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This study was performed in the department of medicine, B. V. Hospital, Bahawalpur, Pakistan, 
between January 2001 and December 2001. Prevalence of pulmonary tuberculosis in 100 dia-
betic patients admitted consecutively in medical wards was calculated and compared with 100 
non diabetic controls admitted consecutively during the same period. In this study the calcu-
lated prevalence of pulmonary tuberculosis among diabetic patients was 9.5% compared to 
non-diabetic patients who had prevalence of 2.08% (P-Value<. 002) indicating 7.5% higher risk 
in diabetic patients. The purpose of this study was found out the prevalence of pulmonary tuber-
culosis among patients with tuberculosis. 
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INTRODUCTION 
Tuberculosis is at least as old as mankind and my-
cobacteria are believed to be amongst the oldest 
bacteria on earth. Tuberculosis causes approxi-
mately 6% of all deaths world wide1. According to 
conservative estimates around 2 million new cases 
of tuberculosis are seen each year. The total num-
ber of cases of tuberculosis in the world are placed 
at 15-20 million. The disease is on the rise and 
available statistics with WHO show that annual 
incidence of tuberculosis may reach 300 per 
100,000 inhabitants in parts of Asia2. Data of 
prevalence of tuberculosis in Pakistan is available 
from two surveys conducted by the Government of 
Pakistan and WHO in 1960-61 and 1977-78. On 
the basis of tuberculin reaction of 10mm +, the 
first survey reported the prevalence rate of 54.7% 
whereas the second study reported a figure of 
54.4%. 

 Based on tuberculin reaction of 10mm + the 
reported number of new cases of tuberculosis in 
Pakistan are 1.6 million per year3. Diabetic 
patients have an increased propensity to acquire 
infection particularly of tuberculosis and fungus. 
Their frequency is reported to be four times higher 
than in non-diabetic patients4. The frequency of 
pulmonary tuberculosis in another study was 10 
times higher among diabetic patients5. Diabetics 
the prevalence of diabetes has been shown to 
increase in the developing countries as they are 
being westernised6. The estimated prevalence of 
diabetes mellitus in Pakistan is 8%. There are at 
present at least 10 million diabetics in the world7. 

 A study conducted in 1995, found the coexist-
ing prevalence of diabetes mellitus and pulmonary 

tuberculosis in Pakistan as 19.8%8. Another study 
conducted in Dakota reported that tuberculosis 
was more commonly seen in elderly diabetics i.e. 
more favorable course and outcome of tuberculosis 
seen in IDDM than in NIDDM. This can be related 
to younger age and early diagnosis of tuberculosis 
in IDDM patients9. 

 Other studies have shown that patients having 
higher glycosylated haemoglobin have more seri-
ous intoxication, more advanced disease, more 
prone to destruction, discharge bacteria more fre-
quently and are more resistant to treatment. In 
diabetes the complications are significantly related 
to hyperglycaemia. Patients with good metabolic 
control have fewer complications compared to 
patient having poor control10. Strict plasma 
glucose control is being important for the preven-
tion as well as avoidance of complications in 
diabetic patients10. Tuberculosis is the ninth most 
frequent cause of death in Africa11. A study 
performed in Taiwan revealed there was a higher 
incidence of pulmonary tuberculosis in elderly 
diabetic patients12. 
 

MATERIAL AND METHODS 
A total of 200 patients were selected and they were 
divided into two groups: 

Group 1: included diabetic patients admitted to 
the hospital for any reason. 

Group 2: comprised of non-diabetic patients 
admitted to B.V hospital, Bahawalpur 
during the same period for any reason. 
Blood samples were taken from veins 
without stasis and frothing and sent to 
the central laboratory of B.V Hospital 
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within half an hour, for glucose estima-
tion. Analysis of plasma was performed 
by oxidase method at 500nm on spec-
trophotometer. The diagnosis of diabe-
tes mellitus was based on the following 
criteria; 

 
(a) Symptomatic Patients 
 Single fasting plasma glucose > 7.8mmol/L. 
 Or random plasma glucose > 11.1mmol/L was 

considered diagnostic15. 
 
(b) Asymptomatic Patients 
 Criteria for the diagnosis were the same but 

second confirmatory test was performed15. 
 
Diagnosis of Pulmonary Tuberculosis 
For the diagnosis of pulmonary tuberculosis 
sputum samples were collected, before starting 
anti-tuberculosis treatment, in 50ml plastic jars 
with screw caps. Three to five consecutive early 
morning sputum samples were sent to the Central 
Laboratory of BV hospital within one hour after 
collection. Zeil Neelson staining of sputum smears 
was carried out in the laboratory. The reporting of 
smears was based on the following criteria22. 
 
Culture of Mycobaterium Tuberculosis 
Sputum samples were homogenized in the micro-
biology laboratory with N-acetylcestein. Decon-
tamination of samples was carried out with 4% 
sodium hydroxide. Later on pH of the samples was 
made neutral. Cultures were inoculated on 
Lowen – stein Jensen medium. Reports were 
collected 6 weeks later22, The diagnosis of pulmo-
nary tuberculosis was based on the following crite-
ria13,14,23. 

