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Abstract

Background The global health concern regarding the low prevalence of diagnosed diabetes mellitus (DDM) is evi-
dent, but the prevalence of DDM is increasing. This is attributed to the frequent underestimation of undiagnosed
diabetes mellitus (UDM). Given the limited research on this matter in Bangladesh, there is a need to investigate sex
differences in both the prevalence and risk factors of DDM among Bangladeshi adults.

Methods This study utilizes the latest data from the Bangladesh Demographic and Health Survey (BDHS) conducted
between 2017 and 2018, involving 11,911 adult participants. The research focuses on exploring sex-specific differ-
ences in the prevalence of diagnosed diabetes mellitus (DDM) and undiagnosed diabetes mellitus (UDM). Multino-
mial logistic regression models are applied to examine the sex effect after adjusting socio-demographic, household,
and community-related factors associated with these conditions.

Results In the group of 5127 (43%) males, the prevalence of diagnosed diabetes mellitus (DDM) and undiagnosed
diabetes mellitus (UDM) stood at 344 (7%) and 94 (2%), respectively. Among 6784 (57%) females, these figures were
slightly lower at 424(6%) for DDM and 138 (2%) for UDM. In males aged 30-39, UDM exhibited significantly (RRR: 6.83,
95% Cl: 2.01-23.18), associations, in contrast to the nonsignificant association observed for DDM. Unemployed female
had a high risk of diagnosed (RRR: 1.28, 95% Cl: 1.02-1.6) and undiagnosed (RRR: 1.52, 95% Cl: 1.01-2.31) diabetes.
Age, hypertension, wealth, overweight status, and residing in Dhaka had significant relationship with DDM and UDM
for both males and females.

Conclusions This study reveals that diabetes prevalence in Bangladesh is influenced by various risk factors, with dis-
tinct impacts on men and women. Women living in Dhaka who are unemployed are at a significantly higher risk

of both diagnosed and undiagnosed diabetes compared to men. To effectively combat the rising diabetes rate, we
must implement targeted interventions that address these sex-specific disparities. These interventions should focus
on age, wealth, regional variations, and especially on unemployed women in Dhaka, considering their heightened
risk.
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Introduction

Diabetes mellitus (DM) is a complex and widespread
metabolic disorder with profound implications for public
health, as evidenced by its association with various com-
plications [1, 2]. Type 2 DM is an inflammatory condition
that can damage healthy cells and tissues. This leads to
a cascade of complications, including cardiovascular dis-
ease, neuropathy, retinopathy, and nephropathy, making
it a complex disease to manage [1]. Beyond the conven-
tional understanding, the impact of DM extends to ocu-
lar health, with associated risk factors for ocular surface
disorders among affected individuals [2].

The global burden of DM is particularly relevant to
Bangladesh, where the condition poses significant chal-
lenges to both productivity and the economy [3]. The
nation grapples with a rising prevalence of diabetes, with
a substantial proportion remaining undiagnosed [4—6].
Overweight and abdominal obesity have been identified
as determinants of undiagnosed DM and pre-diabetes
in the Bangladeshi population, further highlighting the
multifaceted nature of this health concern [5]. Socio-
economic disparities also play a role in the prevalence of
undiagnosed DM, emphasizing the importance of con-
sidering broader determinants of health [6]. Globally, the
prevalence of DM is escalating, with projections indicat-
ing a substantial increase over the next few decades [7].
Understanding the cost-effectiveness of interventions in
managing DM becomes imperative, especially given the
economic implications of this condition [8, 9].

Hypertension, often coexisting with DM, represents
a significant health challenge in Bangladesh [10]. Both
hypertension and diabetes share many common risk fac-
tors, including obesity, physical inactivity, unhealthy diet,
and family history. These shared factors can influence
the development of both conditions, making it impor-
tant to control for hypertension’s effects when examin-
ing the relationship between sex and diabetes. Moreover,
hypertension can act as a confounding factor in diabe-
tes research. This means that the observed association
between sex and diabetes might be partially or entirely
due to the influence of hypertension. By including hyper-
tension as a covariate in the analysis, researchers can
adjust for its effects and obtain a more accurate estimate
of the true association between sex and diabetes.

