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Prevalence of Diabetes Mellitus among Tuberculosis patients in Bangladesh
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ABSTRACT
Aim: Tuberculosis (TB) and diabetes mellitus continue to be significant public health problems. Diabetes screening 
of tuberculosis patients will provide early case diagnosis, improved diabetes control, and improved tuberculosis 
treatment result. The purpose of this study was to ascertain the prevalence and risk factors for diabetes in 
tuberculosis patients, as well as their influence on the treatment result of tuberculosis.

Methods: This cross-sectional study was conducted at Bangladesh's randomly chosen peripheral health institutions. 
All TB patients above the age of 18 years were checked for diabetes. Age, gender, family history, smoking, and 
BMI were all considered as risk factors.

Results: Out of 165 participants, diabetes was shown to be prevalent in 35% of TB patients. Diabetes was related 
to advanced age and type of tuberculosis; its origin (pulmonary or extra pulmonary) and socioeconomic level were 
found to be significant.

Conclusion: Diabetes is a common comorbidity among tuberculosis patients. Over the age of 50 years, the risk of 
this twin morbidity increases significantly. Screening tuberculosis patients for fasting blood sugar values will aid 
in the early diagnosis of diabetes and will lead to a better prognosis.
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Introduction
Now, non-communicable diseases (NCDs) are a global issue 
that overwhelmingly affects low- and middle-income countries 
(LMICs), where the infectious disease burden is often large. In 
1990, the NCDs prevalence was estimated to be 47% in LMICs, 
but it is predicted to outnumber communicable diseases by 2030 
[1]. Industrialization and urbanization advancements have resulted 
in changes in lifestyles, most notably in eating preferences, 
resulting in a higher prevalence of obesity and type II diabetes 
mellitus (DM). There are about 422 million people worldwide 
who have diabetes, with approximately 80% of cases occurring 
in low- and middle-income countries (LMICs) [2,3], where 
concurrently communicable diseases such as tuberculosis (TB) 
are often endemic [4]. Type 2 diabetes accounts for about 90% of 
diabetes cases, with an even greater incidence in urban and elderly 
communities [5].

Tuberculosis (TB) is the world's leading infectious disease killer. 
South Asia, comprised of eight LMICs, namely Bangladesh, 
Afghanistan, Bhutan, India, Pakistan, Maldives, Nepal, and Sri 
Lanka, accounts for approximately 44% of global tuberculosis 
infections [6] and a significant rate of tuberculosis mortality (681, 
975 deaths), accounting for 38% of the global burden [7]. The high 
burden of tuberculosis is complicated further by the increasing 
prevalence of multiple risk factors in South Asia, including kidney 
disease, acquired immunodeficiency syndrome, malnutrition, and 
diabetes, and by health system- and patient-related factors such as 
availability diagnosis, and treatment completion [8].

Cardio metabolic diseases, especially diabetes, have developed 
into a major health issue in South Asian countries, with diabetes 
prevalence estimated to increase by more than 151% between 
2000 and 2020 [9]. Additionally, some findings show that South 
Asians are more likely to experience cardio metabolic disorders 
such as diabetes than other ethnic groups [10].

Numerous studies have identified a bidirectional relationship 
between diabetes and tuberculosis. Diabetes is hypothesized to 
worsen the therapeutic path in tuberculosis care. Additionally, TB 
impairs diabetics' glycemic function [11]. A possible explanation 
for the TB connection is that diabetics have a compromised host 
defense. The literature review demonstrates that TB in DM patients 
is associated with various risk factors, including sociodemographic 
characteristics, family history of tuberculosis, tobacco use, and 
type of tuberculosis [12-14].

Currently, literature on diabetes mellitus (DM) in tuberculosis 
(TB) patients in Bangladesh is limited. In this context, the current 
research sought to determine the prevalence of diabetes and its 
risk factors among tuberculosis (TB) patients undergoing therapy.