 
1. Sputum smear positive (3-10 bacilli per slide 

or more) for acid – fast bacilli at least twice. 

Sputum Smears Reporting Criteria 
 

No. of Bacilli Report 

0 No acid fast seen 

1-2 per slide Repeat specimen 

3-9 per slide + positive 

10 or more per slide ++ positive 

1 or more per field  +++ positive 

 
2. Sputum smear positive (3-10 bacilli per slide 

or more) for acid – fast bacilli at least twice. 

3. Positive sputum culture for Mycobacterium 
tuberculosis once. 

4. Sputum smear positive once (3-10 bacilli per 
slide or more) typical symptoms of tuber-culo-
sis in the form of low grade fever for more 
than one week, cough for more than four 
weeks and chest X-ray showing cavitatory 
lesions or consolidation in any of the lobes of 
the lungs. 

 
Exclusion Criteria 
 Patients, having risk factors for tuberculosis 
other than diabetes mellitus, were excluded on the 
basis of history, physical examination and neces-
sary investigations. And those factors were; silico-
sis, gastrectomy, ileal bypass, chronic renal failure, 
high dose corticosteriods, cytotoxic drugs, HIV 
infection, lymphoma, leukaemia, alcoholism and 
malnutrition. 

 
Study Groups 
Group-I (diabetics) 
A total of 100 diabetic patients were enrolled in 
this group and 5 patients were excluded because 
they did not fulfil the diagnostic criteria of pulmo-
nary tuberculosis (table 1). 

 
GROUP-II (Non-Diabetic) 
The 100 non-diabetic matched controls were 
enrolled in this group and 4 were excluded because 
they were unable to fulfill the selection criteria 
(table 2). 

 
Table 1: Study Group-I. 
 

Total patients enrolled  100 

Patients excluded from study 05 

Remaining patients 95 

Male  60 

Female 35 

 
Table 2: Study Group-II. 
 

Total patients enrolled 100 

Patients excluded from study 04 

Remaining patients 96 

Male  60 

Female 36 
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RESULTS 

In both groups the results of 191 patients were 
analysed. Results of our study were of statistical 
significance although our study groups contained a 
small number of patients. By using student T-test 
the statistical significance of prevalence of pulmo-
nary tuberculosis in diabetics was calculated and 
the P value was found to be 0.002, which statisti-
cally is significant. 
 
 
Prevalence of Pulmonary Tuberculosis 

Group-I (table 3) 

Prevalence of pulmonary tuberculosis in diabetics: 

 Total number of patients having diabeties and 
pulmonary tuberculosis = 9. 

 Total diabetic patients = 95. 

 Prevalence = 9.5%. 

 
 
Table 3: Prevalence of pulmonary tuberculosis 

in diabetics. 
 

Total diabetic patients 95 

Total patients with pulmonary tubercu-
losis  

9 

Prevalence of pulmonary tuberculosis 9.5% 

 

 
Group-II (table 4) 

Prevalence of pulmonary tuberculosis in Non-
diabetics: 

 

 Total number of patients in study group-II 
(Non-diabetics) = 96. 

 Total number of Patients with pulmonary 
tuberculosis in group-II = 2. 

 Prevalence = 2.08%. 
 

 
 

Table 4: Prevalence of pulmonary tuberculosis 
in Group-II. 

 

Total patient with tuberculosis 96 

Total patients in group-II 02 

Prevalence of tuberculosis 2.08% 

Table 5: Age grouping in diabetics. 
 

Ages groups (years) No. of patients 

Third decade (20-29) 11 

Fourth decade (30-39) 17 

Fifth decade (40-49) 25 

Sixth decade(50-59) 40 

Seventh decade(60-69) 02 

Eighth decade (70-79) 0 

 
Table 6: Age distribution in diabetic tubercu-

lous patients. 
 

Total patients  9 

Patients in 4th & 5th decade 7 

Patients in 3rd decade 2 

 
Distribution of Age 

Group-I (Diabetic Patients) 
Age range was from 20-60 years but 68.42% 
patients were in 4th and 5th decade of life. Out of 9 
patients having pulmonary tuberculosis 2 were in 
the 3rd decade (22-27) and rest of the 7 were in 4th 
and 5Th decades (table 5 and 6). 
 
Group-II (Non-diabetic patients) 
In the control group again the same age group 
people were selected, 67.70% patients were in 4th 
and 5th decade of life. Out of 96 patients two 
patients had pulmonary tuberculosis, one was 20 
years old and the other was 50 years old 
(table 7, 8). 
 
Table 7: Age grouping in non-diabetics. 
 

Age groups (years) No. of Patients 

3rd Decade (20-29) 11 

4th Decade (30-39) 17 

5th Decade (40-49) 25 

6th Decade(50-59) 40 

7th Decade(60-69) 02 

8th Decade (70-79) 01 
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Table 8: Age distribution in non - diabetic 
tuberculous patients. 

 

Total patients  2 

Patients in 5th decade 1 

Patients in 3rd decade 1 

 
Sex Distribution 

Group-I 
Among 95 patients 60 were males and 35 were 
females. Only 9 patients had pulmonary tubercu-
losis out of which 7 were males and 2 were females 
(table 9). 
 