The phenomenon of multimorbidity, wherein individu-
als experience multiple chronic conditions simultane-
ously, underscores the need for a holistic approach to
healthcare [11]. Lifestyle factors, including physical activ-
ity, smoking, and alcohol consumption, intertwine with
the incidence of Type 2 DM, emphasizing the importance
of a comprehensive understanding of risk factors [12, 13].
Sleep length, a sometimes-disregarded facet of health,
has been associated with diabetic patients’ adherence
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to treatment in Bangladesh, illuminating the connec-
tions between a number of other health indicators [14].
A prospective longitudinal study further aims to unravel
the complexities of uncontrolled hypertension and its
adverse clinical events, contributing valuable insights
into the management of hypertensive patients [15].

The novelty of this research lies in its focused exami-
nation of sex-specific variations in DM prevalence and
associated risk factors within Bangladesh. While earlier
studies may have touched on these areas, this investiga-
tion offers a more detailed analysis using the latest data
from the Bangladesh Demographic and Health Survey
(BDHS). A key distinction is its emphasis on how diabe-
tes impacts men and women differently, moving beyond
general prevalence rates. Furthermore, unlike many stud-
ies that limit their scope to diagnosed cases, this research
incorporates both diagnosed and undiagnosed diabetes,
providing a more comprehensive view of the national
diabetes burden.

In addition, the study explores a wide range of socio-
demographic, household, and community-based risk fac-
tors, pinpointing critical areas for targeted interventions.
The Bangladesh-specific focus provides nuanced insights
into the unique characteristics and challenges of diabe-
tes management in the country. By addressing these ele-
ments, the research contributes valuable knowledge that
can guide the development of more effective prevention
and control strategies tailored to the Bangladeshi context.

Materials and methods

Study design and setting

We conducted a cross-sectional analysis using data from
the BDHS 2017-2018, which took place from October
2017 to March 2018. The BDHS is a nationally represent-
ative survey covering all non-institutional housing units
in Bangladesh. The survey employed a two-stage sam-
pling method, initially selecting primary sampling units
(PSUs) based on the 2011 Bangladesh census [10]. Fig-
ure 1 provides a flowchart detailing the process of select-
ing study participants. A total of 672 PSUs were chosen
in the first stage, with 192 from rural areas and 480 from
urban areas. In the second stage, 30 households were
selected from each PSU, resulting in a total of 11,911
adult participants after excluding individuals with miss-
ing blood pressure information and those under 18 years
old.

Outcome measure

The main focus of the study was to assess the preva-
lence of both diagnosed and undiagnosed diabetes mel-
litus, which was determined based on fasting plasma
glucose (FPG) levels. FPG levels were measured using the
HemoCue Glucose 201 +blood glucose analyzer system
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Fig. 1 The flow chart of selecting study participant for analysis

after an overnight fasting period [16]. According to the
WHO classification, participants with FPG >7.0 mmol/L
(126 mg/dl) were considered diabetic [17]. Diagnosed
diabetes included those with FPG<7.0 mmol/L taking
diabetic medication or having received a diabetes diag-
nosis from a healthcare professional. Undiagnosed dia-
betes included those with FPG>7.0 mmol/L not taking
diabetic medication or not being aware of their diabetes
status [18].

Independent variables

We included the individual, household, and community
levels. Participants’ age in years (<30, 30-39, 40-49,
50-59, 60-69,>70), sex (Male, Female), marital status
(Never married, Married, Widowed/Divorced/Sepa-
rated), education (No education, Primary, Secondary,
and Higher-secondary and above), body mass index
(BMI) (Underweight: BMI<18.5 kg/m2, Normal: BMI
18.5-24.99 kg/m2, Overweight: BMI 25-29.99 kg/m2,
and Obese: BMI>30 kg/m2).The presence of hyper-
tension was defined as a systolic blood pressure > 140
mmHg or a diastolic blood pressure > 90 mmHg, or cur-
rently on treatment with antihypertensive medication

e Age less than 18 years

e Missing Blood glucose
measurement

[19]. The socioeconomic status of each household was
measured by an asset index constructed using princi-
pal component analysis (PCA) from a household’s dif-
ferent assets (e.g., televisions, bicycles, drinking water
sources, sanitation facilities, and building materials)
[20]. The wealth index is often calculated using Princi-
pal Component Analysis (PCA), a statistical technique
that reduces the dimensionality of data while retaining
most of the variability [21]. The BDHS data had infor-
mation on household access to electricity, ownership
of a car, and type of sanitation, PCA assigned load-
ings to each of these indicators based on their con-
tribution to the variability in the dataset. The wealth
score for each household is computed by summing the
weighted contributions of these indicators. A higher
index score signifies greater affluence among house-
holds. The households were ranked based on their asset
scores, ranging from the lowest to the highest, and then
divided into five quintiles. The community-level factors
included administrative divisions (e.g., Barisal, Chit-
tagong, Dhaka, Khulna, Rajshahi, Rangpur, and Sylhet),
and place of residence (e.g., urban and rural) as con-
founding factors.