Materials and Methods
In this cross-sectional study, 165 patients, a new or existing TB 
cases ≥18 year, including pulmonary, extra pulmonary and both 
cases, were participated. This study was conducted in Bogura 
sadar upozila (sub district), Bogura, Bangladesh. They were 
included taking treatment under hospital and home currently 
cured recurrence or abandonment, and those visiting for taking ant 
tubercular medicines. 

On the first day, patients were told about the study's goal, a 
participant information sheet was distributed, and informed 
written permission was acquired. We questioned all willing 
participants using a pretested questionnaire. The questionnaire 
included questions about diabetes risk factors such as age, gender, 
alcohol consumption, family history, and smoking. We determined 
current tobacco or alcohol use, the number of cigarettes smoked 
per day, and the number of years smoked. Details on the timing 
of diagnosis and therapy were gathered for individuals who had 
previously been diagnosed with diabetes. 

In addition, we measured the participants' height, weight, and 
waist circumference. The weight was determined to the closest 
0.5 kg using a weighing scale and standard minimum apparel. To 
the closest 0.5 cm, height was measured vertically with the heel, 
buttocks, and occiput against the wall. The waist circumference 
(WC) was determined at the level of the iliac crest's greatest point. 
The threshold for WC was set at 90 cm for men and 80 cm for 
women to assess abdominal obesity indicative of high risk. The 
body mass index (BMI) was computed using the formula BMI = 
(weight in kilograms)/ (height in meters squared)2. The BMI was 
utilized to classify the participants' nutritional status according to 
the established cutoffs for Asians (Normal BMI: 18.0-22.9 kg/m2; 
Overweight: 23.0-24.9 kg/m2; Obesity: >25 kg/m2) [15].

All the selected patients were asked to report the next day following 
an overnight fast. The patient's fasting blood glucose and Glucose 
challenge test (GCT) level was determined using a standardized 
glucometer. Patients with abnormal fasting blood sugar readings 
or the presence of two or more risk factors were referred to and 
treated by the medical officer. Blood pressure was taken in a 
sitting posture from the right arm using a conventional mercury 
manometer. Each patient's blood pressure was tested twice: first 
after 5 minutes of relaxation and again after a 15-minute interval; 
the mean of the two readings was obtained and recorded.

Ethics and informed consent
Prior to patient enrollment, the review board of our institution’s 
research committee (BOG.DM-TB-22) authorized the study. Each 
participant received all research information as well as assurances 
of  confidentiality. The research only included individuals who 
gave their permission.

Statistical analysis 
The paired student's t-test and the Mann-Whitney test for normal 
and skewed continuous variables, respectively, were used to 
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compare all demographic and clinical features between the two 
groups (non-diabetic and diabetic) (IBM SPSS Statistics, version 
20). We utilized the chi-square test for all categorical comparisons 
between the two groups (STATA, version 10). We used Microsoft 
Excel to compute the numbers in the graph (Figures 1, 3, 4 and 5). 
Data are provided as Mean S.D. or percentage (percent) in Tables 
1-3, and as Odds ratio (OR) and 95 percent confidence interval 
in Table 4. Data are given as percentages in Figures 1 and 2. 
(Percent). For all parameters in the present investigation, a P-value 
of 0.05 was deemed statistically significant. The results in Figures. 
3-5 are shown as Mean.

