption behav-
ior wasdifferent fromrural areasthat largely af-
fects urban people in Bangladesh. Similar find-
ings were also observed in different researches
conducted in Bangladesh, China, India, Nepal
and Pakistan. (Ahasan et al. 2011; Ramachan-
dran et al. 2012). Theresearchersalso analyzed
thedivisiona difference and found more diabet-
ic people in Dhaka division than their counter-
parts. Dhaka division is denser than any other
division of Bangladesh. Population density and
overcrowding augments psychological stress,
competition and confrontation which are also
the contributing factors of developing diabetes.
In this study, old age groups (40 years and
above) had more prevalence of diabetes than
young age group. To validate the results, they
reviewed several articles conducted in different
countriesincluding Bangladesh and found sim-
ilar resultsfor age (Annaet a. 2008; Rahman et
al. 2007). According to BMI, overweight and
obese women had higher rate of diabetes than
their counterpartsindicating that higher BMI is
risk factor for diabetes. Severa studiesalsoval-
idated the researchers’ findings (Rahman et al.
2007; Chaudhry et al. 2007). On the other hand,
some studies also argued that the association
between higher BM| and diabetesisnot consis-
tent (Uchennaet al. 2010; Hussain et al. 2006).
However, the researchers’ study revealed that
higher educated and middle to rich income
groups were more prone to develop diabetes
than their counterparts. It indicates that the ed-
ucated people have high income opportunity
with stressful workload instead of physical la-
bor. In the researchers' study, they found that
the peoplewho had eectricity facilitieswere more
prone to diabetes than non-electricity house-
holds. It may indicate the utilization of light at
night that affectslifestyle. Similarly, thereare sev-
eral causal and confounding factors which con-
tributeto devel op diabetesin both sex. But among

women, there are additional factors that are in-
creasing the risk of developing diabetes such as
hormonal influence particularly in pregnant peri-
od. Inaddition, oral hormonal contraceptive pills
areincreasing therisk of obesity among non-preg-
nant married women thus increasing the risk of
diabetes. Recently, Dendup et al. (2018) reported
that environment wasaone of therisk factorsfor
Developing Type 2 Diabetes Méllitus. Clearly,
moreresearchisrequired.

CONCLUSION

A total number of 1959 Bangladeshi non-preg-
nant married women were considered as a sam-
ple in this study for investigation of diabetes
mellitustype Il of Bangladeshi population. The
data were extracted from Bangladesh Demo-
graphic and Health Survey (BDHS 2011). Fre-
quency distribution provided that aremarkable
number of married women had diabetesmellitus
typell in Bangladesh. Chi-squaretest and bina-
ry logistic regression model demonstrated that
type of residence, BMI, household el ectric facil-
ities, education level and household wealth in-
dex were most important factorsfor women dia-
betesmellitustypell.

RECOMMENDATIONS

Thisstudy suggeststo policy makersfor de-
veloping programs following above mentioned
factors for successful health outcomes. The
study also suggests all married women to avoid
sedentary lifestyle, to avoid use of oral contra-
ceptivepills, maintain BMI, try tolivein astress-
free environment such as avoidance of smok-
ing, avoidance of extremejob |oad and seek reg-
ular physical check-up and advice from quali-
fied physician.
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