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ABSTRACT 
Introduction: Diabetes among tuberculosis patients is a growing concern. The prevalence of diabetes among 
tuberculosis patients in Nepal is not known. The objective of this study was to determine the prevalence of 
diabetes among tuberculosis patients and to identify the associated risk factors.  

Methodology: A descriptive, cross-sectional study was conducted in Kathmandu valley of Nepal. Face to face 
interviews using structured questionnaire were conducted to collect socio-demographic and behavioral risk 
factors. A random blood sugar test was carried out using glucometer. Measurements on height, weight and waist 
circumference were taken to obtain the anthropometric information. 

Results: Out of 407 tuberculosis patients recruited in the study, 37 (9.1%) were found to have diabetes. Among 
them 28 (6.9%) were self reported cases of diabetes while 9 (2.2%) were found with random blood sugar level 
>200mg/dl. Tuberculosis patients aged 50 years and above (OR 7.5; 95% CI 2.72-20.66), ever tobacco users 
(OR 3.5; 95% CI 1.19-10.74), high income status (OR 5.2; 95% CI 1.59-17.26) and self history of high blood 
pressure (OR 20.0; 95% CI 5.07-79.50) were found significantly associated with diabetes.  

Conclusion: Overall, the prevalence of diabetes among tuberculosis patients was 9.1%. Older age, tobacco use, 
high income status and history of high blood pressure were identified as associated risk factors. 
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INTRODUCTION 

World Health Organization (WHO) stated that 350 
million people were living with diabetes in 2011.1 It is 
predicted to increase by 50.0% till 2030. The 
prevalence of diabetes is similar in both high and low-
income countries. Likewise, in 2011, there were 8.7 
million estimated new cases of tuberculosis (TB) and 
1.4 million had died from TB.2 South-East Asia and 
Western Pacific regions accounted for 60.0% of total 
TB cases. TB in Nepal remains to be a major public 
health problem. About 45.0% of the total population is 
infected with TB, of which 60.0% are adults.3 

Diabetes leads to the faster progression of latent TB 
infection (LTBI) to active TB disease and poor TB 
treatment outcomes such as death during treatment, 
relapses and delayed sputum smear conversion.1 The 
prevalence of diabetes among TB patients varies 
between countries and limited evidences are drawn 
from low-income countries.4 Studies in several 
countries showed varied results regarding the 
prevalence of diabetes among TB patients.  Some 
revealed 3.3% while others reported up to 44.0%.5-18 

In Nepal, however no studies were found on 
prevalence of diabetes among tuberculosis patients 
and its associated risk factors. Thus, the aim of this 
study was to determine the prevalence of diabetes 
among tuberculosis patients and to identify the 
associated risk factors. 
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Study variables: 

Dependent variable: Diabetes among TB patients 

Independent variable: Independent variables were 
divided into 3 major domains: 

1. Socio-demographic factors (Age, Sex, Education 
and Income ) 

2. Anthropometric measurements (Body Mass Index 
(BMI) and waist circumference) 

3. Behavioral and other risk factors (tobacco use, 
alcohol use, family history of diabetes, physical 
activity, food habit, type of TB and history of high 
blood pressure) 

Operational definition of variables: 
Diabetes: Respondent who self reported of having 
diabetes and/or those with random blood sugar level 
>200 mg/dl at the time of the study enrollment tested 
by using glucometer was considered to have 
diabetes.10 

TB patient: Respondent who was diagnosed and 
registered as a tuberculosis patient under National 
Tuberculosis Control Program and was on TB 
treatment during the study period. 
Age: Age of the respondent was in completed years   

Income: Income status of the respondents was 
obtained using principle component analysis method. 
Respondents were classified into three groups: High, 
Middle and Low income status. A total of 15 
components were included in the analysis to find out 
the income status of the respondents.  

