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ASSOCIATION BETWEEN CIGARETTE SMOKING
AND PULMONARY TUBERCULOSIS

Seyed Mohammad Alavi1, Somayeh Ershadian2

ABSTRACT
Objectives: To determine the association between cigarette smoking and pulmonary
tuberculosis.
Methodology: In this retrospective study which was carried out in Razi hospital, in Ahvaz a city
southwest Iran, medical charts of patients with tuberculosis between 2005 and 2007 were
reviewed. Sixty one patients  aged 15–96 years with documented pulmonary tuberculosis (smear
positive) were selected as cases and 122 age and sex matched persons without
tuberculosis(patients hospitalized in surgery and orthopedic wards) were selected randomly as
controls. Data on smoking status, quantity of cigarette smoked, and duration of smoking was
collected from medical charts. The data in the two groups were statistically compared with
SPSS version 16. The chi square test was used to compare the frequency of cigarette smoking in
two groups. Ninety-five percent confidence intervals were calculated when appropriate.
Differences with a P value of <0.05 were considered significant.
Results: Of total 61 case, 42 (68.9%) were smoker, while, of total 122 controls 22(18%) were
smoker. The estimated odds ratio (OR) of the relation between smoking and tuberculosis was
10.1 [(95% confidence interval (CI) 4.3 to 23.5), P<0.001]. The mean of pocket –year of smoked
cigarette (20/pocket) in cases and controls were 15.9±13.7 and 13.5±9.1, respectively (P=0.5).
Conclusion: This study showed that pulmonary tuberculosis is associated to cigarette smoking.
The association is not dose-dependent. Smoking may be a risk factor for TB acquisition
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INTRODUCTION

Smoking during exposure to tubercle bacilli
is likely to produce tuberculosis (TB).1 TB with
27-50 per 100 000 population incidence rate is
the most important endemic infectious disease
in Iran.2,3 Although directly observed treatment
(DOT) strategy has decreased TB transmission
and its prevalence, but, in Iran, TB is yet a ma-
jor public health.4,5 Chronic exposure to tobacco
impairs the normal clearance of secretions on
the tracheobronchial mucosal surface and may
thus allow the causative organism, Mycobacte-
rium tuberculosis, to escape the first level of host
defenses, which prevent bacilli from reaching
the alveoli.6
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Smoke also impairs the function of pulmonary
alveolar macrophages, which are not only the
cellular target of M. tuberculosis infection but
also constitute an important early defense
mechanism against the bacteria.7 Recent work
has suggested a novel mechanism for this ef-
fect; nicotine is hypothesized to act directly on
nicotinic acetylcholine receptors on macroph-
ages to decrease intracellular tumor necrosis
factor-α production and thus impair intracellu-
lar killing of M. tuberculosis.8 Predisposing to
smoking complication such as cancer, cardio-
vascular and infection is related to amount of
cigarette smoked, which is expressed in pack-
year. These complications are more prevalent
in heavy smokers (>25 pack-years) than light
smokers (<25 pack-years).9

There is no consensus whether smoking
increase risk of TB.10 Previous studies  on the
association between smoking and clinical TB
disease showed that there was a significantly
increased risk of clinical TB among smokers
regardless of AFB positivity, adjustment for ages
and socioeconomic status, type of study, or
choice of controls.11-19 Cigarette smoking is
increasing in Iran where TB is already a
problem.2-4,20,21 It is important for Iranian health
policy makers to further develop strategies for
controlling cigarette use in order to reduce the
impact of TB in Iran. Since limited studies have
evaluated the impact of smoking on TB and the
lack of studies supporting the association
between smoking and TB in the region of study,
we conducted this retrospective study in Ahvaz
a city south west Iran. We undertook this study
to answer this question whether cigarette smok-
ing has influence on tuberculosis in our popu-
lation. Meaning of this and probable role of
smoking as a risk factor will help us to decrease
TB morbidity and mortality by reducing
smoking rate.

METHODOLOGY

This retrospective study based on existing
data was carried out in Ahvaz city in south West
Iran. Medical files of documented tuberculosis
cases hospitalized in infectious diseases ward
(cases) and hospitalized patients in orthopedic

and surgery wards without TB (controls), dur-
ing two years period from 2007 to 2009 were
reviewed.  The study was approved by research
deputy board of Medical College affiliated to
Ahvaz Jundishapur University of Medical Sci-
ences. Demographic characteristics, medical
history, cigarette smoking regarding to dura-
tion and number per day, imprisonment, HIV
serology status, drug addiction, underlying
diseases, and other medical problems were
taken from their medical files.