Group-II 
In 96 patients 60 were males and 36 were females. 
In this group only 3 patients had pulmonary tuber-
culosis 1 was male and the other was a female 
(table 10). 
 
 
Table 9: Sex distribution in tuberculous diabetic 

group. 
 

Sex Frequency Percent 

Male  7 77.77 

Female 2 22.22 

Total 9 100 

 
 
Table 10: Sex distribution in tuberculous non-

diabetic group 
 

Sex Frequency Percent 

Male  1   50 

Female 1   50 

Total 2 100 

 
 

Distribution of Type I and 
Type II Diabetics Mellitus 
Among 95 diabetic patients, predominant group 
had Type-II diabetes mellitus. Eighty patients 
were with type-II diabetes mellitus (84.22%). Fif-
teen patients were with type-I diabetes mellitus 
(15.78%) (Table 11). 
 
Radiological Findings in Diabetics Group 
Radiologically lower lobe involvement and multi-
lobe involvement, were the commonest presenta-
tions (Table 13). 

Table 11: Distribution of type type-I and type II 
diabetes mellitus in group-I. 

 

Type of diabetes Frequency Percent 

Type-I 15 15.78 

Type-II 80 84.21 

Total 95 100 

 
Table 12: Chest X-ray findings in tuberculosis 

in diabetic patients. 
 

Lung Lobe involved Frequency Percent 

Upper lobe involve-
ment 

2 22.22 

Middle lobe involve-
ment 

1 11.11 

Lower lobe involve-
ment 

3 33.33 

Multilobe involvement 3 33.33 

Total 9 100 

 
 

DISCUSSION 
Diabetes mellitus is a very common metabolic 
condition and is one of the major disease affecting 
people across all kinds of barriers. It is on the rise 
everywhere in Pakistan. 
 In Pakistan both diabetes and pulmonary 
tuberculosis are very common, we searched the 
local literature but could not find any study into 
the prevalence of pulmonary tuberculosis in dia-
betics however International studies were avail-
able for comparison. Regarding the prevalence of 
tuberculosis in diabetic patients, different studies 
have shown different results. One study performed 
in Addis Ababa University Hospital showed 15.8% 
prevalence of tuberculosis among diabetics18. 
Another study showed the relative risk of 
pulmonary tuberculosis among diabetics i.e 3-5 
times higher than in the control group71. In our 
study the calculated prevalence of pulmonary 
tuberculosis among diabetic patients was 9.5 % 
compared with non-diabetic patients who had a 
prevalence of 2-8% (p-value<.002) indicating 7.5% 
higher risk in diabetic patients. 
 The present study shows higher prevalence 
compared to the other studies, which may be 
explained because of the higher prevalence of 
tuberculosis in developing countries like Pakistan. 
According to one of the WHO report on tuberculo-
sis presented in Geneva in 1997, each year 210,700 
new cases of tuberculosis occur in Pakistan20. In 
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an Ethiopian study the prevalence of tuberculosis 
in diabetic males was 52.7% compared to 43.3% in 
female diabetic patients. In our study 77.77% were 
males and 22.22% were females in Group-I. This 
sex difference may be due to less consultation, less 
awareness and less education to our women. 

 In the diabetic group with pulmonary tubercu-
losis 7/9 (77.77%) of our patients were in their 4th 
and 5th decade of life while 2/9(22.22 %) were in 
the 3rd decade. The age range in different studies 
was the same16-18. In our study we have observed 
that clinical and radiological features of tuberculo-
sis in diabetics have a different pattern compared 
with a matched control. Radiologically apices are 
commonly involved in pulmonary tuberculosis in 
non-diabetics. In our study of diabetic group 
bilateral involvement was found in 44.44%, lower 
lobe in 33.33%, upper lobes in 22.22% and middle 
lobes in 11.11%. The lower lobe involvement in 
diabetic patients has been shown in different 
studies19,21. 

 The aim of our study was to find the preva-
lence of pulmonary tuberculosis among diabetic 
patients admitted to medical wards of B.V. 
Hospital Bahawalpur, which is a teaching hospital 
affiliated with Quaid-e-Azam Medical College, 
Bahawalpur. The association between diabetes 
mellitus and pulmonary tuberculosis emphasises 
that this group should be a target for tuberculosis 
screening. 

 
CONCLUSION 
The prevalence of pulmonary tuberculosis among 
diabetic patients is higher than non-diabetic 
patients admitted to B.V. Hospital, Bahawalpur. 
The prevalence in male patients is higher than 
female patients. The major group having pulmo-
nary tuberculosis with diabetes mellitus was in 4th 
and 5th decades of life. The major symptoms of 
tuberculosis were fever, weight loss and cough. 
The predominant signs in our study of pulmonary 
tuberculosis in diabetics were coarse crepitations 
and bronchial breathing. Radiologically bilateral 
and lower lung field involvement was the 
predominant finding. Our study may not get a high 
statistical significance because of small number of 
patients however this local data may help in a 
future broad based studies. 
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