Education: Respondents highest level of education. 
For the purpose of this study, it was classified as:  

No education: Never attended school  

Primary: Formal education up to five classes  

Secondary: Formal education from 6-10  

Intermediate (10+2) or above, 12 class passed or 
above  

Place of Residence: Those respondents who were 
living in VDCs and municipalities for at least more 
than 6 months from the interview date were classified 
as rural residents and urban residents respectively.  

Tobacco Use  

Ever user: Respondent who revealed that they had 
ever used tobacco products (cigarettes and/or bidis, 

khaini, surti, gutkha, pan with jarda and others) but 
was or was not using at the time of the study.  

Current user: Respondent using tobacco products 
(cigarettes and/or bidis, khaini, surti, gutkha, pan with 
jarda and others) at the time of study enrollment.  

Alcohol Use  

Ever user: Respondent who answered that they had 
ever used alcohol but was or was not using at the 
time of the study.  

Current user: Respondent using alcohol at the time 
of study enrollment.  

Family History of Diabetes: Respondents with any 
one of their parents/grandparents/siblings suffered or 
suffering from diabetes.  

Food Habit: Respondents being a vegetarian (with 
eggs or without eggs) and a non vegetarian.  

Physical Activity: Respondents meeting WHO 
recommendations of 600 MET minutes per week 
were considered as physically active and those not 
meeting the recommended value were categorized as 
physically inactive. Metabolic Equivalent (MET) is the 
ratio of a person’s working metabolic rate relative to 
the resting metabolic rate. One MET is defined as the 
energy cost of sitting quietly and is equivalent to a 
caloric consumption of 1 kcal/kg/hour.19 

METHODOLOGY 

Study design: A descriptive, cross-sectional study 
was carried out. 

Study population:  All TB patients aged 15 years 
and above who were registered under National 
Tuberculosis Control Program and on treatment 
during the study period were the study population. 
The association between DR TB and diabetes was 
found unclear, thus DR TB was excluded.20 
Pregnant/lactating mothers were also excluded in the 
study.  

Study setting: The study was conducted in 
Kathmandu valley comprising three districts viz. 
Kathmandu, Lalitpur and Bhaktapur which consists of 
a total of 107 DOTS units. The sites were purposively 
selected. 

Sample Size  

Sample size was calculated with following values:  
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• Two sided confidence level = 95.0%  
• Prevalence of diabetes among tuberculosis patients = 

14.0%10  
• Sample size (n)= z2pq/l2  
• n = 1.96*1.96*0.14*0.86/(.05)2 = 185.01 =185  
• n = 185*2 = 370 (Adding design effect 2)  
• Non response rate: 10.0%  
• Total sample size = 407  

Sampling Design: Each DOTS unit was considered 
as a cluster. Out of the total 107 DOTS units in the 
valley, 17 DOTS units were visited which included 9 
from Kathmandu, 4 from Lalitpur and 4 from 
Bhaktapur to get the sample of 407 participants. 
Seven of those visited DOTS units were hospital run 
clinics, 5 were municipality run urban health clinics 
(UHCs), 2 were health posts (HPs), 2 were primary 
health care centers (PHCCs) and 1 was NGO run 
DOTS unit. 

Data collection procedure: Data was collected from 
15th of September to 23rd of November 2013. 
Research Assistants visited the DOTS units and 
requested TB patients for participation. Those who 
provided verbal as well as written consent were 
included in the study. Face to face interviews using 
pretested structured questionnaire was done to 
collect the information on socio-demographic 
characteristics, behavioral and other risk factors 
along with a history of diabetes. For self reported 
diabetes, patients were asked to collect the 
medication slips /patient cards /diagnosis slips to 
ensure the confirmation of self reported diabetes. In 
case the DOTS center is hospital run DOTS centers 
and if the patient was diagnosed with diabetes in the 
respective hospital, laboratory records were also 
reviewed. Height and waist circumference were 
measured using non stretchable linen tape while well 
calibrated floor weighing scale was used to measure 
weight to get the anthropometric information by the 
trained research assistants. The measurements were 
used to derive the Body Mass Index (BMI) and the 
BMI 18.50 to 24.99 kg/m2 was categorized as normal. 
Random capillary blood sugar test was conducted 
using glucometer by research assistants with clinical 
background (One of them is staff nurse and other is 
Health Assistant). The glucometer used for the 
purpose of this study was named Gmate Mini, a 
product of PHILOSYS (a korean company).  Various 
studies showed different results for varied values in 

