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ABSTRACT 
We aimed to compare the demographic and clinical characteristics with risk determination of TB patients 
who were smokers vs. non-smokers. The retrospective, observational & cross-sectional cohort survey was 
done to compare disease characteristic and clinical presentation during treatment of TB. Cluster random 
sampling employed in Chest Clinic of Penang General Hospital from January/2006 to June/2008. 
Statistical test were used with p-value ≤ 0.05 were considered statistically significant at 95% level of 
confidence interval. A total of 524 TB patients were recruited in study. Of this, 250 (47.7%) were never 
smokers and rest 274 (52.3%) were under ever-smoker. Majority of patients who had EPTB (79%) were 
never smoke and majority of patients (62.8%) who had pulmonary with EPTB were ever smokers. Ever 
smokers TB patients were commonly associated with older age and male gender, they also had higher 
proportion of risk factors compared to never smokers; high alcohol consumption (61% versus 3%), IVDU 
(48% versus 2%). There were significant relationships between smoking status of TB patient with race 
and initial Mantoux test. Ever smokers were significantly more likely to have moderate or far advanced 
lung’s lesion but less likely to present with minimal lesion on chest X-ray. Ever smokers TB patients 
were six times more likely to have opacity on chest X-ray compared to never smokers respectively. 
Smoking association had a significant effect on the severity of clinical, microbiological and radiological 
presentations resulting in more aggressive course of the disease compared with never smoking patients. 
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INTRODUCTION 
Tobacco smoking would lead to disease (tuberculosis infection) also death, literature evidence showed 
that tobacco smoking has been implicated as potential risk factor in both terms1.Sufficient literature 
identified that smoking (ever smoking status) is directly correlate with the high risk of being infected with 
tuberculosis to potentially high risk of dying with disease.2-4Some more there is also a liner strong dose-
response curve relationship  in between the quantity and life of smoking.(3,5) Upon the controlling of age, 
gender, alcohol consumption and other confounders, still there is a sizeable gap to explain such 
relationships.1-5It has been difficult for individuals and societies to recognize the extent of damage caused 
by tobacco. The study of the effects of tobacco use helped to create the rules of chronic disease 
epidemiology and many cancers and other disease categories have been causally linked to tobacco 
use.6The interpretation of the tuberculin skin test is recommended for screening of tuberculosis infection. 
So to ensure the sustainable continued phase of progress both in term of control and prevention, certain 
measures should be expanded and international resources herein considered.7, 8 
According to 2020 predictions, it is estimated that more than three quarters of projected deaths would be 
occur among developing countries. Furthermore, the increase trend in smoking prevalence is observed 
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among women, particularly belongs to low-income countries of Africa and Asia9-11; globally 27% of 
population is ever smokers. According to the Third National Health and Morbidity Survey, three million 
smokers in Malaysia for 2006 and about 48.8% of Malaysian male and 1.9% of female were ever 
smokers.12 

Despite resurgence in research on the association between smoking and TB and increase in the body of 
evidence which supports the association between smoking (both current and former) and the risk of being 
infected with Mycobacterium tuberculosis, risk of developing TB and risk of dying from TB, but still 
there is insufficient evidence to support an association between smoking and disease characteristics and 
treatment outcome of TB. Also the prevalence of smoking among TB patients is not well documented and 
there is no such study done in Malaysia. We aim to compare the demographic and clinical characteristics 
with risk determination of TB patients who were smokers vs. non-smokers for the better management of 
TB. 
 
MATERIALS AND METHODS 
The retrospective, observational & cross-sectional cohort survey was done to compare smoking and non-
smoking TB patients with disease characteristic and clinical presentation during treatment of TB. The 
data were collected from patients’ medical records that registered at Chest Clinic of Penang General 
Hospital from January/2006 to June/2008. TB cases were assessed during the treatment period. 
Demographic, clinical and epidemiological data were obtained manually from patients’ medical records.  
This study was conducted in the chest clinic of respiratory department in Penang General Hospital. 
Penang General Hospital is the main general hospital in Penang Island, which is located in Northwest 
Malaysia. The dominant ethnic groups of this island include Chinese (42.6%), Malay (41.1%), Indian 
(9.9%) and others (6.1%). All TB patients over age of 15 years who registered in Chest Clinic of Penang 
General Hospital during the period (1st of January/2006 to 30th of June/2008) were included in the study. 
