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Background : The co-existence of diabetes and tuberculosis is becoming a public health problem in India, as they
are the cause of morbidity, mortality and pose a burden on healthcare system.

Aims and Objectives : To assess the risk factors of diabetes mellitus and its status among Tuberculosis patients.
To compare the response to treatment and drug resistance among diabetic and non-diabetic patients. And to study the
prevalence of MDR-TB among Diabetic patients with Tuberculosis.

Methodology : It was a cross sectional study done in Vijayapura district during June, 2019 to July, 2019. The
patients who had attended the District Tuberculosis Centre in previous 3 months of the beginning of the study were
considered and data was collected from the records maintained in the center. The sample size calculated to be 300
cases. Data was collected from them.

Results : The majority of 21.7% of study participants belonged to the age group 26-35 years. The overall prevalence
of diabetes was 21.6 % among TB patients. Among males the prevalence was 67.3% and among females was 32.7%.
When prevalence of diabetes mellitus was compared with the age it was found that majority (30.7%) of the diabetes
were in the age group of 56-65 years and it was statistically significant.

Conclusion : Diabetes is a prevalent comorbidity in both drug sensitive and drug resistant tuberculosis. Age group
of more than 55 years is significantly associated with diabetes mellitus and other factors like alcohol consumption is
also a associated factor.

[J Indian Med Assoc 2024; 122(12):  29-34]
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Editor's Comment :
What’s Already Known :
Diabetes Mellitus (DM) is a significant comorbidity among
tuberculosis (TB) patients, contributing to worse treatment
outcomes and complications. The association between DM
and TB is well-established globally, but regional variations
in prevalence and risk factors remain underexplored.
What This Study Adds :
This study reports a 21.6% prevalence of diabetes among
TB patients in Northern Karnataka, identifying key risk factors
such as age, education level, alcohol consumption and family
history of diabetes. It underscores the dual burden of TB
and DM in the region.
How It’s Useful for Policy :
The findings advocate for integrated screening and
management of both TB and diabetes. Policy should promote
bidirectional screening to improve treatment outcomes and
reduce complications, enhancing public health interventions
in areas with high TB burden.

Worldwide Tuberculosis being one among the top
10 leading cause of death1. 24% of TB patients

& 29% deaths are due to TB in India. The  factors
attributed for this are HIV, Diabetes Mellitus, Smoking
& Malnutrition2. Among 10.4 million new active TB
case, one million of them have TB-DM comorbidities3.
There is an evidence showing association between
diabetes and tuberculosis referred as ‘intersecting
epidemic’ by WHO4. According to International
Federation of Diabetes, about 382 million adults had
Diabetes in the year of 2013, among which 80%
belong to low-middle income countries, with prediction
of increase in global burden reaching 592 million by
20355. India is stepping towards becoming the
Diabetic capital, as every fifth diabetic in the World is
Indian6. Diabetes increases the risk of active infection,
progression of latent to active case and transmission
of infection, besides these it has led to poor outcome of treatment with increased risk of failure of

treatment4. In addition glycemic control is being
worsened by TB infection. Added to this Drug
interaction is deterioting the effectiveness of both TB
and Diabetes7. DM also increases the risk of TB by 3
times and thus rendering for slow decline of global
TB incidence which may hinder the goal of achieving
global milestone of 50% reduction in TB incidence
and 75% reduction of deaths due to TB by 20258.
Hence, this bidirectional association between TB-DM
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is being major concern for physicians, as DM affects
the disease prognosis and treatment outcome of TB
vice versa9,10. Bidirectional screening and integrated
management will help in early diagnosis and health
outcomes of both conditions, unfortunately there is
inadequate evidence for this on feasibility and
effectiveness of this approach4. The impact of these
two converging epidemics has led WHO to declare
Tuberculosis and Diabetes as global epidemics11.

Apart from this the emergence of Multi Drug
Resistant Tuberculosis (MDR-TB) across the world is
posing a major threat, as treatment is difficult and
expensive hence causing a large economic burden
on the developing nations. In addition to this Diabetes
is an added risk factor for the development of MDR-
TB because many studies have shown increased risk
of MDR-TB among Tuberculosis patients with comorbid
Diabetes Mellitus, although Diabetes Mellitus is not an
independent risk factor for MDR-TB12-17.

