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Abstract 
 

Type 2 diabetes mellitus (T2DM) disproportionately affects women, with comorbidities exacerbating complications. 

Understanding their prevalence and patterns is crucial for effective management, especially in resource-constrained 

settings like Bangladesh, where gender-specific data remain scarce. A cross-sectional, observational study was 

conducted in the Department of Endocrinology, Mymensingh Medical College Hospital, Mymensingh, Bangladesh, 

between July 2021 and June 2022, to assess the prevalence and patterns of comorbidities among female type 2 

diabetes mellitus patients, focusing on their association with demographic and clinical factors. A total of 110 females 

diagnosed with T2DM for ≤5 years, using oral anti-diabetic drugs (OADs) were included. Hospitalized patients, insulin 

users, and type 1 diabetes patients were excluded. Data was collected via patient interviews and prescription reviews. 

The mean age of the patients was 51.2±8.9 years. A high prevalence of comorbidities was observed: hypertension 

(64.5%), dyslipidemia (52.7%), obesity (17.3%), and hypothyroidism (13.6%). Patients ≥50 years had significantly higher 

hypertension (72.0% vs. 45.2%, p=0.002) and dyslipidemia rates (58.7% vs. 38.1%, p=0.013). Medication adherence 

was suboptimal in 42.7%, primarily due to cost (44.7%). Age ≥50 years (OR=2.0), rural residence (OR=1.6), and low 

education (OR=2.2), all of those factors significantly predicted comorbidities (p<0.05). Metformin use was universal, with 

frequent prescriptions for anti-hypertensive agents (64.5%) and statins (52.7%). Female patients with type 2 DM face a 

high burden of comorbidities, driven by age, rural residence, and low education levels. Improved access to affordable 

medications, integrated mental health care, and targeted education programs are essential to reduce disparities in 

diabetes management. 
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Introduction 
 

Type 2 diabetes mellitus (T2DM) is a global epidemic, 

affecting approximately 463 million adults worldwide, 

with projections rising to 700 million by 2045.
1
 

Women with T2DM face unique challenges, including 

higher risks of cardiovascular complications and 

poorer glycemic control compared to men.
2,3

 This 

disparity is attributed to biological factors (e.g., 

hormonal fluctuations) and socio-cultural 

determinants (e.g., limited healthcare access) 

prevalent in low-resource settings like Bangladesh.
4,5

 

Comorbidities such as hypertension and dyslipidemia 

frequently coexist with T2DM, accelerating micro- and 

macrovascular complications.
6,7

 In South Asia, these 

comorbidities are notably high due to genetic 

predisposition, sedentary lifestyles, and diets rich in 

refined carbohydrates.
8-10

 However, lack of gender-

specific comorbidity profiles in Bangladesh hinders 

targeted interventions, despite evidence that women 

are less likely to achieve treatment goals.
11,12

 The  
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burden of polypharmacy further complicates 

management. Type 2 DM in female patients often 

require multiple medications for comorbidities, 

increasing the risk of adverse drug reactions and non-

adherence.
13,14

 A meta-analysis revealed that 

polypharmacy (≥5 drugs) is 1.5 times more common 

in women with type 2 DM than men, exacerbating 

treatment costs and hospitalizations.
15

 In Bangladesh, 

where out-of-pocket healthcare expenditures are 

high, this poses a significant economic strain.
16

 

Existing studies on T2DM comorbidities in 

Bangladesh primarily focus on urban populations or 

combine data across genders.
17,18

 However, rural 

women, who constitute 70% of Bangladesh’s female 

population, face additional barriers like limited 

diabetes education and delayed diagnosis.
19,20

 A 

study done in Mymensingh district of Bangladesh 

reported that only 32% of rural women with type 2 DM 

received regular screenings for hypertension or 

dyslipidemia.
21

 These gaps underscore the need for 

localized, gender-stratified research to inform policy 

and clinical practice.   

 

Methods 

 

This cross-sectional, observational study was 

conducted in the department of Endocrinology, 

Mymensingh Medical College Hospital, Mymensingh, 

Bangladesh, from July 2021 to June 2022. We 

enrolled 110 female type 2 DM patients aged 30-70 

years diagnosed within the past 5 years and using 

oral anti-diabetic medications. Exclusion criteria 

included: type 1 diabetes, insulin use, hospitalization, 

or refusal to participate. Data collection involved 

structured interviews, medical record reviews, and 

prescription analysis. We recorded demographic 

information (age, education, socioeconomic status), 

clinical parameters (BMI, blood pressure, HbA1c), 

and documented comorbidities (hypertension,  
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dyslipidemia) through patient history and medication 

review. Polypharmacy was defined as the concurrent 

use of ≥5 medications.  
 

