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Background: Tuberculosis (TB) is one of the old diseases with gross mortality and 
is a serious public health problem all over the world.  The disease is more common 
in some regions of the world and some risk factors like overcrowding, 
immunocompromised state, and diabetes mellitus (DM) are the well-known risk 
factors for its development and also associated with delay in sputum conversion 
and unsuccessful outcome.

Objective: To determine the frequency of newly diagnosed Diabetes mellitus (DM) 
in TB patients.

Methodology: The present study was conducted at Department of Pulmonology, 
Ayub Teaching Hospital, Abbottabad from 2021 to 2022. Patients with age 
between 16-80 years, who presented with TB were enrolled in this study. TB was 
diagnosed via detection of MTB in sputum via microscopy, gene expert or culture 
or when decided by the consultant physician on the basis of clinico-radiological 
basis. Newly diagnosed DM cases included those whose fasting blood sugar was 
>126mg/dl or random blood sugar was >200mg/dl.

Results: Among study cases, 53.8% were male and 46.2% were female with 
mean age of 46.1±7.5 years. The difference in age and gender distribution was 
significant in TB patients. The rate of newly diagnosed DM patients was found to 
be 25.8%, with 11.0% among male patients and 14.8% among female patients. 
Positive significant association (P,0.03) was found among DM diagnosis in 
tuberculosis patients.

Conclusion: The present study concluded that among tuberculosis patient 
occurrence of newly diagnosed Diabetes mellitus was high, therefore, the 
concerned bodies are required to implement diabetes screening at TB clinics.
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Introduction

uberculosis (TB) is responsible for a great majority T 1of deaths globally.  Despite all efforts by the 
governments and public, TB is still a serious global 

public health problem. Worldwide incidence of TB cases 
2 has crossed the 10 million per year. TB is an infectious 

disease that transmitted from one person to other. Its 
transmission occurs mostly within a close environment 
where people are overcrowded with some infected 
individual living in that vicinity. It can also result from 

4 activation of latent infection in at-risk individuals. The 
causative organism for TB is a bacterium known as 
Mycobacterium Tuberculosis (MTB) which may infect any 
part of the body. Most commonly TB involves the lungs 
which is referred to as pulmonary tuberculosis (PTB), but 
it also affects other sites in the body such as pleura, lymph 
nodes, skeleton, meninges, intestines, pericardium, 

3urogenital tract and skin etc.
Due to continuous efforts though the incidence and 
mortality has decreased up to some extent due to the 
efforts for its control, the predisposing factors like 
diabetes, smoking, and use of some drugs such as 
corticosteroids are big hurdles in gaining successful 
results. Diabetes is one of the main factor and patient with 
DM due to their low immunity are at a higher risk of 

5developing tuberculosis.
There exists a significant interconnection between 
diabetes mellitus and TB. Presently, approximately one 
million individuals are affected these two interconnected 
diseases. Different study suggests that people with DM 
face up to a threefold increase in the risk of developing 
tuberculosis. Moreover, DM contributes to delays in 
sputum conversion, heightened rates of treatment failure, 
relapse, and mortality in TB cases. Conversely, TB has 
been linked to challenges in maintaining optimal blood 

6sugar levels.
DM is involved in the alteration of specific cytokines, 
which have roles in protection against TB. These 
alterations are responsible for the development of active 
TB. DM also impairs the body immune system which can 

7result in development of active TB.
DM prevalence among TB patients was demonstrated as 
between 5% to 50% in some Asian studies.  It was also 
noted that TB was 1.8–9.5 times more prevalent among 
patients with DM than non-diabetics in developing Asian 

8 countries. In Pakistan, frequency of DM among tubercu-
9losis patients has been reported as 21.8%.

Understanding the frequency of DM among tuberculosis 
patients is crucial for several reasons. First, recognizing 
this relationship helps healthcare providers design better 
screening and diagnostic strategies for both diseases. 
Given the detrimental effects that diabetes can have on 
TB treatment outcomes, such as delayed sputum conver-
sion, prolonged treatment duration, and increased risk of 
relapse, early identification of diabetes in TB patients can 
lead to more effective management strategies. Second, 

the coexistence of TB and diabetes can exacerbate the 
health burden on patients, leading to increased health-
care costs, longer hospital stays, and a higher risk of 
complications. Addressing this issue can therefore 
reduce the burden on healthcare systems and improve 
patient outcomes. Furthermore, identifying at-risk popu-
lations allows for targeted public health interventions and 
educational campaigns to reduce the incidence of both 
diseases.
We aimed to determine the frequency of newly diagnosed 
DM in patients presenting with tuberculosis in general 
population. Pakistan has very limited data regarding this 
problem. As DM is associated with a higher risk for the 
development of TB, diagnosing and treating DM at its 
earliest stage will result in better control of TB along with 
other complications associated with DM. 

Objective

The present study was conducted with the aims to 
determine the frequency of newly diagnosed Diabetes 
mellitus in tuberculosis patients.