Results
There were 165 tuberculosis patients in all, of whom 58 (35%) 
were classified as diabetic, and 107 (65%) were determined to be 
non-diabetic. The participants' mean age was 45.2 ± 16.5 years. 
Mean level of body mass index (BMI) 19.5 ± 3.0 kg/m2. Mean level 
of waist circumference 75.1 ± 8.3 cm, regarding the age (p=0.005), 
smoking habit (p=0.010), tobacco consumption (p=0.009), fasting 
blood sugar (p<0.001), glucose challenge test (p<0.001), Fruits 
servings/week (p=0.031), vegetable servings/week (p=0.006) and 
types of tuberculosis (p=0.029) all were statistically significant in 
both of the groups. Talking about gender distribution, of the total 
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Figure 1: Prevalence of diabetes mellitus among tuberculosis patients
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Figure 2: Age stratified prevalence of diabetes mellitus among tuberculosis patients
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Figure 3: Mean level of fasting blood sugar among tuberculosis patients
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number of tuberculosis patients diagnosed with type 2 diabetes, 
41 (70.7%) were male, and 17 (29.3%) were female Participants 
over the age of 50 and male tuberculosis patients were shown to be 
significantly more likely to have diabetes than female and younger 
patients. When compared to the non-diabetic group, diabetics have a 
greater family history of diabetes and TB. In this study, there was no 
significant link between BMI or waist circumference and diabetes. 
People with tuberculosis and diabetes are severely underweight and 
lose weight at a faster rate. The majority of the cases are people who 
have just been diagnosed with TB (94.8%). The majority of patients 
(n = 123; 74.3%) had pulmonary tuberculosis as compared to extra 
pulmonary TB (n = 37; 22.4%), whereas 3.3 percent (n=5) had both 
pulmonary and extra pulmonary tuberculosis. Around 60.9% received 
treatment in a hospital setting, whereas 39.1% received treatment 
at home following diagnosis. A 96.8% of them were cured, 2.6% 
experienced recurrence, and 0.7% experienced abandonment (Table 1). 

Among TB patients 35% were diabetic subjects and 65% were 
non-diabetic subjects (Figure 1).

Table 2 demonstrates that more than 90% of the study participants 
are from rural areas. Approximately 80% of the research 
participants had a monthly income of less than BDT.10000/-. 
Illiteracy affects one-third of all cases. A considerable portion of 
the population works as day laborers. Socioeconomic status was 
also found to be significant as those who were earning <10000 Tk. 
per month were more prevalent to DM and TB as compared to those 
earning between 10000-20000 Tk. The various socio-demographic 
parameters that have been compared between respondents diabetic 
and non-diabetic groups. In the overall education level, 34% had no 
education, primary education 28.4%, secondary education 29.1%, 
and higher education was 8.2%. There was a significant difference 
between diabetic, and non-diabetic group for monthly income (p 
=0.016), type of work (p=0.017) and occupation (p=0.042). There 
was no significant difference between residence type (p=0.211), 
education level (p=0.079) and marital status (p=0.050) (Table-2).

According to tuberculosis patients age group <40 had a lower 
level of prevalence of diabetes compared to the other groups. 
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Figure 5: Mean level of waist circumference (WC) among tuberculosis patients
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Figure 4: Mean level of body mass index (BMI) among tuberculosis patients
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There was statistical significance difference between the groups 
(Figure 2).

The clinical characteristics of subjects were explored when 
stratified into levels of tuberculosis patients. Tuberculosis patients 
was respondents into 4 groups by age. The only statistically 
significant result was in body mass index (p=0.009). There was 
no statistical difference between the subjects in age groups while 

talking about the waist circumference (p=0.245), systolic blood 
pressure (p=0.057), diastolic blood pressure (p=0.348), fasting 
blood sugar (p=0.175) and glucose challenge test (p=0.583) in 
tuberculosis patients (Table-3).

Mean level of fasting blood sugar are higher in smear 
positive pulmonary and lower-level negative pulmonary TB. 
(Figure 3).

Variable Overall
(N=165)

Non-diabetic 
(N=107)