According to the main outcome of the study, patients were categorized into two groups, those who 
smoking or stop smoking at the time of diagnosis (Ever smokers group) and those who did not (Never 
smokers group). 
Inclusion criteria was made on the Category I of TB patients (New cases), while Category II and 
Category III TB patients (Relapse, Treatment failure, Treatment after interruption and Chronic cases) & 
new cases for which the mandatory reports are incomplete and the missing data cannot be retrieved such 
as smoking status is not mentioned in medical records, also new cases of pregnant women, diabetic and 
HIV co infected patients were conclusively excluded from study. A cluster random sampling was done to 
select patients who fulfilled the eligibility criteria during the period of the study. Patients were 
consecutively included as in the following flow chart (Fig. 1). 
National Institutes of Health NIH in The Ministry of Health Malaysia approved this study. These are the 
Institute for Medical Research IMR, Clinical Research Centre CRC, Institute of Public Health IPH, 
Institute for Health Management IHM, Institute for Health Systems Research IHSR and Institute for 
Health Behavioral Research IHBR.  
Descriptive analyses were performed for quantitative variables by calculating mean and Standard 
deviation. For categorical variables, percentages and frequency distributions were determined. 
Independent t-test was applied for continuous and normally distributed variables; otherwise Mann-
Whitney U test was applied as a substitute. Chi-square test was used to show the distribution of 
proportion and frequencies of categorical variables for exposed group (ever smokers) and non-exposed 
group (never smokers). To compare the means of more than two conditions One Way ANOVA test was 
used for numerical and normally distributed variables; otherwise Kruskal Wallis test was applied. For all 
analyses, two-tailed statistical test were used with P-value ≤ 0.05 were considered statistically significant 
at 95% level of confidence interval. Univariate analyses were applied to test the association between 
individual factors and outcome variables using binary logistic regression. The adjusted odd ratio and 95% 
confidence interval were calculated for each predicted variables. For all dichotomous variables “yes” was 
coded as one and “no” was coded as two. Patients related factors used in analyses included age, alcohol 
use, intravenous drug use (IVDU), smoking status and history of chronic disease. 
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RESULTS 
Five hundred twenty four TB patients were consecutively recruited during the period of the study. Of this, 
250 (47.7%) were never smokers. Ever smoking TB patients accounted for 274 (52.3%). The distribution 
of gender of TB patients (n = 524) attending chest clinic of Penang General Hospital during January/2006 
– June/2008.  Male were considered the vast majority and accounted for 70.4% (369/524), while female 
accounted for 29.6% (155/524). The majority (52.9%) was Chinese, followed by Malay (30.4%), Indian 
(11.5%) and other ethnicity (5.3%). The means (± SD) age and weight of the study patients was found to 
be 44.97 ± 17.13 and 50.96 ± 12.40 respectively. The majority of TB patients were married. Similarly the 
vast majority of patients were local. The proportions of non-drinker and non-intravenous drug use were 
higher among TB patients (Table I). 
A total of 60.5% of PTB smear positive patients were either current or ex-smokers. While 46.4% of those 
who had smear negative PTB were ever smokers. Majority of patients who had EPTB (79%) were never 
smoke and majority of patients (62.8%) who had pulmonary with EPTB were ever smokers (Fig. 2). 
Among 274 ever smokers TB patients in study cohort, smoking dose was indicated for 59 patients 
(21.5%)only; but for the majority of ever smoking TB patient (215, 78.5%), smoking dose was not 
indicated. The mean (± SD) for the number of cigarettes consumed per day by ever smokers TB patients 
was 14.86 ± 9.43. Ever smokers TB patients were commonly associated with older age and male gender, 
they also had higher proportion of risk factors compared to never smokers; high alcohol consumption 
(61% versus 3%), IVDU (48% versus 2%). There were significant relationships between smoking status 
of TB patient with race and initial Mantoux test. But there were no significant association between 
smoking habit and marital status, patients’ identities, history of chronic disease, history of contact to PTB 
patients and BCG scar (Table II). 