Methodology

A descriptive cross-sectional study was conducted at the 
Department of Pulmonology, Ayub Teaching Hospital in 
Abbottabad.  over a six-month period from November 10, 
2021, to May 9, 2022. The sample size was set at 182 
participants, calculated using the WHO's sample size 
determination software. This calculation was based on an 
expected frequency of newly diagnosed DM in tubercu-
losis patients of 21.8%, a confidence level of 95%, and an 
absolute precision of 6%. 
Using consecutive non probability sampling technique, all 
male and female patients with age 16-80 years having TB 
were included. Patients having Diabetes insipidus, HIV 
and patients using oral corticosteroids or immuno-
suppressive drugs were excluded.
Permission from hospital ethical committee was taken 
before starting the study.  Written informed consent was 
obtained from all participants. Detailed history and clinical 
examination followed by relevant investigations was 
done.
All patients' blood sugar levels were tested in hospital 
laboratory and the results were noted. The obtained data 
including name age, gender, weight and blood sugar 
levels were recorded on a predesigned proforma.
Data were entered into SPSS version 20 for analysis. 
Quantitative variables like age, weight was expressed as 
Mean ± Standard deviation. Categorical variables like 
gender, presence of DM was expressed as frequencies 
and percentages. DM was stratified among various age 
groups and gender. Post stratification chi square test was 
applied. P value <0.05 was taken as significant. Tables 
and charts were used for the presentation of data.
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Results 

There were total of 182 study participants. Ninety-eight 
(53.8%) patients were male and 84 (46.2%) were females.  
Mean age of study participants was 46.1±7.5 years. Age 
distribution of the study participants in different age 
groups is shown in table 1. Mean weight of study 
participants was 45.8±6.2 kg. 
DM was found in 47 (25.8%) patients (p=0.03). In 
frequency distribution of age with respect to DM it was 
found that 14(7.7%) patients in age group 16-40 years, 
28(15.4%) in age group 41-60 years and 5(2.7%) in age 
group 61-80 years were having DM (table 2). This finding 
is statistically significant at p=0.03 out of total 182 
patients. In frequency distribution of gender with respect 
to DM it was found that 20(11.0%) male patients and 
27(14.8%) female patients had DM. This finding is 
statistically significant at p=0.03 out of total 182 patients 
(table 3). 

Discussion

TB patients with DM present with more severe clinical 
state as compared to patients without DM. These patients 
are more infectious, more prone to treatment failure and 
relapses after recovery. These patients also have greater 
mortality as compared to non-diabetic TB patients. The 
co-existence of DM and TB epidemics poses significant 
challenges, particularly in low-resource countries where a 
large portion of individuals with DM remain undiagnosed 

or untreated due to limited resources. The substantial 
number of DM patients exacerbates the challenges faced 
by countries with constrained resources in their efforts to 
control TB. Research has convincingly shown that DM 
significantly increases the risk of both latent and active TB 
development. DM and TB epidemics is a big problem 
especially for low-resource nations where a great majority 
of DM are undiagnosed or untreated due to scarce 
resources. This big amount of DM patients creates a big 
problem for the countries with limited resources as TB 
control efforts have great challenges. The investigators 
have clearly demonstrated that DM is a big risk factor for 
the development of latent and active TB. 
Various studies have demonstrated different results of 
newly diagnosed DM while screening TB patients. The 
differences in how frequently diabetes is found among 
tuberculosis patients may be attributed to factors such as 
variations in screening techniques and the prevalence of 
diabetes in different regions. However, these important 
findings emphasize the importance of screening TB 
patients for diabetes in healthcare facilities. The reported 
prevalence of diabetes among TB patients has ranged 
from 1.9% to 45%.10,11 

In our study DM was found in 47 (25.8%) patients of TB 
(p=0.03). Studies carried out in various regions of the 
world revealed a lower prevalence of DM among TB 

12-14patients than our finding.  Sociodemographic charact-
eristics of the study population and the use of different 
screening methods for the diagnosis of DM may have 

15contributed to the wide range of this prevalence.  Though 
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Age groups Frequency Percentage

16-40 61 33.5

41-60 85 46.7

61-80 36 19.8

Table 1. Age distribution of study cases

Age Group
Diabetes mellites

Total P-value
Yes No

16-40 14 (7.7%) 47 (25.8%) 61(33.5%)

0.03
41-60 28 (15.4%) 57 (31.3%) 85 (46.7%)

61-80 5 (2.7%) 31 (17.0%) 36 (19.8%)

Total 47 (25.8%) 135 (74.2%) 182 (100%)

Table 2. Frequency distribution of age with respect to Diabetes mellites

Frequency of newly diagnosed Diabetes Mellitus in Tuberculosis Patients: A Cross-Sectional Study
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there may be several factors involved, the overall high 
prevalence rate of DM in Pakistan may be responsible for 

16   the high incidence of DM in TB patients.
In our study 11.0% males and 14.8% females with TB had 
DM, the numbers are slightly more in females. This shows 
that some gender related factors may be involved that 
need further workup, if they have some protective 
mechanism in male individuals. 
The large number of new DM patients in this study 
indicates that screening of the TB patients for the 
detection of DM is not adequate. Therefore, these 
findings suggest the implementation of proper screening 
of DM in TB patients. These findings also suggest the 
importance of tuberculosis and DM integrated care 
programs.
Limitations of our study were: firstly, we used spot testing 
for fasting or random blood glucose levels for diagnosing 
DM. Other screening tests such as glucose tolerance test 
along with HbA1c might have better results. Secondly, we 
did not take into account the time of screening for DM in 
TB patients. If screening were done at the time of starting 
treatment, false-positive cases might have been included 
due to hyperglycemia related to stress of the TB disease.

Conclusion

Frequency of newly diagnosed DM patients among 
tuberculosis patients was high in this study, therefore, the 
concerned bodies are required to implement diabetes 
screening at TB clinics. Timely diagnosis and effective 
management of diabetes mellitus (DM) could potentially 
enhance tuberculosis (TB) control efforts. Further 
research is advised to gain deeper insights into the 
connections between TB and DM comorbidity, as well as 
to develop improved management strategies.
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