Diabetic 
(N=58) P Value

Age (years) 45.2 ± 16.5 42.6 ± 16.7 50.1 ± 15.1 0.005*
Gender
    Male 75.2 77.6 70.7 0.329
    Female 24.9 22.4 29.3
Smoking habit
     Current 12.7 18.6 0.0 0.010*
     Former 50.0 48.8 52.5
     Never 37.3 32.6 47.5
Tobacco consumption
    Current 3.5 5.4 0.0 0.009*
    Former 11.5 5.4 23.1
    Never 85.0 89.2 76.9
Body mass index (kg/m2) 19.5 ± 3.0 19.6 ± 3.0 19.3 ± 2.9 0.499
Waist circumference (cm) 75.1 ± 8.3 75.0 ± 7.7 75.3 ± 9.4 0.836
Systolic blood pressure (mmHg) 106.3 ± 13.1 106.4 ± 11.8 106.1 ± 15.7 0.914
Diastolic blood pressure (mmHg) 71.3 ± 9.6 72.3 ± 9.6 69.4 ± 9.4 0.128
Fasting blood sugar (mmol/L) 7.9 ± 5.3 4.9 ± 0.8 13.3 ± 5.8 <0.001*
Glucose challenge test (mmol/L)  9.2 ± 6.2 6.9 ± 1.5 19.7 ± 8.2 <0.001*
Height (cm) 155.8 ± 5.2 155.6 ± 4.9 156.0 ± 5.7 0.739
Weight (kg) 47.4 ± 8.0 47.5 ± 8.3 47.2 ± 7.6 0.821
Fruits serving/week 1.3 ± 1.2 1.1 ± 0.9 1.6 ± 1.6 0.031*
Vegetable serving/ week 4.3 ± 1.3 4.5 ± 1.5 3.9 ± 0 .9 0.006*
Family history of diabetes 2.7 2.1 3.7 0.554
Family history of tuberculosis 3.8 1.9 7.7 0.073
Type of tuberculosis
    Smear positive pulmonary 71.3 65.7 82.7 0.029*
    Smear negative pulmonary TB 8.9 12.4 1.9
    Extra pulmonary TB 19.1 21.9 13.5
    Treatment after failure 0.6 0.0 1.9
Tuberculosis has originated
    Pulmonary 74.3 68.6 86.0 0.046*
    Extra pulmonary 22.4 26.5 14.0
    Both from pulmonary & extra pulmonary 3.3 4.9 0.0
Patient types (tuberculosis category)
    Newly 94.8 95.2 94.1 0.776
    Old 5.2 4.8 5.8
Treatment for tuberculosis 97.4 98.1 96.1 0.461
Treatment place
    Under Hospital 60.9 44.2 94.2 <0.001*
    Home (after diagnosis) 39.1 55.8 5.8
Taking BCG vaccine for TB disease 32.7 34.3 28.9 0.518
Phase in tuberculosis 
   Cure 96.8 96.2 98.0 0.735
   Recurrence 2.6 2.9 2.0
   Abandonment 0.7 1.0 0.00

Table 1: Clinical and laboratory characteristics of tuberculosis patients corresponding to diabetic status.

Values are presented as mean ± standard deviation for continuous variables and percentage (%) for categorical variables. * P < 0.05. 
Based on T-test for continuous variable and Pearson Chi-square test for categorical variable.
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Mean level of body mass index (BMI) among tuberculosis patient 
smear positive pulmonary 19.3, negative pulmonary TB 20.4 and 
new extra pulmonary TB were 19.7 (Figure 4).

In the current study, smoking habit, tobacco consumption, family 
history of diabetes and family history of tuberculosis were not 
significantly linked with the presence of diabetes in tuberculosis 
patients; however, in binary logistic regression, age, type of 
tuberculosis, its origin (pulmonary or extra pulmonary), on the 
Pearson Chi-square test, remained significant. 

Subjects in the type of tuberculosis smear negative pulmonary 
TB had an odds ratio (OR) of 0.62 (CI 0.43-0.91, p=0.015), extra 
pulmonary TB odds ratio (OR 0.08, CI 0.01-0.59, p=0.013) and 
treatment after failure odds ratio (OR 0.30, CI 0.13-0.71, p=0.006). 
Waist Circumference (OR 0.99, CI 0.99-1.00, p < 0.001) and body 
mass index (OR 0.97, CI 0.95-0.98, p <0.001) (Table 4).

Mean level of waist circumference (WC) among tuberculosis 
patient, smear positive pulmonary 75.2, negative pulmonary TB 
74.0 and new extra pulmonary TB were 76.0 (Figure 5).