Suhel et al. BMC Endocrine Disorders (2024) 24:265

Data analysis

For the analysis, we employed the statistical software R
4.1.3. Each individual record in the BDHS was assigned a
survey weight, allowing for adjustments to the resulting
statistics to ensure broader representation of the popula-
tion. Categorical data were presented as counts and per-
centages, while continuous variables were summarized
using mean and standard deviation. Baseline character-
istics were categorized according to normal, diagnosed,
and undiagnosed DM, as well as by subgroups. To iden-
tify the associated factors, a multivariable multinomial
regression model was employed, adjusting for covariates
using logistic RR package in R. Due to the importance
of each variable as a covariate, all were included in the
regression model simultaneously. Our outcome variable
being predicted is nominal and has more than two cat-
egories that do not have a given rank or order. We used
multinomial logistic regression model because three out-
come categories: normal, diagnosed, and undiagnosed
diabetes, with the normal category serving as the refer-
ence for comparison with the other two. The model’s
multinomial regression coefficient was exponentiated
and presented as relative risk ratios (RRR) along with 95%
confidence intervals (CI). Relative risk ratio (RRR) for
sex denotes the ratio of the probability of an outcome in
the male group to that in the female group [22]. A post-
estimation test, variance inflation factor (VIF), was con-
ducted to assess multicollinearity. In this study, statistical
significance was set at a p-value <0.05.

Results

The study enrolled a total of 11,911 participants, with
(5127) 43% being male and (6784) 57% female. The soci-
odemographic and health characteristics were compre-
hensively analyzed to uncover patterns and associations
relevant to the prevalence of diabetes mellitus (DM)
within the study cohort.

Characteristics of the study participants

Table 1 provides the characteristics of the study par-
ticipants with gender variations. Notably, participants
aged 60—69 and 70 and above had a higher representa-
tion among males, with proportions of 53% and 56%,
where 2522 (65%) females belonged to the <30 age group,
respectively. The distribution of education levels showed
interesting patterns, the percentage of females with no
education was notably higher at 61% compared to males
at 39%.A higher60% (4391)percent of males were cur-
rently working than females (40%).The middle wealth
category had 44% male representation, while the rich-
est category had a higher representation among females
(57%).The portion of hypertension was higher among
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Table 1 Characteristics of the study participants
Participants, n% Male (n=5143,43%) Female Total
(n=6784,
57%)
Mean age 38 141 39
Age in years
<30 1388 (35%) 2522 (65%) 3910 (33%)
30-39 1211 (43%) 1632 (57%) 2843 (24%)
40-49 907 (44%) 1135 (56%) 2042 (17%)
50-59 659 (49%) 677 (51%) 1336 (11%)
60-69 569 (53%) 508 (47%) 1077 (9%)
>70 393 (56%) 310 (44%) 703 (6%)
Education
No education 1144 (39%) 1822 (61%) 2966 (25%)
Primary 1595 (44%) 2033 (56%) 3628 (30%)
Secondary 1394 (40%) 2056 (60%) 3450 (29%)
College or higher 994 (53%) 873 (47%) 1867 (16%)
Currently working
Yes 4391 (60%) 2884 (40%) 4636 (39%)
No 736 (16%) 3900 (84%) 7275 (61%)
Marital status
Married 862 (70%) 373 (30%) 1235 (10%)
Never married 4149 (43%) 5401 (57%) 9550 (80%)
Widowed/divorced 116 (10%) 1010 (90%) 1126 (9%)
Wealth Status
Middle 1027 (44%) 1332 (56%)  2359(20%)
Poorer 979 (43%) 1287 (57%) 2266 (19%)
Poorest 979 (42%) 1357 (58%)  2336(20%)
Richer 1020 (44%) 1302 (56%) 2322 (19%)
Richest 1122 (43%) 1506 (57%)  2628(22%)
Hypertension
No 3941 (43%) 5179 (57%) 9120 (77%)
Yes 1186 (42%) 1605 (58%) 2791 (23%)
BMI
Normal 3238 (46%) 3742 (54%)  6980(59%)
Underweight 996 (49%) 1036 (51%) 2032 (17%)
Overweight 799 (33%) 1602 (67%) 2401 (20%)
Obese 94 (19%) 404 (81%) 498 (4%)
Residence
Urban 3241 (42%) 4408 (58%) 7649 (64%)
Rural 1886 (44%) 2376 (56%) 4262 (36%)
Division
Sylhet 619 (44%) 794 (56%) 1413 (12%)
Barisal 525 (42%) 724 (58%) 1249 (10%)
Chittagong 640 (40%) 971 (60%) 1611 (14%)
Dhaka 648 (43%) 853 (57%) 1501 (13%)
Khulna 735 (44%) 919 (56%) 1654 (14%)
Mymensingh 582 (43%) 762 (57%) 1344 (11%)
Rajshahi 690 (44%) 890 (56%) 1580 (13%)
Rangpur 688 (44%) 871 (56%) 1559 (13%)
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females (58%), and a larger percentage of females fell into
the overweight BMI category (67%).Urban areas had a
higher representation of females (58%), while rural areas
had a higher representation of males (44%). Regional dif-
ferences were also observed, with varying prevalence in
different residential regions.