Statistical analysis was conducted using Statistical 

Package for Social Sciences (SPSS) version 22.0 for 

Windows. Continuous variables were presented as 

mean±SD, and categorical variables as frequency 

and percentage. We employed Chi-square tests for 

association analysis and logistic regression to identify 

comorbidity predictors, considering p-value <0.05 

statistically significant.  

 

Ethical clearance was obtained from the Institutional 

Review Board of Mymensingh Medical College 

Hospital, Mymensingh, Bangladesh. Written informed 

consent was obtained from all participants prior to 

enrollment. Data confidentiality was maintained 

through anonymized coding and secure storage.  

 

Results 

 

The study included 110 female T2DM patients with a 

mean age of 51.2 ± 8.9 years. The majority (68.2%) 

were aged 50 years or older, and most participants 

(61.8%) resided in rural areas. Educational 

attainment showed 40.9% had primary education, 

followed by secondary (37.3%) and no formal 

education (21.8%) (Table-I).  

Table-I: Sociodemographic characteristics of 

participants (n=110) 
 

Characteristic 
Frequency 

(Percentage) 

Age (Mean ± SD) 51.2 ± 8.9 

Age 30-49 years 35 (31.8) 

Age ≥50 years 75 (68.2) 

Rural residence 68 (61.8) 

Urban residence 42 (38.2) 

- No formal education 24 (21.8) 

- Primary education 45 (40.9) 

- Secondary education 41 (37.3) 
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Hypertension was the most prevalent comorbidity 

(64.5%, 95% CI 55.1–73.2), followed by dyslipidemia 

(52.7%, 95% CI 43.3–61.9). Obesity was present in 

17.3% and hypothyroidism was found in 13.6% of 

participants (Table-II). Age-stratified analysis 

revealed significantly higher rates of hypertension 

(72.0% vs. 45.2%, p=0.002) and dyslipidemia (58.7% 

vs. 38.1%, p=0.013) in patients aged ≥50 years 

compared to younger participants, with no significant 

difference in obesity (18.7% vs. 14.3%, p=0.572) 

(Table-III).  

  

Table-II: Prevalence of comorbidities among study 

participants (n=110) 
 

Comorbidity 
Frequency 

(Percentage) 
95% CI 

Hypertension 71 (64.5) 55.1–73.2 

Dyslipidemia 58 (52.7) 43.3–61.9 

Obesity 19 (17.3) 10.9–25.8 

Hypothyroidism 15 (13.6) 8.0-21.4 

 
 

Table-III: Age-stratified prevalence of comorbidities 
 

 Comorbidity 

Age ≥50 

(n=75) 

Frequency 

(Percentage) 

Age <50  

(n=35) 

Frequency 

(Percentage) 

p-value 

Hypertension 54 (72.0) 17 (45.2) 0.002
S
 

Dyslipidemia 44 (58.7) 14 (38.1) 0.013
S
 

Obesity 14 (18.7) 5 (14.3) 0.572
NS

 

Hypothyroidism 12 (16.0) 3 (8.6) 0.306
NS

 

Chi-square was used to reach p-value; S=significant. 

NS=not significant 

 

 

Fig. 1: Medication use among participants (n=110) 
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All participants used metformin, while 

antihypertensives (64.5%) and statins (52.7%) were 

the most common additional medications. 

Antidepressants were used by 24.5% of participants 

(Fig. 1). Logistic regression identified age ≥50 years 

(OR=2.0, 95% CI 1.2–3.3, p=0.004), rural residence 

(OR=1.6, 95% CI 1.0–2.6, p=0.048), and low 

education level (OR=2.2, 95% CI 1.3–3.7, p=0.002) 

as significant predictors of comorbidities (Table-IV). 

Medication adherence was optimal (≥80%) in 57.3% 

of participants, while 42.7% reported suboptimal 

adherence (Fig. 2). Reasons for suboptimal 

adherence were: cost (44.7%), side-effects (29.8%) 

and forgetfulness (25.5%) (Table-V). 