regard to the sensitivity and specificity of using 
glucometer for random capillary blood glucose level 
test. The sensitivity and specificity of a glucometer for 
random capillary blood sugar test for the value more 
than 7.8mmol/l (140.4 mg/dl) is 75.0% and 88.0% 
respectively.21 Those patients with blood sugar level 
>200mg/dl taken randomly at the time of study 
enrollment were considered as diabetic.10  

Study Instrument: 

• Interviewer administered structured questionnaire 
including Global Physical Activity Questionnaire (GPAQ) 
developed by WHO for assessing physical activity. 19 

• Floor weighing scale for weight, and Linen tape for 
height, and waist circumference measurement were 
used. 

• Gmate Mini, a product of PHILOSYS (Glucometer) for 
random capillary blood sugar test.  

Pretesting of questionnaire: Pretesting of 
questionnaire was done in Baneswor DOTS clinic. A 
total of 20 TB patients had undergone pretesting for 
diabetes. As a result minor changes were made in a 
questionnaire. 

Ethics Statement: Approval was taken from 
Institutional Review Board (IRB), Institute of Medicine 
(IOM), Tribhuvan University, Maharajgunj, Nepal. TB 
patients aged 15 years and above were the study 
participants. Both written and verbal consent was 
obtained prior to the test. The consent form was 
priorly designed and approved from the IRB, IOM 
before its application in the field. The written consents 
obtained were kept in an individual patient files and 
were documented. Patients with self history of 
diabetes were advised on lifestyle modification 
measures and those found on medication for both 
diabetes and TB were advised to continue both 
medication. Patients with blood sugar level 
>200mg/dl were advised to go for the confirmatory 
test of diabetes. They were also notified to the 
respective DOTS units’ in-charge for follow up. 

Data management and analysis: Data was entered in 
EpiData 3.1 and analysis was done in three sections 
using Statistical Package for Social Sciences (SPSS) 
full version 16. Descriptive analysis was done in the 
form of frequencies, percentages, mean, median and 
standard deviation. Chi-square/fischer’s exact test 
was done to test the association. Variables with p 
value <0.05 were considered to be significant and 
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were subjected to multivariate analysis. Prevalence 
odds ratio with confidence interval was also 
calculated. 

RESULTS 

Out of 407 TB patients enrolled in the study, 37 
(9.1%) were found to have diabetes. Of which, 28 
(6.9%) were self reported cases and 9 (2.2%) were 
identified by the test. Twenty five (89.3%) out of 28 
self reported cases had a history of diabetes prior to 
the TB diagnosis while 2 (7.1%) had known at the 
time TB was diagnosed and 1 (3.6%) knew after TB 
was diagnosed. Major proportion of TB patients with 
diabetes were 50 years and above (54.0%), male 
(56.8%) and living in urban part (94.6%) of the valley. 
Likewise, most of the diabetic TB patients (73.0%) 
had normal Body Mass Index (BMI) (18.50-
24.99)kg/m2 and waist circumference <90 cm 
(96.5%). Majority had ever used tobacco (78.4%), 
were non vegetarian (91.9%) and pulmonary TB 
patients (73.0%). Under bivariate analysis, TB 
patients aged 50 years and above (P =0.000), high 
income status (P =0.000), waist circumference 
>90cm (P =0.000), ever tobacco users (P =0.001), 
ever alcohol users (P =0.002), positive family history 
of diabetes (P =0.012), self history of high blood 
pressure (P =0.000) and pulmonary TB (P =0.030) 
were found associated with diabetes. However, when 
these variables were subjected to multivariate 
analysis, TB patients aged 50 years and above 
(Prevalence odds ratio [POR] 7.5, 95% CI 2.72-
20.66), high income status (POR 5.2, 95% CI 1.59-
17.26), ever tobacco users (POR 3.5, 95% CI 1.19-
10.74) and self history of high blood pressure (POR 
20.0, 95% CI 5.07-79.50) were identified as 
associated risk factors of diabetes among TB 
patients. 

