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ABSTRACT: 
Background: Tuberculosis is the major public health problem. The present study was conducted to assess associated risk factors 
of pulmonary tuberculosis in diabetic patients. Materials & Methods: 156 patients of diabetes of both gender were enrolled. All 
subjects provided three consecutive sputum samples (spot-morning-spot) using dry, leak-proof and clean container. Bleach 
concentration technique was used. The samples were stained using the Ziehl-Neelsen staining method for the diagnosis of AFB.  
Results: Out of 156 patients, males were 90 and females were 66. 52 (33.4%) had tuberculosis. The risk factors of tuberculosis in 
diabetes was smoking in 40, heavy drinker in 42, BMI >30 in 38, rural location in 30, unemployment in 36, primary  education in 
42, married marital status in 28. The difference was significant (P< 0.05). Sputum AFB positive was seen in 46 and negative in 6, 
Montoux test was positive in 42 and negative in 10 cases. The difference was significant (P< 0.05). Conclusion: High prevalence 

of tuberculosis in diabetic patients. Risk factors found to be smoking, alcoholism, rural background, low education and 
unemployment. 
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INTRODUCTION 

Tuberculosis is the major public health problem. 

Different efforts are undertaken to control TB infection, 
but it is still the major cause of mortality and morbidity 

in developing countries like Ethiopia.1 In 2014 global 

report, there were 9.6 million people who developed 

active tuberculosis and 1.5 million death cases were 

reported. According to the World Health Organization 

(WHO) 2015 report, Africa was the most affected 

continent by TB which accounts 281 per 100, 000 

people while global average TB case report was 133 per 

100, 000 people.2 

People with diabetes are at a higher risk of developing 

tuberculosis (TB) than those without diabetes. The 
association between diabetes and tuberculosis in 

developed countries was around 2.5 times more likely 

to develop tuberculosis. These findings were also true 

of developing regions where the prevalence of diabetes 

was twice as high in people with tuberculosis than in 
people without tuberculosis.3 

Diabetes mellitus (DM) is complex metabolic disorder 

that is characterized by a high level of blood sugar 

either because the body does not produce enough 

insulin or cells do not respond to the insulin.4 This high 

level of blood sugar produces the classical symptoms of 

frequent urination, and increased thirst and hunger. The 

total number of people with DM worldwide is projected 

to rise from 285 million in 2010 to 439 million in 2030. 

In 2010, 12.1 million people were estimated to be living 

with diabetes in Africa, and this is projected to increase 
to 23.9 million by 2030.5 The present study was 
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conducted to assess associated risk factors of 

pulmonary tuberculosis in diabetic patients.  

 

MATERIALS & METHODS 

The present study comprised of 156 patients of diabetes 

of both gender. All patients were informed regarding 
the study and their consent was obtained. 

Data pertaining to patients such as name, age, gender 

etc. was recorded. Diagnosis of pulmonary tuberculosis 

among diabetic patients was done according to the 

national TB diagnosis guidelines. All subjects provided 

three consecutive sputum samples (spot-morning-spot) 

using dry, leak-proof and clean container. Bleach 

concentration technique was used. The samples were 

stained using the Ziehl-Neelsen staining method for the 

diagnosis of AFB. TB positive sample was reported as 

positive if at least two AFB smear results were positive 
or one smear was positive with x-ray finding. The 

random blood glucose was done. Results thus obtained 

were subjected to statistical analysis. P value less than 

0.05 was considered significant. 

 

RESULTS 

 

Table I Distribution of patients 

Total- 156 

Gender Males Females 

Number 90 66 

 
Table I shows that out of 156 patients, males were 90 and females were 66. 

 

Table II Incidence of tuberculosis  

Total Incidence Percentage 

156 52 33.4 

 

Table II shows that out of 156 diabetes patients, 52 (33.4%) had tuberculosis. 

 

Table III Associated risk factors 

Parameters Factors Number P value 

Smoking habit Smoking 40 0.02 

Non smoker 12 

Drinker Heavy drinker 42 0.01 

Non drinker 10 

BMI BMI >30 38 0.04 

BMI <30 14 

Location Rural  30 0.05 

Urban 22 

Employment Unemployed 36 0.01 

Employed 16 

Education Primary  42 0.02 

High 10 

Marital status Married 28 0.12 

Unmarried 24 
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Table III shows that risk factors of tuberculosis in diabetes was smoking in 40, heavy drinker in 42, BMI >30 in 38, 

rural location in 30, unemployment in 36, primary  education in 42, married marital status in 28. The difference was 

significant (P< 0.05). 