 

Table-IV: Predictors of comorbidities (logistic 

regression) 
 

Variables OR 95% CI p-value 

Age ≥50 years 2 1.2–3.3 0.004 

Rural residence 1.6 1.0–2.6 0.048 

Low education 2.2 1.3–3.7 0.002 

 

 

Fig. 2: Medication adherence patterns (n=110) 

 

Table-V: Reasons for suboptimal adherence (n=47) 

 

Reason Frequency  Percentage 

Cost 21 44.7 

Side-effects 14 29.8 

Forgetfulness 12 25.5 
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Discussion 

 

The present study evaluated the association of 

comorbidities in female patients with type 2 diabetes 

mellitus (T2DM), revealing a high burden of 

hypertension, dyslipidemia, and obesity among the 

participants. Our findings align with previous research 

indicating that women with T2DM are 

disproportionately affected by metabolic and 

psychological comorbidities.
22,23

 The prevalence of 

hypertension (64.5%) and dyslipidemia (52.7%) in our 

cohort was consistent with global reports, where 

cardiovascular risk factors are frequently observed in 

diabetic women due to hormonal and metabolic 

influences.
24,25

 The high prevalence of these 

conditions underscores the need for aggressive 

cardiovascular risk management in this population, 

particularly given the well-documented gender 

disparities in cardiovascular outcomes among 

diabetic patients.
26 

Age emerged as a significant 

predictor of comorbidities, with patients aged ≥50 

years exhibiting higher rates of hypertension (72.0%) 

and dyslipidemia (58.7%) compared to younger 

individuals. This finding supports existing literature 

suggesting that postmenopausal women with type 2 

DM face an elevated risk of cardiovascular 

complications due to declining estrogen levels, which 

exacerbate insulin resistance and endothelial 

dysfunction.
27,28 

The lack of a significant age-related 

difference in obesity prevalence may reflect the 

complex interplay between aging, hormonal changes, 

and metabolic factors in diabetic populations.
29

 

Interestingly, our results contrast with some studies 

showing increasing obesity prevalence with age, 

suggesting potential regional or ethnic variations in 

body composition changes among diabetic women.
30 

The association between rural residence and 

increased comorbidity risk highlights significant 

healthcare disparities. Rural populations often face  
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challenges in accessing specialized diabetes care 

and education programs, which may contribute to 

poorer metabolic control and higher complication 

rates.
31,32 

These findings emphasize the urgent need 

for targeted interventions in rural areas, including 

mobile health clinics and community-based diabetes 

education programs. The strong association between 

low education levels and comorbidity risk (OR=2.2) 

further supports the crucial role of health literacy in 

diabetes management.
33

  Previous studies have 

demonstrated that patients with lower education 

levels often have poorer understanding of disease 

management principles and reduced access to 

preventive care services.
34

 Medication adherence 

patterns in our study revealed gaps in treatment 

continuity, with 42.7% of participants reporting 

suboptimal adherence. The primary reported barriers 

were: cost (44.7%), side-effects (29.8%), and 

forgetfulness (25.5%), which mirror the findings from 

other low- and middle-income settings.
35,36 

The high 

proportion of cost-related non-adherence is 

particularly troubling, suggesting that current 

healthcare financing mechanisms may be inadequate 

for this vulnerable population. This finding calls for 

policy interventions to improve medication 

affordability, possibly through expanded insurance 

coverage or subsidized medication programs.
37 

The 

relatively high rate of side effect-related 

discontinuation also suggests a need for better 

patient education about managing medication side 

effects and more frequent follow-up visits during 

treatment initiation.
38

 The universal use of metformin 

(100%) in our cohort reflects its well-established 

position as first-line therapy for type 2 DM, consistent 

with current clinical guidelines.
39 

However, the high 

prescription rates of antihypertensives (64.5%) and 

statins (52.7%) indicate that many patients in our 

study already required treatment for additional  
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cardiovascular risk factors. This pattern of 

polypharmacy presents both opportunities and 

challenges for diabetes management, as it may 

improve outcomes but also increase the risk of 

medication non-adherence and adverse drug 

interactions.
40

 

 

This hospital-based study may not represent 

community-dwelling populations. Self-reported 

adherence data could introduce recall bias. The 

cross-sectional design limits causal inferences. Lack 

of advanced diagnostic tools (e.g., continuous 

glucose monitoring) may affect comorbidity 

assessment accuracy. 

 

Conclusion  
 

This study highlights a high comorbidity burden 

among Bangladeshi women with T2DM, particularly 

hypertension and dyslipidemia, strongly associated 

with older age and rural residence. The findings 

underscore urgent needs for integrated care models 

addressing both metabolic and mental health aspects 

in this population. Socioeconomic factors, especially 

cost-related medication non-adherence, require 

targeted interventions. These results emphasize the 

necessity of gender-specific diabetes management 

strategies in low-resource settings to mitigate 

complications and improve quality of life. Our 

hospitals should implement routine comorbidity 

screening in diabetes clinic and develop subsidized 

medication programs to reduce cost barriers. 

Moreover, we should train healthcare workers in 

gender-sensitive care approaches. 
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