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 Implication for health policy/practice/research/medical education:
The aim of this study is to determine the association between TB and cigarette smoking in an endemic area for tuberculosis. In gen-
eral, the findings of this research are indicative of strong association between TB and smoking. These results prompt for including 
interventions for smoking cessation in the current tuberculosis control practice.

Background: The association between smoking and tuberculosis (TB), which has been 
proven in multiple studies with different study population ethnicity, has not yet re-
ceived sufficient attention in terms of TB control. 
Objectives: The aim of the present study was to determine the association between TB 
and cigarette smoking in southeastern Iran, an endemic area for tuberculosis.
Patients and Methods: This prospective case-control study conducted at a University-
Affiliated Hospital (Boo-Ali Hospital, Zahedan, and Southeastern Iran) from March 2007 
to March 2012 enrolled 253 TB patients and 312 healthy controls. Factors including his-
tory of cigarette smoking, duration of smoking, number of cigarettes smoked per day, 
consumption of other drugs (parenteral and non-parenteral), and family history of tu-
berculosis and smoking, were evaluated in both cases and controls. Univarate and multi-
variate logistic regressions were performed to compare TB cases and controls. The odds 
ratio (OR) and 95% confidence intervals (CI) were also estimated.
Results: The results of the study revealed a significant difference between TB and control 
groups in relation to smoking (P < 0.0001). In multivariate logistic regression, cigarette 
smokers were 3.1 (95% CI: 1.4-10.3) times more frequent in TB patients compared with con-
trols. Other factors that showed significant differences between TB patients and controls 
were the use of non-parenteral drugs (OR = 3.6, 95% CI: 2.2-21.4), family history of TB (OR 
= 6.6, 95% CI: 2.3-18.2), family history of smoking (OR = 2.8, 95% CI: 1.1-8.4), and smoking 
history of more than 10 years (OR = 1.6, 95% CI: 1.2-9.8).
Conclusions: The present study evidenced the association between TB and smoking. It is 
therefore recommended to include interventions for smoking cessation in the current 
TB control practice. Copyright c  2012 Kowsar Corp. All rights reserved.
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1. Background 

Tuberculosis (TB) is one of the leading causes of death 
worldwide and remains a major public health burden 
in many developing countries. Approximately 1.3 billion 
people smoke tobacco products and most of them live 

in low- or middle-income countries, where the burden 
of TB is also very high (1). The World Health Organization 
reported that smoking causes 9% of all deaths worldwide 
(2). Tobacco smoking has been shown to associate with 
TB infection. Moreover, cigarette smoking is also associ-
ated with negative prognosis of TB (3). Smoking may af-
fect many organ systems, but the lungs suffer by far the 
most damage. Smoking damages the lungs and impacts 
the body’s immune system, making smokers more sus-
ceptible to TB infection. The occurrence of TB has been 
shown to be linked to altered immune response and 
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multiple defects in immune cells such as macrophages, 
monocytes and CD4 lymphocytes (4). Other mechanisms, 
such as mechanical disruption of cilia function and hor-
monal effects, could also appear secondarily to smoking 
(5). Therefore, all these factors may contribute to the 
increased susceptibility of an individual to develop TB 
infection. Several studies found that significantly more 
current smokers developed TB and subsequently died 
within the follow-up period than non-smokers (6-8). It 
is possible that smoking increases the risk of relapse, by 
facilitating the  persistence of M. Tuberculosis infection 
after treatment and augments the risk for any residual M. 
Tuberculosis bacilli to promote infection that would lead 
to disease (3). Several cross-sectional case-control stud-
ies have reported the smoking - TB association (2,9,10). 
The most important cohort study on this matter was 
conducted in India from 1991 to 2003, which presented 
a strong evidence of this association (11). The necessity to 
verify the certitude of cigarette smoking - TB association 
in the southeastern Iranian population constituted the 
rationale for the present research. 

2. Objectives

The aim of the present study was to determine the asso-
ciation between TB and cigarette smoking in southeast-
ern Iran, an endemic area for tuberculosis.

3. Patients and Methods

This prospective case-control study was conducted at a 
university-affiliated hospital (Boo-Ali Hospital, Zahedan, 
and southeastern Iran) from March 2007 to March 2012. 
Diagnosis of pulmonary TB patients was established on 
clinical findings, positive sputum smear for acid fast ba-
cilli and the results of chest X-ray. Only patients who were 
confirmed by microbial culture were included into the 
study. Therefore, 253 TB patients were included in the fi-
nal analysis. Three hundred and twelve normal healthy 
subjects who underwent the physical examination at 

Boo-Ali Hospital were recruited during the study period 
and were matched for age and sex to TB patients. The in-
clusion criteria for normal healthy subjects were the ab-
sence of clinical symptoms and signs suggestive for active 
pulmonary tuberculosis and normal chest X-ray. Factors 
including history of cigarette smoking, smoking dura-
tion, number of cigarettes smoked per day, consumption 
of other drugs (parenteral and non-parenteral), and fam-
ily history of tuberculosis and smoking were registered 
for both TB cases and controls. Comparison between TB 
smokers and TB non-smokers were performed using the 
SPSS 17.0 software version (IBM Corp., Armonk, NY, US) 
and results with a P < 0.05 were considered statistically 
significant. Both univariate and multivariate logistic re-
gressions were performed to compare cases and controls. 
The odds ratio (OR) and 95% confidence intervals (95% CI) 
were also estimated. 