Prevalence of DDM and UDM

Table 2 presents a detailed analysis of the prevalence
of diagnosed and undiagnosed diabetes mellitus (DM)
across both male and female participants in the study.
The findings offer valuable insights into the distribution
of DM within different demographic segments. The over-
all prevalence of diagnosed DM among male participants
was 7%, with 2% being undiagnosed. In contrast, female
participants exhibited a 6% prevalence of diagnosed DM
and a 2% prevalence of undiagnosed DM.

Among the two age group participants 50-59 and
60—69, both males and females showed higher rates of
diagnosed and undiagnosed DM, from 10-11% and 2-3%
for males, and 9-11% and 2-4% for females, respec-
tively. In the <30 age group, males had a 4% prevalence
of diagnosed DM, whereas females had a 3% prevalence.
The>70 age group exhibited a higher prevalence of
diagnosed DM in both genders, with 7% for males and
females. College or higher educated female had lower
prevalence rates of diagnosed (4%) and undiagnosed (3%)
DM compared to males. Females who had no job, they
had a higher (7%) prevalence of diagnosed and undiag-
nosed (3%) DM. The unmarried participants, both male
and female, exhibited a higher prevalence of diagnosed
DM (7% and 6%, respectively). The richest wealth cate-
gory showed the highest prevalence of undiagnosed DM
(5%) among both genders and diagnosed DM in both
males (11%) and females (9%). Participants with hyper-
tension had higher rates of both diagnosed and undiag-
nosed DM, particularly in females (11% diagnosed, 3%
undiagnosed).

Overweight and obese participants, regardless of gen-
der, showed higher prevalence rates of diagnosed and
undiagnosed DM. Rural participants, especially females,
exhibited higher prevalence rates of diagnosed and undi-
agnosed DM. Regional variations were observed, with
different regions showing distinct patterns in DM preva-
lence. The table indicates a higher diagnosis rate of dia-
betes among males compared to females in all divisions.
Additionally, individuals residing in the Dhaka division
exhibit elevated levels of both diagnosed and undiag-
nosed diabetes.