Tuberculosis and Diabetes Mellitus co-morbidity
is one of the raising public health problems. Data
available regarding tuberculosis co-morbid with
diabetes mellitus is very sparse in this part of Northern
Karnataka, hence the study was undertaken.

AIMS AND OBJECTIVES

(1) To study the risk factors of diabetes mellitus
and its status among Tuberculosis patients.

(2) To compare the response to treatment and drug
resistance among diabetic and non-diabetic patients.

(3) To study the prevalence of MDR-TB among
Diabetic patients with Tuberculosis.

MATERIALS AND METHODS

It is a Cross-sectional study done in 2 months from
June, 2019 to July, 2019. The patients who had
attended the District Tuberculosis Centre in previous
3 months of the beginning of the study were considered
and data was collected from the records maintained in
the centre and also by contacting the patient (after
obtaining their consent) with the help of contact details
available in the records for further information. With
anticipated prevalence rate of diabetes among TB
cases is 24%18 at 95% confidence level and 5%
absolute error, sample size calculated is 280.

Using statistical formula : n=Z2p*q/d2, 280
sample size was obtained which was rounded to 300
cases.

Tuberculosis patients (18 years and above) who
attended District Tuberculosis Centre for past 3
months are included in the study. Pregnant lactating
mothers and patients with incomplete records were
excluded from the study.

Data Analysis : The data obtained will be entered
in a Microsoft Excel sheet and statistical analysis will
be performed using statistical package for the social
sciences (Version 20). Results will be presented as
Mean (Median) ±SD, counts and percentages and
diagrams. Categorical variables will be compared
using Chi square test. Association between
psychosocial changes and resiliency factors will be
assessed using regression analysis, p<0.05 will be
considered statistically significant. All statistical tests
will perform two tailed.

RESULTS

Table 1 shows that out of 300, majority (21.7%) of
them belonged to the age group 26-35 years followed
by 56-65 years (21%) and 36-45 years (17%).This
shows that most of population belong to the
reproductive age group. In our study males were
predominant (64.3%) and female constituted about
(35.7%).

Majority of study participants belong to urban
(51.7%) when compared to rural background (49.3%).
Most of the study participants studied upto Primary

Table 1 — Distribution of Socio-demographic Characteristics
of Study Populations (N=300)

Study variable Number(n) Percentage (%)

Age (years) :
15-25 43 14.3
26-35 65 21. 7
36-45 51 17
46-55 48 16
56-65 63 21
>65 29 9.7

Sex :
Male 193 64.3
Female 107 35.7

Place :
Rural 145 48.3
Urban 155 51.7

Education Status :
Illiterate 44 14.7
Primary 162 54
Secondary 73 24.3
PUC 20 6.7
Graduate 1 0.3

Marital Status :
Married 268 89.3
Unmarried 19 6.3
Widowed 13 4.3

Type of Family :
Nuclear 285 95
Joint 15 5

Socio-economic Status :
Upper class 7 2.3
Upper middle class 10 3.3
Middle class 25 8.3
Lower middle class 93 31
Lower class 165 55
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school (54%), followed by secondary school (24.3%),
14.7% were illiterates.

89.3% of them were married , 6.3% were
unmarried and 4.3% widowed participated in study.
95% belonged to nuclear family and only 5% belonged
to joint family.

In our study 55% belonged to lower class followed
by lower middle class (31%) (Modified BG Prasad’s
classification).

In our study among 300 TB patients 65 were
Diabetic (21.6 %)(Fig 1). Prevalence of diabetes in
male and female is 67.3% and 32.7% respectively
(Fig 2)(Table 2).

When prevalence of diabetes mellitus was
compared with the age it was found that majority
(30.7%)  (Fig 3) of the diabetes were in the age group
of 56-65 years and it was statistically significant with
the p value of <0.001 (Table 3).

On comparing the association between prevalence
of diabetes mellitus and educational status , it was
found that among diabetes most of the study

participants (66.2%)(Fig 4) studied upto primary school
and it was statistically found significant (Table 4] ie,
illiteracy and primary education was significantly
associated (Table 4).