4. Results

Among the 253 TB patients, 123 (48.6%) were males. Nine-
ty seven (38.3%) of TB patients were more than 50 years old 
and 104 (41.1%) were cigarette smokers. One hundred fifty 
four (49.3%) out of 312 controls were male and 116 (37.2%) 
of them were more than 50 years old. Cigarette smokers 
accounted 57 individuals (18.3%) in the control group. 
In univariate analysis, there was a significant difference 
between TB and control group, in relation to smoking (P 
= 0.0001). One hundred and six of the TB smokers (42%) 
had a history of non-parenteral consumption of drugs, 
especially opiate. Only 12 (4.7%) TB patients were intra-
venous drug users. In the control group, 51 (16.3%) were 
non-parenteral drug users and 10 (3.2%) used parenteral 
drugs. There were no statistically significant differences 
between the group of TB patients and controls according 
to use of parenteral drugs (P > 0.05), but a significant dif-
ference was shown for non-parenteral drugs (P = 0.0001). 
Human immunodeficiency virus (HIV) infections are not 
prevalent in southeastern Iran and tests for HIV detec-

TB b Patients, No. (%) Controls, No. (%) P value

Age > 50, y 97 (38.3) 116 (37.2) 0.79

Sex, Male 123 (48.6) 154 (49.3) 0.87

Cigarette smokers 104 (41.1) 57 (18.3) 0.0001

Parental drug users 12 (4.7) 10 (3.2) 0.66

Non-parenteral drug users 106 (42) 51 (16.3) 0.0001

Smoked at least 30 cigarettes per day 65 (25.7) 58 (18.6) 0.051

Smoked for at least 10 years 78 (30.8) 68 (21.8) 0.016

HIV b positive 3 (1.2) 1 (0.3) -

Lived with anyone with TB b 53 (21) 12 (3.9) 0.0001

Lived with anyone who smoke 61 (24.3) 33 (10.6) 0.0001

Table 1. General Characteristics of Tuberculosis Patients and Controls a

a Patients and controls numbers are presented as absolute values and percentages, P < 0.05 was considered statistically significant
b Abbreviations: TB, tuberculosis; HIV, human immunodeficiency virus
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tion were not requested for all patients. Therefore, only 
three out of 38 TB patients and one out of 24 controls, 
with a high risk behavior, were reported positive for HIV 
infection. Family history of TB and smoking were the two 
other risk factors that showed significant differences in 
TB patients and controls (P < 0.05) (Table 1). In multivari-
ate logistic regression (Table 2), cigarette smokers were 3.1 
(95% CI: 1.4-10.3) times more frequent in TB patients com-
parer to controls. Other factors that presented significant 
differences between TB patients and controls were the 
use of non-parenteral drugs (OR = 3.6, 95% CI: 2.2-21.4), a 
family history of TB (OR = 6.6, 95% CI: 2.3-18.2), a family his-
tory of smoking (OR = 2.8, 95% CI: 1.1-8.4), and history of 
smoking for more than 10 years (OR = 1.6; 95% CI: 1.2-9.8).

5. Discussion

As mentioned previously, smoking is a well-recognized 
major risk factor for the development of lung cancer, 
chronic obstructive pulmonary disease and other re-
spiratory infections, especially TB (10). While the rates 
of smoking have declined in developed countries dur-
ing the past few decades, they have continued to rise in 
less developed countries. As demonstrated in our study, 
cigarette smoking was three times more frequent in TB 
patients, compared to healthy individuals. Common risk 
factors related to smoking, such as smoking for more 
than 10 years, familial TB history, familial smoking his-
tory, and the use of non-parenteral drugs, were more 
frequent in TB patients, compared with controls. Smok-
ing has been associated with TB and mortality from TB 
in several studies (2,6,7,12). A 14-year prospective cohort 
study (1992–2006) carried out in South Korea from 1992 to 
2006 revealed evidences that smoking increases the inci-
dence of TB, the mortality rates from this disease, and TB 
recurrence (7). The adjusted risk of TB deaths among bidi 
smokers was 2.60 (95% CI: 2.02 - 3.33) times higher than for 
never-smokers, in a prospective study in Mumbai, India, 
with a 4 years duration from 1999 to 2003. In this study, 
approximately 32% of TB deaths could be attributable to 
bidi smoking (11). In another study carried out in south-
ern India, smoking, which increases the incidence of clin-
ical TB, was the cause of half of the male TB deaths, and of 

a quarter of all male deaths in middle age (6). Smoking 
(OR = 2.53, 95% CI: 1.23–5.21) and living in an area where 
the family health program was not implemented (OR = 
3.61, 95% CI: 1.46–8.93) were found to be independently 
associated with the relapse of TB, as indicated by the re-
port of Batista et al. in the northeast region of Brazil (13). 
Similarly to our study, other researches carried out in the 
United Kingdom, Taiwan and China, revealed the strong 
association between TB and smoking, and the reduction 
of TB risks by smoking cessation (9,12,14-16). Smoking 
has been shown to significantly associate with a delay in 
sputum smear conversion time. In addition, exposure to 
second-hand smoke can also increase the risk for both TB 
infection and development of active TB disease, among 
children and adults. Therefore, TB patients who smoke at 
home are also placing their families at a greater risk of 
TB infection. Similar to other researches, the association 
between TB and smoking was demonstrated in our study. 
It is therefore recommended to include interventions for 
smoking cessation in the current TB control practice.
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