Ever smokers were significantly more likely to present with weight loss (OR: 2.37, CI95% 1.64-3.43, p< 
0.001), productive cough (OR: 3.70, CI 95% 2.44-5.61, p< 0.001), fever (OR: 1.79, CI95% 1.26-2.55, 
p=0.001), night sweat (OR: 1.75, CI95% 1.18-2.59, p=0.005), hemoptysis (OR: 1.93, CI95% 1.23-3.00, 
p=0.003), dyspnoea (OR: 3.74, CI 95% 2.04-6.83, p< 0.001) and loss of appetite (OR: 2.670, CI95% 
1.87-3.81, p< 0.001). 
Ever smokers TB patients were six times more likely to have opacity on chest X-ray compared to never 
smokers (263 versus 199) respectively. Smoking was not considered as a risk to be presented with 
effusion or military. Ever smokers were significantly more likely to have moderate or far advanced lung’s 
lesion but less likely to present with minimal lesion on chest X-ray (Table III). 
Ever smokers TB patients who had lesion on chest X-ray smoked twice as much as those who had no 
lesion, but this is statistically not significant. Ever smokers TB patients had two fold increased risk of 
presenting with positive sputum smear. There were no significant differences between smokers and non-
smokers in term of positive sputum culture and sensitivity and resistance of Mycobacterium tuberculosis. 
For those who had positive sputum culture and susceptibility for 1st line drug was applicable (182 patients, 
34.7%), 2 patients were resistant to H, 1 patient was resistant to R, 3 patients were resistant to E and 9 
patients were resistant to S (Table IV). 
Ever smokers TB patients were significantly more likely to present with pulmonary form of TB compared 
to never smokers (68.6% versus 49.2%) respectively. Current and ex-smokers were significantly less 
likely to have extra-pulmonary TB compared to non-smokers (6.2% versus 25.6%) respectively, but the 
differences in category of TB diagnosis with regard to number of cigarettes consumed per day by ever 
smokers TB patients whose smoking dose was calculated and we found that Ever smokers TB patients 
who had pulmonary form of TB smoked were thrice as much as those who had extra-pulmonary TB, but 
these differences were statistically not significant. 
 
DISCUSSION 
In this study Male gender is more common among ever smoker TB patients than female (98.5% versus 
1.5%) which reflects the differences in prevalence of smoking in the two sections of the population in 
Malaysia.12 There is significant association between age and gender with smoking habit; smoking is 
significantly associated with older age, male and this is could be a factor for differences in the rate of TB 
between men and women. Chan, Leung and Yu found that that the differences in age and sex among TB 
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patients were due to smoking factor.13-15 Lowe found that patients over 30 years of age of both sex with 
pulmonary TB showed significant deficiency of non-smokers and light smokers and an excess of 
moderate and heavy smokers when compared with the control.16  
There is no significant association between ever smokers and never smokers among TB patients in terms 
of weight and marital status. This result corresponding to result of other studies.17-18In these studies 
authors did not find statistically significant differences when studying socioeconomic status as predictors 
of TB among smokers and non-smokers. High proportion of intravenous drug user is among ever smokers 
group when compared to never smokers (48/274 versus 2/250). Leung also found ever smokers is 
significantly associated with intravenous drug use (P < 0.001).18Excess alcohol use has clinical features 
associated with greater infectiousness of Mycobacterium tuberculosis, so it is a well known confounder.19-

20In this study, alcohol use is found to be significantly associated with ever smokers of TB patients. 
However the prevalence of non-drinkers among ever smokers TB patients in the cohort is still higher than 
the prevalence of drinkers. This result corresponding to the result of the study done by Leung.18Therefore 
alcohol use is unlikely to account for all of the association observed between smoking and TB. 