Discussion
In the current study, the DM prevalence in TB patients is found 
to be 35%. This finding is comparable with the study’s results 
conducted in India (29%) [16]. Diabetes was shown to be 
substantially more prevalent among elderly tuberculosis patients 
in this investigation. Several countries, including Indonesia, Saudi 
Arabia, and Taiwan, have found similar findings [17-19]. Globally, 
as life expectancy increases, health care availability improves, and 
the older population grows, the sheer number of diabetes patients 
will climb exponentially. Routine DM screening of tuberculosis 
patients will aid in the early detection of diabetes and pre-diabetes, 
allowing for the successful implementation of primary preventive 
strategies.

Variable Overall Non-diabetic Diabetic P Value
Residence type
    Rural 90.4 93.6 84.6 0.211
    Urban 9.6 6.4 15.4
Monthly income (Tk.)
<10000 78.7 72.1 92.1 0.016*
10000-20000 20.7 26.9 7.8
>=20000 0.7 1.0 0.0
Education level
    No education 34.3 30.0 43.2 0.079
    Primary education 28.4 30.0 25.0
    Secondary education 29.1 34.4 18.2
    Higher education 8.2 5.6 13.6
Type of work
    Physical work 54.0 60.0 42.3 0.017*
    Desk work 21.7 15.0 34.6
    Mixed 24.3 25.0 23.1
Occupation
    Govt. Job 0.6 0.9 0.0 0.042*
    Non govt. Job 8.0 8.5 7.0
    Self-Employment 16.0 18.9 10.5
    Day laborer 28.2 33.0 19.3
    House Wife 19.6 18.9 21.1
    Others 27.6 19.8 42.1
Marital status
    Married 87.7 87.9 87.5 0.050
    Single 9.2 11.2 5.4
    Others 3.1 0.9 7.1

Table 2: Socioeconomic status of tuberculosis patients corresponding to diabetic status.

Values are presented as percentage. * P < 0.05. Based on Pearson Chi-square test.

Variable Age<40 40-49 50-59 Age≥60 P Value
Body mass index (kg/m2) 19.4 ± 2.5 20.5 ± 4.0 20.4 ± 2.9 18.4 ± 2.5 0.009*
Waist circumference (cm) 74.9 ± 8.6 75.5 ± 8.8 77.7 ± 7.6 73.6 ± 7.7 0.245
Systolic blood pressure (mmHg) 102 ± 11.2 108 ± 10.1 111 ± 14.9 107 ± 15.5 0.057
Diastolic blood pressure (mmHg) 69.6 ± 8.9 71.8 ± 6.3 74.2 ± 11.3 71.7 ±11.2 0.348
Fasting blood sugar (mmol/L) 6.9 ± 5.5 7.2 ± 4.0 9.2 ± 6.9 8.6 ± 4.6 0.175
Glucose challenge test (mmol/L)  9.2 ± 7.3 8.8 ± 5.4 7.4 ± 2.9 10.5 ± 6.5 0.583

Table 3: Age stratified analysis of clinical parameters of tuberculosis patients.

Values are represented as Mean ± standard deviation. * P < 0.05. Based on One-way ANOVA.
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There was no significant connection between BMI or waist 
circumference and diabetes in this research. Several studies have found 
that people with tuberculosis and diabetes mellitus are considerably 
underweight and experience more weight loss [20,21].

This study evaluated the prevalence of diabetes mellitus in 
tuberculosis patients, but further research is needed to determine the 
optimal time for screening, a practical and cost-effective technique 
of screening, and any subsequent adjustments to conventional care 
guidelines for individuals with both illnesses. Numerous problems 
in fundamental, applied, and operational research are awaiting 
solutions. Nevertheless, this convergence of two epidemics should 
serve as a wake-up call to all physicians and researchers to prepare 
for the challenge of TB and diabetes collectively in the patients. 
Being forewarned and prepared increases the likelihood of 
lowering the combined burden of disease associated with diabetes 
and tuberculosis.

Conclusion
Diabetes is now a very common co-morbidity in patients with 
tuberculosis. Using fasting blood sugar measurements to screen 
individuals with tuberculosis will aid in the early diagnosis of diabetes. 
In addition, strategies are required to guarantee that individuals with 
both diseases can receive the best treatment possible.
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