Associated factors of DDM and UDM in male
Table 3 provides findings of associated factors of the diag-
nosed and undiagnosed DM among male participants.
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The multinomial regression analysis reveals the Relative
Risk Ratios (RRR) and 95% Confidence Intervals (CI) for
various variables compared to the reference categories.
The analysis indicates a clear association between age
and the risk of both diagnosed and undiagnosed DM in
males. Individuals in older age brackets exhibited nota-
bly elevated rates of both diagnosed and undiagnosed
diabetes compared to those aged <30 years. The risk of
undiagnosed DM in males aged 30-39 was 6.83 times
higher (RRR=6.83, 95% CI=2.01-23.18) compared to
those under 30 years old. The risk escalates significantly
in older males reaching 2.77 for diagnosed (RRR=2.77,
95% CI=1.88-4.07) and 10.02 for undiagnosed DM in
the 60—69 age group, but males aged 70 and above face
the highest risk of undiagnosed DM (RRR=21.58, 95%
CI=6.08-76.54). Wealth status has a vital role in having
been diagnosed with among males. To illustrate, males
in the richest category have a substantially higher risk of
both diagnosed (RRR: 2.37, 95% CI: 1.64—3.4) and undi-
agnosed DM (RRR: 3.29, 95% CI: 1.66—6.54) compared
to those in the middle wealth status. Hypertension was
associated with a risk of diagnosed DM (RRR: 1.44, 95%
CI: 1.12-1.85) compared to patients without hyperten-
sion. MI had a greater likelihood of having both diag-
nosed and undiagnosed DM. Underweight males have
a 36% less risk of diagnosed DM (RRR: 0.64, 95% CI:
0.44-0.91). Overweight persons had 2.01 times (RRR:
1.25, 95% CI: 3.22) higher risk for undiagnosed. Regional
variations are observed in the risk of DM among males.
Males’ habitat in Dhaka have an increased risk of undi-
agnosed DM (RRR: 2.21, 95% CI: 1.04—4.71) compared to
Sylhet.

Associated factors for DDM and UDM in female

Table 4 highlights that the working status of females
had a significant role to diagnosed and undiagnosed
DM. Unemployed females had 28% more chances for
diagnosed (RRR: 1.28, 95% CI: 1.02-1.6) and 52% undi-
agnosed (RRR: 1.52, 95% CI: 1.01-2.31) more likely to
have been DM. Females in the older age group exhibit an
increased risk of DM than those who are less than 30. For
example, for those females aged 30-39, their likelihood
of having diagnosed (RRR: 2.11, 95% CI: 1.55-2.87) and
undiagnosed DM (RRR: 2.49, 95% CI: 1.42-4.36) were
2.11 times and 2.49 times greater compared to less than
30 years. Wealth status is an important determinant.
For instance, females in the richest category have a sig-
nificantly higher risk of both diagnosed (RRR: 1.42, 95%
CIL: 1.05-1.93) and undiagnosed DM (RRR: 2.63, 95%
CI: 1.53-4.53) compared to the middle wealth status.
Hypertension is identified as a significant risk factor for