Sixty one TB patients as cases and one
hundred twenty two age and sex matched per-
son without TB as control, were enrolled into
the study.  Inclusion criteria for cases were docu-
mented TB, diagnosed based on National Tu-
berculosis Program (NTP). Cases with at least
two sputum smear positive for acid fast bacil-
lus (SSP-AFB) or, a chest radiography (C-X ray)
suggestive of tuberculosis plus one SSP-AFB or,
sputum culture positive for M.tuberculosis and
one SSP-AFB were defined as pulmonary tuber-
culosis (PTB). The amount of cigarette smoked
by studied patients were expressed in pack –
year. Exclusion criteria were: age less than 15
years and incomplete data. The data in the two
groups were statistically compared with SPSS
version 16. The chi square test was used to com-
pare the frequency of cigarette smoking in two
groups. Ninety-five percent confidence inter-
vals were calculated when appropriate. Differ-
ences with a P value of <0.05 were considered
significant.

RESULTS

Sixty one cases with the mean age of 41.7 ±17.8
years, and 122 controls with the mean age of
40.7 ±15.8 years, were studied. Of total 61 case
42 (68.9%) were cigarette smoker. Of total 122
controls 22(18%) were cigarette smoker. The
estimated odds ratio (OR) of the association
between smoking and tuberculosis was 10.1
[(95% confidence interval (CI) 4.3 to 23.5),
p<0.001]. The mean cigarette per day in cases
and controls was 8.9 ± 7.7 and 7.3 ± 7.1, respec-
tively (P=0.5). The mean of pocket –year of
smoked cigarette (20/pocket) in cases and con-
trols were 15.9 ± 13.7 and 13.5 ± 9.1, respectively
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(P=0.5).Residency status, co morbidity and
other data among studied patients are shown
in Table-I. There was significant differences in
HIV infection, injection drug use (IDU) and
imprisonment between two groups (P<0.05).

DISCUSSION

This is the first study of its kind done in Ahvaz
and probably in Iran. The present study showed
that cigarette smoking may be a more impor-
tant risk factor for tuberculosis than those pre-
viously documented in literature (OR, 10.1 vs.
2.3).  This result therefore suggests that it is
important for Iranian health policy makers to
further develop strategies for controlling
cigarette use in order to reduce the impact of
TB in Iran.

A review of recent published reports, showed
that cigarette smoking as a risk factors for TB
indicated a variation of odds ratio in different
area, ranging between 2.1 to 3.13.10-13,15-19 There
is potential explanation of stronger association
between smoking and TB in our study. Exist-
ence of other risk factors such as HIV infection,
imprisonment and injection drug usage in our
patients may be responsible for the develop-
ment of TB. A previous study in Ahvaz sug-
gested that TB prevalence and its mortality was
caused by imprisonment, IDU and HIV infec-
tion.22 Thus the higher prevalence of cigarette
smoking in TB patients is likely to be higher
among the patients due to their life style such
as addiction or spent time in prisons. Signifi-

cantly higher prevalence of smoking found in
our study, is therefore not surprising. We found
that TB was more prevalent in males than in
females. This is in agreement with previous
studies. In the region of study, males are at
higher risk for cigarette smoke exposure because
of their high risk behaviors. They also take part
in parties or activities, putting them at higher
risk of smoking.  Hospitalized patients in infec-
tious diseases ward were found to have higher
risk of smoking compared with control (68.9%
vs18%). This could be because the patients ad-
mitted in this ward would be expected to have
higher chances of being exposed to risk factors
of TB. The present study showed that the total
amount of cigarette smoked had no significant
effect on TB development. This finding is
against previous studies that suggested increas-
ing amount in cigarette smoked is associated
with higher risk of TB. The reason of this find-
ing is not clear and further prospective studies
are needed to achieve better results. The find-
ing that smoking is an important risk factor for
TB in our region has obvious TB control impli-
cation. High prevalence smoking in TB patients
requires high attention focused on fighting
against cigarette smoking in population espe-
cially young people as well as TB patients.

CONCLUSION

This study showed that frequency of
smoking in TB patients in the region is more
prevalent than was expected. Tuberculosis is

Table-I: Underlying diseases and characteristics of cases and controls
Variables Cases n=61    Controls n=122 P value

n (%) n (%)

Residency :  urban 50(81.9) 104(85.2)
                      rural 11(18.1) 18(14.8) 0.35
HIV* 5(8.2) 2(1.6) 0.04
Imprisonment* 18(29.5) 17(13.9) 0.01
IDU* 34(55.7) 12(9.8) <0.0001
Diabetes mellitus 7(11.5) 9(7.4) 0.25
CDS 4(6.5) 9(7.4) 0.55
Dialysis 2(3.3) 2(1.6) 0.40

HIV; Human immunodeficiency virus, IDU; Injection drug user. CDS; Cardiovascular diseases.
* Difference is significant
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associated to cigarette smoking. The association
does not show dose-dependency. Cigarette
smoking may be an important risk factor for
developing tuberculosis.

Limitations of the study: The study has several
limitations. First, our finding is based on the
retrospective observational study; we can not,
therefore, exclude the possibility of confound-
ing by variables that may be associated with
each of the exposures. For examples TB patients
are more likely to be smokers. Second, we
compared TB patients with non TB patients and
frequency of smoking in each group was ana-
lyzed. Further prospective study including large
population of smokers and non smokers is
needed for determining the smoking as a risk
factor for TB.
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