The prevalence of was more in non-alcoholic
70.8% (Fig 5) and this was found statistically
significant (Table 5). Hence, consumption of alcohol
was not risk factor in our study.

We found that prevalence of diabetes was not
significant when compared with BMI (Table 6).

89.2% of Diabetes Mellitus prevalence was found

Table 2 — Association of Prevalence of DM and Age

Age Diabetic Non Diabetic Chi square P value

(Years) n %  n % test

15-25 0 0 43 18.3
26-35 2 3.1 63 26.8 χ2=60.252 P<0.0001
36-45 8 12.3 43 18.3 HS
46-55 18 27.7 30 12.8
56-65 20 30.7 43 18.3
>65 17 26.1 12 5.1
Total 65 100 234 100

HS - Highly significant

Table 3 — Association of Prevalace of DM and Educational
Status

Educational Diabetic Non Diabetic Chi square P value

Status n %  n % test

Illiterate 14 21.5 30 12.75 χ2= P=
Primary 43 66.15 119 50.6 16.521 0.0024
Secondary 4 6.15 69 29.36 HS
PUC 4 6.15 16 6.8
Graduate 0 0 1 0.4
Total 65 100 235 100

HS - Highly significant

Table 4 — Association of Prevalance of DM and Alcohol
Consumption

Habit of Diabetic Non Diabetic Chi square P value

Alcohol n %  n % test

Alcoholic 19 29.4 28 11.9 χ2= P=
Non Alcoholic 46 70.6 207 88.1 11.55 0.0007
Total 65 100 235 100 HS

HS - Highly significant

Fig 1 — Prevalence Of Diabetes Among TB Patients

Fig 2 — Distribution of Male and Female Among Diabetic and
Non Diabetic TB Patients

Fig 3 — Distribution of Male and Female among Diabetic and
Non Diabetic TB Patients
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among patients not having family history of DM [Figure
no.07] and was statistically significant (Table 7).

We found that prevalence of DM was not
significant when compared to HIV status (Fig 8).

DISCUSSION

The present study was conducted to determine
the levels and risk factors of Diabetes mellitus among
Tuberculosis patients registered under RNTCP in
District Tuberculosis centre Vijaypura.

In our study it was found that large number of TB
patients were in the age group 26-55 years (21.7%)
most of them were in reproductive age group. Similar
results were found in a study done by Damtew E, et
al11 in Addis Ababa Ethiopia where majority of patients
were in age group 25-44 years of age.

In study done by Balakrishnan S, et al19 in Kerala

most of the patients belond to the age group 45-54
years. Other studies done by Kishan, et al in Patiala,
Punjab and Dutt N, et al20 in Ahemdabad revealed
40-60 year’s age group as most commonly involved.
This difference in age group may be due to varied
geographical condition and study design setting.

In our study 64.3% (193) subjects were male and
35.7% (107) were females similar to the study
conducted by Tahir Z, et al21 in Pakistan where 69.1%
were males and 30.9% were females. In study done

Table 5 — Association of Prevalnce of Diabetes and Body
Mass Index

BMI Diabetic Non Diabetic Chi square P value

n %  n % test

Underweight 40 61.5 177 75.3 χ2= P=
Normal 24 36.9 55 23.4 4.897 0.0864
Overweight/ 1 1.59 3 1.27 NS
Obese
Total 65 100 235 100

NS - Not significant

Table 6 — Association of Family History and Prevalence of
Diabetes among TB Patients

Family Diabetic Non Diabetic Chi square P value

History n %  n % test

No 58 90.2 232 98.7 χ2= P=
Yes 7 9.8 3 1.3 14.239 0.0002
Total 65 100 235 100 HS

HS - Highly significant

Table 7 — Association of Prevalence of DM and HIV Status

HIV Diabetic Non Diabetic Chi square P value

Status n %  n % test

Postive 4 6.15 27 11.48 χ2= P=
Negative 61 93.85 208 88.52 1.564 0.2110
Total 65 100 235 100 NS

NS - Not significant

Fig 4 — Distribution of Educational Status among Diabetic and
Non Diabetic TB Patients

Fig 5 — Distribution of Alcohol Intake among Diabetic and Non
Diabetic TB Patients

Fig 6 — Distribution of BMI among Diabetic and Non Diabetic TB
Patients
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by Alisjahbana B, et al22 in Indonesia in which 52.4%
of patients were males. The reason is fear and stigma
associated with tuberculosis which resulted in under-
notification in case of females and also the tendency
to seek health care.