Table 1. Respondents by their diabetic status 
Characteristics  Frequency  Percent (%)  
Diabetes (n = 407)  
Yes  37  9.1  
No  370  90.9  
Diabetic status (n = 37)  
Self reported  28  75.7  
Random blood 
l  l l  200 

9  24.3  
History of diabetes prior TB diagnosis (n = 28)  
Yes  25  89.3  

No  1  3.6  
Don’t know 2 7.1 
 

Table 2. Respondents by their socio-demographic 
characteristics 
Socio-
demographic 
characteristics  

TB-DM 
(n=37)  

TB only 
(n=370)  

Total 
(n=407)  

Age group  
15-24  1 (2.7%)  168(45.4%)  168(41.3%)  

25-34  1(2.7%)  114(30.8%)  115(28.3%)  

35-44  9(24.3%)  41 (11.1%)  51 (12.5%)  

45-54  14 (37.8%)  24 (6.5%)  38(9.3%)  

Above 55  12 (32.5%)  23 (6.2%)  35(8.6%)  

Mean±SD (yrs)  50.1±9.2  29.6±12.4  31.4±13.5  
Sex  
Male  21 (56.8%)  178(48.1%)  199(48.9%)  

Female  16 (43.2%)  192(51.9%)  208(51.1%)  
Education level  
No education  15 (40.5%)  63 (17.0%)  78 (19.2%)  
Primary (1-5)  7 (18.9%)  44 (11.9%)  51 (12.5%)  

Secondary 
(6-10)  

13 (35.1%)  178(48.1%)  191(46.9%)  

Intermediate 
level (10+2) 
and above 

2 (5.4%)  85 (23.0%)  87 (21.4%)  

Place of residence  
Rural  2(5.4%)  44(11.9%)  46(11.3%)  
Urban  35(94.6%)  326(88.1%)  361(88.7%)  

 

Table 3. Respondents by their anthropometric 
characteristics 
Anthropometric 
characteristics  

TB-DM 
(n=37)  

TB only 
(n=370))  

Total 
(n=407)  

BMI  

Underweight 
(<18.5kg/m2)  

5 (13.5%)  103(27.8%)  108(26.5%)  

Normal (18.5-
24.99)kg/m2  

27 (73.0%)  231(62.5%)  258(63.4%)  

Overweight 
(>24.99kg/m2)  

5 (13.5%)  36 (9.7%)  41 (10.1%)  

Waist circumference  

Low (<90 cms)  357(96.5%)  29 (78.4%)  368(94.8%)  

High (>90 cms)  13 (13.5%)  8 (21.6%)  21 (5.2%)  
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Mean ± SD (cms)  83.8 ± 7.9  76.5 ± 7.3  77.2 ± 7.6  

SD = Standard Deviation; DM = Diabetes Mellitus 

Table 4. Respondents by their behavioral characteristics 
and other risk factors 
Characteristics  TB-DM 

(n=37)  
TB only 
(n=370)  

Total 
(n=407)  

Tobacco use (Ever used)  
Yes  29 (78.4%)  112 (30.3%)  141 (34.6%)  
No  8 (21.6%)  258 (69.7%)  266 (65.4%)  
Alcohol use (Ever use ) 

Yes  22 (59.5%)  102 (27.6%)  124 (30.5%)  
No  15 (40.5%)  268 (72.4%)  283 (69.5%)  
Food habit  
Vegetarian  3 (8.1%)  31 (8.4%)  34 (8.4%)  
Non-vegetarian  34 (91.9%)  339 (91.6%)  373 (91.6%)  
Physical activity  
Physically active  
(≥600MET 
minutes/week)  