both diagnosed (RRR: 1.69, 95% CI: 1.35-2.11) and undi-
agnosed DM (RRR: 1.4, 95% CI: 0.96-2.04) in females.
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Table 2 Prevalence of diagnosed and undiagnosed diabetes mellitus (DM) among male and female participants
Male Female
Normal Diagnosed Undiagnosed Normal Diagnosed Undiagnosed
Participants, n% 4689 (91%) 344 (7%) 94 (2%) 6222 (92%) 424 6%) 138 (2%)
Age in years
<30 1326 (96%) 59 (4%) 3(0.2%) 2425 (96%) 77 (3%) 20 (1%)
30-39 1127 (93%) 63 (5%) 21 (2%) 1485 (91%) 109 (7%) 38 (2%)
40-49 818 (90%) 66 (7%) 23 (3%) 1007 (89%) 94 (8%) 34 (3%)
50-59 576 (87%) 63 (10%) 20 (3%) 576 (85%) 76 (11%) 25 (4%)
60-69 494 (87%) 64 (11%) 11 (2%) 451 (89%) 45 (9%) 12 (2%)
>70 348 (89%) 29 (7%) 16 (4%) 278 (90%) 23 (7%) 9 (3%)
Education
Primary 1066 (93%) 104 (7%) 27 (2%) 1857 (91%) 132 (6%) 44 (2%)
No education 1464 (92%) 65 (6%) 13 (1%) 1665 (91%) 130 (7%) 27 (1%)
Secondary 1256 (90%) 107 (8%) 31 2%) 1887 (92%) 127 (6%) 42 (2%)
College or higher 903 (91%) 68 (7%) 23 (2%) 813 (93%) 35 (4%) 25 (3%)
Currently working
Yes 4025 (92%) 291 (7%) 75 (2%) 2703 (94%) 145 (5%) 36 (1%)
No 664 (90%) 53 (7%) 19 (3%) 3519 (90%) 279 (7%) 102 (3%)
Marital status
Married 823 (95%) 34 (4%) 5(1%) 359 (96%) 12 (3%) 2 (1%)
Never married 3761 (91%) 301 (7%) 87 (2%) 4955 (92%) 337 (6%) 109 (2%)
Widowed/divorced 105 (91%) 9 (8%) 2 (2%) 908 (90%) 75 (7%) 27 (3%)
Wealth Status
Poorest 963 (94%) 52 (5%) 12 (1%) 1235 (93%) 79 (6%) 18 (1%)
Poorer 922 (94%) 49 (5%) 8 (1%) 1227 (95%) 52 (4%) 8 (1%)
Middle 938 (96%) 38 (4%) 3(0.3%) 1284 (95%) 64 (5%) 9 (1%)
Richer 925 (91%) 78 (8%) 17 (2%) 1182 (91%) 91 (7%) 29 (2%)
Richest 941 (84%) 127 (11%) 54 (5%) 1294 (86%) 138 (9%) 74 (5%)
Hypertension
No 3666 (93%) 222 (6%) 53 (1%) 4842 (93%) 255 (5%) 82 (2%)
Yes 1023 (86%) 122 (10%) 41 (3%) 1380 (86%) 169 (11%) 56 (3%)
BMI
Normal 2973 (92%) 218 (7%) 47 (1%) 3499 (94%) 196 (5%) 47 (1%)
Underweight 951 (95%) 39 (4%) 6 (1%) 986 (95%) 47 (5%) 3(0.3%)
Overweight 688 (86%) 75 (9%) 36 (5%) 1396 (87%) 146 (9%) 60 (4%)
Obese 77 (82%) 12 (13%) 5(5%) 341 (84%) 35 (9%) 28 (7%)
Residence
Urban 2988 (92%) 206 (6%) 47 (1%) 4105 (93%) 245 (6%) 58 (1%)
Rural 1701 (90%) 138 (7%) 47 (2%) 2117 (89%) 179 (8%) 80 3%)
Division
Sylhet 567 (92%) 42 (7%) 10 (2%) 731 (92%) 52 (7%) 11 (1%)
Barisal 480 (91%) 40 (8%) 5(1%) 662 (91%) 49 (7%) 13 (2%)
Chittagong 577 (90%) 50 (8%) 13 (2%) 876 (90%) 65 (7%) 30 (3%)
Dhaka 557 (86%) 62 (10%) 29 (4%) 744 (87%) 80 (9%) 29 (3%)
Khulna 675 (92%) 45 (6%) 15 (2%) 852 (93%) 48 (5%) 19 (2%)
Mymensingh 548 (94%) 29 (5%) 5(1%) 704 (92%) 49 (6%) 9 (1%)
Rajshahi 633 (92%) 45 (7%) 12 (2%) 829 (93%) 46 (5%) 15 (2%)
Rangpur 652 (95%) 31 (5%) 5(1%) 824 (95%) 35 (4%) 12 (1%)
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Table 3 Associated factors of Diagnosed and Undiagnosed DM in Males: Multinomial Regression Analysis