In our study 51.7% (155) of the patients were from
urban back ground and 48.3% (145) of were from
rural back ground, in other study conducted by
Damtew E, et al11 in Addis Ababa, Ethiopia in which
70% of patients belong to Urban back ground. In the
study done by Vishwanathan V, et al23 in Tamil Nadu
which had majority of Tuberculosis from urban back
ground. This difference is due to different study
setting.

 In our study more than half 54% (162) tuberculosis
patients studied up to primary schooling, 24.7% (73)
of them completed high school education and 14.7%
(44) were illiterates, where it was observed that most
of tuberculosis patients had received less schooling
which was consistent with other studies.

  In contrast with the study conducted by Sarkar
M, et al24 in Bangladesh 40.7% of patients were
illiterates, 25.1% received primary schooling and
19.8% of them received secondary schooling.

  Another study done by Tahir Z, et al21 in Pakistan
has shown 51.6% as illiterates, 34.7% as primary
schooling and 10.7% as secondary schooling.

 In our study 89.3% (268) were married followed
by 6.3%19 unmarried and 4.3%13 widowed, this finding
was similar with study conducted by Damtew E, et
al11 in Ethiopia 59.2% were married, 36.7% were
unmarried and 1.7% widowed.

In our study, 55%(165) of participants belonged
to lower class, 31 %(93) belonged to lower middle
class and 8.3%(25) belonged to middle class
according to modified B G Prasad’s Socio-economic
classification. These findings were similar to the study

conducted by Agarwal A K, et al7 in Madhya Pradesh
in which 37.8% belonged to lower class and 15.7%
belonged to lower middle class.

The prevalence of  DM among TB patients in our
study is 21.6%.

Other studies like institutional based cross
sectional study done by  Padmalatha P, et al18 in Andra
Pradesh showed prevalence of  DM as 30.6%.

Another study conducted by Raghuraman S, et
al25 in Pondicherry (2017)  reported 29% as DM
prevalence.

In contrast to above findings, another study in
Nigeria by Oliyanka AO, et al26 found prevalence to
be 5.7% which could be attributed to difference in
demographic characteristics.

In our study 30.7% of Diabetes Mellitus prevalence
was found among tuberculosis patients aged between
56-65 years which was similar to the study done by
Kottarnath MD, et al27  in Pariyaram Kerala where it
was >61 years. In the study conducted by Ekeke N,
et al28 in Nigeria where 16.9% of DM prevalence was
found among 56-65 years of age.

In our study majority (67.6%)  of prevalence among
males similar to the study by Agarwal AK, et al7 in
Madhya Pradesh (77%) and in another study
conducted by Vishwanathan V, et al23. The higher
prevalence of DM among males might be due to risk
factors such as smoking tobacco and consumption
of  alcohol, which affects both TB and DM.

In our study prevalence of  DM was high among
who had less education (66.1% primary school and
21.5% illiterates) which is similar to the study done
by Kornfeld H, et al29 in South India  where 51.4% of
diabetic patients were illiterates. This is due to lack
of awareness about diasease among less educated
patients.

Our study has shown significant association
between prevalence of DM and Alcohol consumption
which is similar to the study conducted by Mkhontfo
MM, et al30 in the state of Florida.

CONCLUSION

The present study showed that, the prevalence of
DM among TB patients registered under RNTCP in
District Tuberculosis Centre Vijayapura, was 21.6%.
The DM TB were more between 56-65 years of age
majority of them studied upto primary school and
belonged to lower socio-economic status. Most of
them were underweight due to DM TB co-morbidity.
Various  factors like age, educational status, addictive
habits , family history of DM have influenced the
prevalence.

Fig 8 — Distribition of HIV Status among Diabetic and Non
Diabetic TB Patients
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