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Background: Diabetes is an important risk factor for Tuberculosis (TB) that might affect disease 
presentation and treatment response but has hitherto been neglected by the clinicians. There is 
inadequate data on the prevalence of diabetes mellitus (DM) among TB patients in Pakistan. This study 
was conducted to determine the frequency of TB patients having DM. Methods: In this cross-sectional 
study, 158 TB patients admitted in Gulab Devi hospital were selected by systematic random sampling 
technique and data were collected using a pretested questionnaire. All patients underwent 
anthropometric measurements and baseline investigations. Diabetes was confirmed by determining 
fasting blood sugar level using cut-off value of 126 mg/dl. Data was entered in Epi-Data-6 and 
analyzed using Epi-Info. Results: Among 158 patients of tuberculosis, 41 (25.9%) were found to be 
diabetic, out of which 9 (5.69%) were newly diagnosed with diabetes. Moreover 96 (60.8%) patients 
were 35–55 years of age. Male patients were 97 (61.4%). Most of the patients belonged to the rural area 
118 (74.7%) while 115 (72.8%) patients were illiterate and 139 (88%) had monthly income less than 
7000 PKR. Conclusion: The study concludes that among tuberculosis patients with diabetes mellitus, 
about 5.69% were newly diagnosed during the course of investigation. This raises the concern that 
importance is not being given to routine screening of tuberculosis patients for diabetes by the clinicians. 
Health professionals should be updated about the link between diabetes and TB. 
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INTRODUCTION 
Tuberculosis is a communicable disease which 
continues to be a major public health problem. It is 
estimated that one-third of the world's population is 
having TB infection, and there are 5.7 million new cases 
of TB per year with 1.3 million deaths in 2012.1 On the 
other hand diabetes mellitus (DM) is a common chronic 
disease associated with impaired immune function, 
affecting about 350 million people globally.2 Pakistan is 
among the 10 countries of the world with highest 
number of diabetes patients along with being ranked as 
6th among 22 countries having highest burden for TB.3 
Various cohort and case-control studies have shown an 
association between DM and TB.4–8 WHO suspects that 
TB Control is being undermined by the growing number 
of people with diabetes mellitus in the world9 as there is 
growing evidence that diabetes mellitus is an important 
risk factor for tuberculosis that can also delay sputum 
culture conversion, increase the case fatality rate during 
treatment, and may increase relapse rates of TB after 
successful completion of treatment.10 Furthermore, 
infections including tuberculosis, often worsen 
glycaemic control in diabetic patients, and poorly 
controlled diabetes augments the severity of infections.11 

According to a WHO report, about 10% of TB cases 
globally are linked with diabetes.2 Experts have raised 
concerns about the merging epidemics of diabetes 
mellitus and tuberculosis12–14, especially in low to 

middle income countries that are experiencing the 
fastest increase in diabetes prevalence15, along with the 
high burden of tuberculosis.16 

Diabetes has changed the whole spectrum of 
tuberculosis from presentation to outcome. It not only 
increases the risk of getting infected with tuberculosis17, 
but also causes atypical radiological18 and clinical 
presentation of the disease.19 Patients having diabetes 
show a resistance towards anti-tuberculosis treatment20 
associated with high mortality.21 

Despite this strong association between 
diabetes and tuberculosis, many of the clinicians are 
unaware of the fact that screening for diabetes mellitus 
in TB patients could improve diabetes case detection, 
early treatment and indirectly lead to better TB specific 
outcomes. This study was conducted in Gulab Devi 
hospital which is one of the leading tertiary care 
hospitals in Lahore receiving major bulk of the 
pulmonary tuberculosis patients. The aim of this study 
was to determine the frequency of diabetes among 
patients of tuberculosis and to describe the socio- 
demographic characteristics of these patients as there is 
inadequate data on the prevalence of diabetics among 
TB patients in Pakistan. 

MATERIAL AND METHODS 
A cross sectional study was conducted among 158 
tuberculosis patients above 35 years of age22, admitted 
during the study period, in Gulab Devi hospital, with an 
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occupancy rate of almost more than 90% throughout the 
year. The study was conducted from 1st July 2011 to 30th 
September 2011. Permission was obtained from the 
hospital administration before the collection of data. For 
TB diagnosis standard WHO definitions were used.23 

Patients having any concomitant disease other than 
diabetes and TB were excluded. Systematic sampling 
technique was used to select patients to be included in 
the study. For this purpose, a list of total 1500 patients 
admitted during the period of study was used as a 
sampling frame to select 158 patients. The first patient 
was selected randomly. After that every 10th patient 
from the list fulfilling the inclusion criteria was selected. 
If any patient was not willing to participate, he/she was 
skipped and next patient on the list was interviewed. 
Written consent of each patient was obtained and then 
they were interviewed using a pre-tested questionnaire 
covering all variables. The diagnosis of diabetes was 
made by estimating the fasting blood sugar level on two 
separate occasions using 126 mg/dl as a cut-off value. 
Information regarding socio-demographic factors was 
recorded on the questionnaire. Data was entered and 
cleaned using Epi-Data-6 and analysis was done using 
Epi-Info. 