 

Graph I Associated risk factors 

 
 

Table III Laboratory findings 

Laboratory findings Number P value 

Sputum AFB   

Positive 46 0.01 

Negative 6 

Montoux   

Positive 42 0.02 

Negative 10 

 

Table III shows that sputum AFB positive was seen in 

46 and negative in 6, Montoux test was positive in 42 

and negative in 10 cases. The difference was significant 

(P< 0.05). 

 

DISCUSSION 

Tuberculosis can be traced back to the early history of 
mankind. In our country, it has been known since the 

Vedic ages, which is about 5000 years ago and it was 

called Rajalakshmi (meaning wasting disease).6 Despite 

all efforts to eliminate tuberculosis, it continues to be 

one of the most prevalent infections in the world. 90% 

of the infected persons do not develop the disease in 

their lifetime because of immunity that they develop 

against it or immunization with BCG vaccination.7  

Diabetes Mellitus increase the risk .developing latent 

and active tuberculosis infection, and it complicates the 

treatment of active TB. It is difficult to treat TB 

infection in the presence of poor glucose control. On the 

other hand, delayed sputum culture conversion affects 

the diagnosis, it also increases the case fatality rate of 

the patient on treatment and relapse rate after the 

successful completion of treatment.8 On the other hand, 

a study showed that TB treatment reduced the 

efficiency and concentration of diabetes medications, 
which results in complicatedness in disease control. In 

Ethiopia now a day, most health centers provide Acid-

Fast Bacilli (AFB) stain of sputum smear for pulmonary 

TB diagnosis, whilst culture is carried out in limited 

laboratories.9 The present study was conducted to assess 

associated risk factors of pulmonary tuberculosis in 

diabetic patients. 

In present study, out of 156 diabetes patients, 52 

(33.4%) had tuberculosis. Khali et al10 found that 160 

patients were grouped into two groups, the first group, 

80 patients (DM-TB) group, and the second group, 80 
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patients, diabetics with chest diseases other than TB. 

All patients were subjected to meticulous history taking, 

clinical examination, radiological examination, and 

laboratory investigations. In this study the mean age of 

the DM-TB group was 52.90 ± 11.12 years and 54.57 ± 

9.84 years for DM group. There was no statistically 
significant difference in gender, smoking, and DM 

treatment compliance between the two groups. There 

was a highly statistically significant difference in body 

mass index (BMI), Hashish, Banjo and Tramadol 

addiction, poor glycemic control, lower hemoglobin 

levels, platelet count, erythrocyte sedimentation rate 

and lower serum protein and albumin. Bilateral 

affection was found in 45% and 21.5% in lower lobe in 

DM-TB. 

We found that risk factors of tuberculosis in diabetes 

was smoking in 40, heavy drinker in 42, BMI >30 in 38, 

rural location in 30, unemployment in 36, primary  
education in 42, married marital status in 28. Amare et 

al11 found that out of 225 TB suspected diabetic 

patients, 52% were males and 48% were females. Their 

ages ranged from 12 to 82 years, with a mean age of 

47.2 years. Urban residence, history of TB, contact with 

TB patients in the family, and long duration of DM 

were independently associated with the development of 

active TB in people living with DM.  

We observed that sputum AFB positive was seen in 46 

and negative in 6, Montoux test was positive in 42 and 

negative in 10 cases. Abera et al12 found that the 
prevalence of pulmonary tuberculosis among diabetics 

was 5.3% [95% CI: (2.2, 8.4)]. Diabetic patients who 

were underweight [AOR = 9.94, 95% CI: (1.51-80.89)], 

had more than 10 years duration with DM [AOR = 7.03 

95% CI: (1.357, 73.6)], Alcohol drinking habit [AOR = 

12.49, 95% CI: (3.28, 77.94)], and history of contact 

with TB [AOR = 5.35, 95% CI: (1.1-39.12)] were the 

factors positively associated with pulmonary TB 

infection while being HIV seronegative had a negative 

association with pulmonary TB infection.  

 

CONCLUSION 
Authors found high prevalence of tuberculosis in 

diabetic patients. Risk factors found to be smoking, 

alcoholism, rural background, low education and 

unemployment.  
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