19 (51.4%)  230 (62.2%)  249 (61.2%)  

Physically 
inactive  
(<600MET 
minutes/week)  

18 (48.6%)  140 (37.8%)  158 (38.8%)  

Median minutes spent on sedentary activities per day* = 120 
minutes  
Self history of High blood pressure  
Yes  16 (43.2%)  8 (2.2%)  24 (5.9%)  
No  21 (56.8%)  362 (97.8%)  383 (94.1%)  
Family history of diabetes  
Yes  9 (24.4%)  30 (8.1%)  39 (9.6%)  
No  24 (64.8%)  313 (84.6%)  337 (82.8%)  
Don’t know  4 (10.8%)  27 (7.3%)  31 (7.6%)  
Type of TB  
PTB  27 (73.0%)  203 (54.9%)  230 (56.5%)  
EPTB  10 (27.0%)  167 (45.1%)  177 (43.5%)  
*Sedentary activities include sitting, watching TV, reading 
books and other idle activities while sleeping is not 
inclusive. 

 

 

Table 5. Results from bivariate analysis 

Variables  TB-DM 
(n=37)  

TB only 
(n=370)  

P value  

Age group  
<50 years  17  336  0.000*  
≥50 years 20 34  
Sex  
Female  16  192  0.381  
Male 21 178  
Place of residence  

Rural  2  44  0.410ª  
Urban 35 326  
BMI    
Underweight 
(<18.5) 

5 103 0.121 

Normal (18.5 -
24.99) 

27 231  

Overweight 
(>24.99) 

5 36  

Waist circumference 
<90 cms 29 357 0.000** 
≥90 cms 8 13  
Income status 
Low 5 131 0.000* 
Middle 5 130  
High 27 109  
Ever tobacco users 
No 8 258 0.001* 
Yes 29 112  
Ever alcohol users 
No 15 268 0.002* 
Yes 22 102  
Food habit    
Vegetarian 3 31 1.001ª 
Non 
vegetarian 

34 339  

Physical activity 
Physically 
active 

230 19 0.213 

Physically 
inactive 

140 18  

Family history of diabetes 
No 24 313 0.012ª* 
Yes 9 30  
Don’t know 4 27  
History of high blood pressure 
No 21 362 0.000ª* 
Yes 16 8  
Type of TB 
Pulmonary TB 27 203 0.030* 
Extra-
pulmonary TB 

10 167  

ª Fischer exact test value, * P value < 0.05 

Table 6. Results from multivariate analysis 

 TB-DM 
(n =37) 

TB only 
(n =370) POR (95% CI)* 

Age group  

≥50 yrs 20 (54.0) 34(9.2) 7.5 (2.72-20.66) 



SAARC J TUBER LUNG DIS HIV/AIDS, 2015 XII(2)    25 
  

 

<50 yrs 17 (46.0) 336 (90.8) Reference 

Income status 

High 27 (73.0)  109 (29.8) 5.2 (1.59-17.26) 

Middle 5 (13.5) 130 (35.1) 0.9 (0.22-3.99) 

Low 5 (13.5)  131 (35.1) Reference 

Waist circumference 

<90 cms 357(96.5) 29(78.4) 2.2 (0.47-10.34) 

>90 cms 13(13.5) 8(21.6) Reference 

Tobacco use    

Ever  29(78.4) 112(30.3) 3.5 (1.19-10.74) 

Never  8(21.6) 258(69.7) Reference 

Alcohol use 

Ever  22 (59.5) 102 (27.6) 1.1 (0.40-3.11) 

Never  15 (40.5) 268 (72.4) Reference 

Self history of high blood pressure 

Yes 16 (43.2) 8 (2.2) 20.0 (5.07-79.50) 

No  21 (56.8) 362 (97.8) Reference 

Family history of diabetes 

Yes 9 (24.4) 30 (8.1) 2.8 (0.70-11.20) 

Don’t know 4 (10.8) 27 (7.3) 2.4 (0.60-10.38) 

No 24 (64.8) 313 (84.6) Reference 

Type of TB 

Pulmonary 27 (73.0) 203 (54.9) 2.1 (0.76-6.07) 

Extra-
pulmonary 10 (27.0) 167 (45.1) Reference 

NA= Not Applicable; DM = Diabetes Mellitus; POR = Prevalence 
Odds Ratio; CI = Confidence Interval; Reference assigned for the 
reference category for categorical variables. 