RESULTS 
A total of 158 TB patients were included in the study. 
Among them 41 (25.9%) were found to have DM 
including 32 (20.3%) already known cases of diabetes 
and 9 (5.69%) patients newly diagnosed as diabetics 
during the course of investigation (Table-1). Socio-
demographic characteristics are shown in Table-2. 

Table-1: Frequency of known and newly diagnosed 
diabetes among tuberculosis patients 

Diabetics Frequency % 
Previously diagnosed diabetics 
among tuberculosis patients 

 
32 

 
20.30 

Newly diagnosed diabetics among 
tuberculosis patients 

 
9 

 
5.69 

Non diabetic tuberculosis patients 117 74.1 
Total  158 100 

Table-2: Socio-demographic characteristics 
Diabetic 
 (n=41) 

Non-diabetic 
 (n=117) 

Characteristics 

n % N % 

 
Total 

 
% 

Rural 30 73.2 88 75.2 118 74.68 Background  
Urban 11 26.8 29 24.8 40 25.31 

35–55 yrs 25 61.0 71 60.7 96 60.76 Age group 
55–99 yrs 16 39.0 46 39.3 62 39.24 

Male 19 46.3 78 66.7 97 61.39 Sex  
Female 22 53.7 39 33.3 61 38.61 
Illiterate 31 75.6 84 71.8 115 72.78 Education 

status Literate 10 24.4 33 28.2 43 27.22 
< 7000 37 90.2 102 87.2 139 87.97 Monthly 

income (Rs) >7000 4 9.8 15 12.8 19 12.02 

Majority of the subjects in the diabetic and non-diabetic 
tuberculosis patient group were illiterate, i.e., 31 

(75.6%) and 84 (71.8%) respectively. Among the 
diabetic TB patients, 37(90.2%) were earning less than 
or equal to Pakistani Rupees (PKR) 7000.00 per month. 

DISCUSSION 
The increasing prevalence of diabetes mellitus with 
pulmonary tuberculosis is an important global issue 
associated with poverty, inadequate education, 
malnutrition, urbanization, and crowded living 
conditions.13,17 This study was conducted in Gulab 
Devi Hospital, Lahore. Among the 158 patients, 
about 32 (20.3%) patients were found to be known 
cases of diabetes while 9 (5.69%) patients were 
newly diagnosed as diabetics during the course of 
investigation. Thus the total number of diabetic 
patients in the study was 41 (25.9%). Studies from 
different parts of the world have shown that 7.3–
14.8% of patients with TB present with concomitant 
DM and available evidence indicates that diabetes 
acts as a risk factor for TB.5,19 

A study conducted in India showed the 
prevalence of diabetes among TB patients to be 
25.3%24 which is comparable to the results of this 
study. The study also showed that co-infection was 
more prevalent among the patients of 35–55 years of 
age as compared to the patients above 55 years. This 
fact is also supported by the WHO report which 
states that the same age group like our study is 
affected with the disease in the developing countries, 
while in the developed countries the main age group 
affected is the older population.25 

The results of this study indicate that the 
disease is more common in patients belonging to the 
rural areas, which is probably secondary to the fact that 
the issue of illiteracy and poverty are major problems in 
the rural areas which are neglected in all regards.26 This 
in turn reflects the high disease burden in these areas. A 
negative association between TB associated diabetes 
and urban background was also found in the World 
Health Survey (n=124607; 46 countries).17 

As this was a descriptive study so cause effect 
relationship could not be established. Prospective 
studies at a larger scale are needed to estimate the 
overall magnitude of the concomitant diabetes and TB 
in a developing country like Pakistan. 

CONCLUSION 
It can be concluded from the study that the 
prevalence of diabetes among tuberculosis patients is 
25.9% which shows the pattern of co-existence of a 
communicable and non-communicable disease. This 
is an alarming situation for a country like Pakistan 
where the burden of both diseases is already so high 
and the risk factors like rural background, illiteracy, 
and low income are also favouring their concurrence. 

There is an urgent need to create awareness among 
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the health personnel who are dealing with TB 
patients about the relationship of DM with TB. 
Moreover the factors related to both diseases should 
be addressed with strong community participation. 
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