Variables Male

Diagnosed Diabetes mellitus vs. normal

Undiagnosed Diabetes mellitus vs. normal

RRR 95%(Cl RRR 95%Cl

Age in years (ref: <30)

30-39 1.17 0.81 17 6.83 2.01 23.18

40-49 1.73 1.19 25 I 3.25 37.18

50-59 219 1.5 3.2 12.74 3.71 43.74

60-69 277 1.88 4.07 10.02 2.73 36.73

>70 1.77 1.1 2.87 21.58 6.08 76.54
Wealth Status (ref: Middle)

Poorest 0.97 0.65 145 0.75 03 1.86

Poorer 0.79 0.51 1.22 03 0.08 1.1

Richer 153 1.05 2.21 13 0.61 2.78

Richest 237 1.64 34 329 1.66 6.54
Hypertension (ref: No)

Yes 144 1.12 1.85 145 093 2.26
BMI (ref: Normal)

Underweight 0.64 0.44 0.91 0.54 022 1.29

Overweight 1.11 0.83 149 2.01 1.25 3.22

Obese 1.28 0.67 245 1.79 0.66 4.85
Residence (ref: Rural)

Urban 0.78 0.6 1 0.82 0.52 131
Division (ref: Sylhet)

Barisal 117 0.74 1.86 0.61 0.2 1.85

Chittagong 1.03 0.67 1.59 0.95 04 221

Dhaka 1.36 0.89 207 2.21 1.04 4.71

Khulna 0.79 05 1.23 0.9 039 2.07

Mymensingh 0.81 049 133 0.62 0.21 1.85

Rajshahi 0.99 063 1.54 1.13 047 269

Rangpur 0.68 042 1.1 047 0.16 142

*bold faces are statistically significant with a p-value<0.05

Compared to individuals with normal body mass index,
participants categorized as overweight had a greater like-
lihood of having both diagnosed and undiagnosed diabe-
tes. Overweight persons had more likely 47% diagnosed
(RRR: 1.47, 95% CIL: 1.16-1.86) and 113% undiagnosed
(RRR: 2.13, 95% CI: 1.42-3.21) diabetes. Females who
lived in Dhaka have 1.48 times and 2.08 times more risk
of both diagnosed (RRR: 1.48, 95% CI: 1.02-2.16) and
undiagnosed DM (RRR: 2.08, 95% CI: 1.01-4.26) com-
pared to those in Sylhet.

Discussion

This is the first report describing sex-based differences in
diabetes prevalence and its determinants in Bangladesh.
The findings reveal notable insights into the prevalence of
diagnosed and undiagnosed diabetes, as well as its asso-
ciated risk factors among different demographic groups.
There were discernible sex-based differences in diabetes

prevalence, with men exhibiting a higher prevalence of
diagnosed diabetes (7%) compared to women (6%). In
comparison, the prevalence of undiagnosed diabetes (2%)
was similar in males and females.

The diabetes mellitus prevalence was quite simi-
lar to the prevalence in other countries like Ethiopia
(6.5%) [23], and Canada (7.5%) [24]. Studies from Nepal
(42.85%) [25], China (15.8%) [26], South Africa (15.28%)
[27], Iran (14.4%) [28], Pakistan (13.7%) [29], Iraq (8.7%)
[30], US (9.7%) [31] showed a high prevalence of diabetes
mellitus, and France (4.0%) [32] showed a low prevalence.
Additionally, the prevalence of undetected diabetes mel-
litus in Australia (1%) [33] was lower than the prevalence
in our country, where our study was comparable to those
of research conducted in Ethiopia (2.3%) [34]. Further-
more, studies found a higher prevalence of undiagnosed
diabetes Mellitus in Iran (4.8%) [28], Thailand (8.11%)
[35], and Iraq (11%) [30]. Employment status did not
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Table 4 Associate factors of Diagnosed and Undiagnosed DM among Females: Multinomial Regression Analysis

Variables Female

Diagnosed Diabetes mellitus vs. normal

Undiagnosed Diabetes mellitus vs. normal

RRR 95%Cl RRR 95%Cl

Age in years (ref: <30)

30-39 211 1.55 2.87 249 1.42 4.36

40-49 262 1.9 3.63 346 1.93 6.2

50-59 3.72 2.64 5.26 5 2.68 9.31

60-69 267 1.79 4 296 1.39 6.34

>70 1.98 1.19 3.29 361 1.55 84
Currently working (ref: No)

Yes 1.28 1.02 1.6 1.52 1.01 2.31
Wealth Status (ref: Middle)

Poorest 0.72 0.5 1.03 0.55 0.24 1.28

Poorer 0.87 0.62 124 0.69 0.31 1.57

Richer 1.15 0.84 1.58 152 0.84 2.78

Richest 142 1.05 1.93 263 1.53 4.53
Hypertension (ref: No)

Yes 1.69 1.35 2.11 14 0.96 2.04
BMI (ref: Normal)

Underweight 0.9 0.64 1.26 0.28 0.08 0.9

Overweight 147 1.16 1.86 213 1.42 3.21

Obese 1.22 0.82 1.82 297 1.76 5.01
Division (ref: Sylhet)

Barisal 1.04 0.69 1.58 1.38 0.6 3.16

Chittagong 0.97 0.66 143 1.78 0.87 3.63

Dhaka 148 1.02 2.16 2.08 1.01 4.26

Khulna 0.72 0.48 1.09 1.21 0.56 26

Mymensingh .11 0.73 1.68 112 045 277

Rajshahi 0.79 0.52 1.2 1.28 0.57 2.85

Rangpur 0.65 041 1.02 1.23 053 2.88

*Bold faces are statistically significant with a p-value<0.05

influence diabetes risk among males, whereas females
who were not employed had a higher likelihood of devel-
oping both diagnosed and undiagnosed diabetes. The
nature of one’s occupation can impact the likelihood of
developing diabetes, influenced by factors like behavior,
metabolic regulation, earnings, and physical activity. Two
studies, attributed to indicated that a significant propor-
tion of Saudi women exhibited high levels of inactivity,
falling short of international recommendations for mini-
mal physical activity [36]. Additionally, another study
found that female nurses working fewer than 20 h per
week had a reduced risk of diabetes compared to those
working 21 to 40 h per week, while those working over-
time (41 h or more per week) faced an increased risk [37].