DISCUSSION 

This is the first study conducted in Nepal aimed to 
determine the prevalence of diabetes among TB 
patients and to identify the associated risk factors to 
our knowledge. A total of 37 out of 407 (9.1%) TB 
patients in the study were found to have diabetes. 
This proportion was found lower than those of 
screening studies in India17 and China,14 however, it 
was found consistent with North India.17 Self reported 
diabetic TB patients (89.3%) provided a known 
history of diabetes prior to the diagnosis of TB with a 

mean duration of 49 months. A systematic review of 
13 observational studies have discussed that people 
with diabetes for longer period can have impaired 
immune responses required to oppose the 
progression of TB22 but the study had not talked on 
duration of diabetes. This could be one of the 
possible explanations behind having higher 
proportion of previously known diabetes, however, 
there are no evidences about diabetes preceding TB 
or vice-versa.23 Moreover, this can also be described 
with the observation that most (88.7%) of the TB 
patients were from urban part of the valley with easy 
access to diagnostic facilities. Older age is found 
consistently linked to diabetes6-9,12,13,16,18 which was 
also observed in this study. The consistent linkage 
found could be illustrated with the fact that type II 
diabetes is often seen in older age. This study did not 
distinguish between type I and type II diabetes but 
has mostly considered type II diabetes, since the 
mean age of diabetic TB patients was 50.1 years 
while of those non diabetic TB patients was 29.6 
years. High income status was also found associated 
with diabetes. We can expect that high income group 
of people have better, easy and early access to 
diagnostic and medical facilities. The amount of time 
spent in sedentary activities is positively associated 
with less glucose metabolic profile leading to higher 
risk of developing type II diabetes. On the contrary, 
increased physical activity causes increased 
peripheral insulin sensitivity which leads to more 
glucose uptake by muscles.24   A systematic review 
on adult sedentary behavior25 revealed that high 
income group will more likely to spent ample amount 
of time in sedentary activities. Interestingly, high 
income group of TB patients in this study was found 
spending longer time (164 minutes) compared to low 
income group (135 minutes) on sedentary activities. 
This observation could possibly describe the 
association, however, further research need to be 
done to make a relevant explanation. Likewise, 
tobacco use including smoking was also found 
significant with diabetes among TB patients. Smoking 
results in inflammation and oxidative stress in the 
body cells. Evidence showed that both inflammation 
and oxidative stress is related to the increased risk of 
diabetes. Smokers have 30.0% to 40.0 % increased 
risk of developing diabetes compared to non 
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smokers.26 In the study, it is observed that majority of 
diabetic TB patients (78.3%) had ever used tobacco 
products including smoking compared to non diabetic 
TB patients (30.3%). Also a prevalence based cohort 

study (2000-2005) for diabetes among TB patients in 
Saudi Arabia15 showed the association as well. 
Studies identifying tobacco use as a risk factor for 
type II diabetes27,28 and for TB29 had explained the 
positive association. . Accordingly, self history of high 
blood pressure was also identified as a predictor of 
diabetes among TB patients. This can be expressed 
in the studies which concluded that people with 
diabetes are more likely to have high blood 
pressure.30 More significantly, prospective research 
might justify the relationship. 

CONCLUSION 

The prevalence of diabetes among TB patients in our 
study was 9.1%. The associated risk factors identified 
were older age, high income status, tobacco use and 
hypertension. It suggests for the universal screening 
of TB patients for diabetes. 
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