In our study, we found prevalence of diabetes and
undiagnosed diabetes increased with extended age for
both males and females’ group. This suggests that as
life expectancy rises in Bangladesh (presently standing

at 72.3 years), the growing elderly population will lead
to a greater prevalence and burden of diabetes [38].
Our research did not uncover a notable correlation
between diabetes and place of residence; however, we
did observe a greater incidence of diabetes in rural
areas. This observation aligns with the understand-
ing that rural areas often have insufficiently trained
personnel and limited healthcare resources [39]. Our
study revealed that affluent individuals, both men and
women, faced a notable risk of both diagnosed and
undiagnosed diabetes. Numerous studies conducted in
Bangladesh and other nations have similarly demon-
strated a significant association between wealth status
and the prevalence of diagnosed and undiagnosed dia-
betes mellitus [38, 39]. We noted a considerably greater
occurrence of diabetes in the top wealth quintile com-
pared to the lowest. This could be attributed to indi-
viduals in the highest wealth quintile within developing
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economies using their disposable income to acquire
Western, high-calorie foods and opting out of physi-
cally strenuous activities as indicators of social status
[40]. The hypertensive females had more chance of
developing diagnosed and undiagnosed diabetes com-
pared to males. The proportion of diabetes observed
among participants was 4.1 times as high as the pro-
portion of diabetes found in the general US adult popu-
lation [41].

Being underweight serves as a protective factor against
diagnosed DM in males, while it offers protection against
both diagnosed and undiagnosed DM in females.

Our findings have important policy implications, sug-
gesting that early detection and screening are essential for
reducing the prevalence of undiagnosed diabetes among
females in Bangladesh. Second, the prevention of unde-
tected diabetes in Bangladesh depends critically empha-
sis on how we can motivate females for jobs because
additional research discovered a lower prevalence of dia-
betes mellitus as occupational activity increased among
both genders [25]. With a strong correlation between age
and undetected diabetes because research has shown that
advancing age is associated with reduced daily physical
activity, as older individuals tend to engage in insufficient
physical activity, spend more time inactive, and have
lower overall levels of physical activity [42]. One potential
reason for the elevated prevalence of both diagnosed and
undiagnosed diabetes could intensify its efforts to enact
measures for diabetes prevention. This might necessitate
healthcare system reforms that prioritize the preven-
tion of non-communicable diseases. Another implica-
tion drawn from our analysis is that diabetes prevention
efforts should concentrate on decreasing obesity and
hypertension, while also improving employment oppor-
tunities, especially for women.

Limitations

A key limitation of using Bangladesh Demographic and
Health Survey (BDHS) data for assessing sex disparities
in the prevalence of diagnosed and undiagnosed diabe-
tes mellitus is the reliance on cross-sectional data. This
design limits the ability to establish causal relationships
between risk factors and diabetes outcomes. Addition-
ally, self-reported data on diagnosed diabetes may intro-
duce recall bias, while undiagnosed cases are identified
only through blood glucose measurements at a single
point in time, which may not capture fluctuating glucose
levels or account for seasonal variations. Furthermore,
BDHS data may not include detailed clinical information,
such as family history or lifestyle factors (e.g., diet and
physical activity), which are important for a comprehen-
sive assessment of diabetes risk.
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Conclusion

This study offers nuanced insights into sex-specific dis-
parities in diabetes prevalence, highlighting the influ-
ence of sociodemographic and health factors. Women
in Dhaka and those unemployed are at higher risk of
both diagnosed and undiagnosed diabetes compared
to men. The findings emphasize the need for targeted
interventions that address common risk factors—such
as age, wealth, and regional differences—while focusing
particularly on unemployed women in Dhaka. Diabetes
prevalence, both diagnosed and undiagnosed, increases
with age and is higher among individuals with hyper-
tension, those who are overweight, and elderly resi-
dents in Dhaka. Policymakers must prioritize these key
factors for both sexes to curb the growing diabetes bur-
den in Bangladesh.
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