History of contact to pulmonary TB patients in this study is not significantly associated with ever smokers 
which correspond to the result of studies done by Solsona and Leung. 18, 21This is suggesting that these 
factors might not always go together. There are significant differences in disease manifestations between 
ever smokers and never smokers. Current and ex-smokers are more likely to present with weight loss, 
cough, fever, night sweat, frank hemoptysis, dyspnoea and loss of appetite this is probably due to 
selection of more advanced disease. Fewer cases of ever smokers have others isolated extra-thoracic 
symptoms on presentation; this is might due to these symptom usually associated with extra-pulmonary 
TB which is more common among never smokers. In a previous study done in Hong Kong, the author 
found significant differences between ever and never smokers in term of clinical presentations; he found 
ever smokers more likely to present with cough and dyspnoea and less likely to present with extra-
thoracic symptoms which is consistent to the results of our study.18   
There are more ever smokers with opacity on chest X-ray compared to never smokers, which 
corroborated the results of a study done by Ugriumov in 2001 in which fibrocavernous TB was prevalent 
in smokers.22Also meta-analysis for high quality studies of the association between smoking and lung 
involvement found a pooled (OR 2.6, 95% CI 2.1-3.4). Furthermore current smokers were found to be 
(2.6, 95% CI 1.6-4.3) times more likely to develop pulmonary TB disease compared to never smokers, 
whereas former smokers were (1.6, 95% CI 1.2-2.1) times more likely.23High prevalence of lung opacity 
on chest X-ray among ever smokers suggests that cigarette smoke may have a direct role in the 
pathogenesis of the disease. Cigarette smoke has been found to induce structural changes in experimental 
mycobacterium strains, as well as enhance the moisture exuding function of the lung in both normal 
individuals and TB patients.15, 24- 27 

Although it is difficult from this study to exactly delineate the effects of smoking on different steps in the 
pathogenesis of TB, increased risk of infection would not be sufficient to explain all these observation in 
particular lung opacity and the aggressive symptoms on presentation. Military involvement is more 
common among never smokers; although this is failed to reach statistical significance. This result contrast 
with result of Leung which found that military involvement commoner among never smokers.18This 
finding might due to more extra-pulmonary TB occur among never smokers.  In West Africa the risk of 
developing smears positive pulmonary TB was three times among current smokers and two times among 
ex-smokers when compared to non-smokers (OR 3.14, 95% CI 2.35-4.21 and OR 2.38, 95% CI 1.50-
3.77) respectively.28Altet and Leung also found that smoking patients had a higher proportion of positive 
sputum smear.18, 29 

Our finding correspond to the result of these studies, in which ever smokers two fold more likely to have 
initial positive sputum smear (OR 2.416, 95% CI 1.67-3.47) compared to never smokers. Initial positive 
sputum culture dose not differ between ever smokers and non-smokers (OR 1.045, 95% CI 0.66-1.63) 
probably due to decreased sample size for those who had positive culture. Leung found that ever smokers 
were more likely to have positive sputum culture (OR 1.55, P = 0.002). (18) Ruddy et al found that 
smoking increased likelihood of having Mycobacterium tuberculosis resistance to Isoniazid (OR 3.3, 95% 
CI 1.2-9.2).30 
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TB patients who smoked had a higher proportion of smear positive pulmonary form compared to non-
smokers (OR 2.257) 95% CI (1.58-3.22) P < 0.001; while extra-pulmonary TB is more commoner among 
never smokers group (OR 0.192) 95% CI (0.10-0.33) P < 0.001. Musellim also recently found greater 
association between smoking and the site of reactivation of TB.31Alcaide also found that active smoking 
was the only factor independently associated with the development of pulmonary TB when infected (OR 
3.8, 95% CI 1.5-9.8) after balancing for age, sex and social class status.32While Gupta found that smokers 
four times more likely to have pulmonary TB (OR 4.42, 95% CI 2.54-7.60) compared to healthy subject 
after balancing for age, sex, socio-economic status and exposure to TB patients.33  
Ariyothai found that the more than ten cigarettes per day and more than 10 years duration of smoking was 
strongly associated with pulmonary TB in active (current and ex-active) smokers (OR 3.98 95% CI 1.26-
12.60 and OR 2.96, 95%CI 1.06-8.22) respectively after controlling for BMI.34Yu also found that the 
relative risk of heavy smokers was (2.17, 95% CI 1.29-3.63) after controlling for age, sex, history of 
contact, area of residence and type of employment. 15These findings consistent with the understanding 
that long term exposure to cigarettes smoke has an adverse effect on the lung’s defense mechanisms, 
mainly the ability for clearance of potential pathogens such as Mycobacterium tuberculosis. 35 
Ever smokers four times more likely to have slower smear conversion at two months compared to non-
smokers (OR 4.814, 95% CI 1.96-11.80). Leung found that there was no statistically significant 
difference in the smear conversion rate at two months between smokers and non-smokers (OR 0.89, P = 
0.655) (Leung et al., 2003). Abal found smokers with far advanced radiographic abnormalities (P = 
0.038) or with 3+ smear status (P = 0.011), were found to have a less chance of an early smear 
conversion.36Of 59 smoker patients whose smoking dose was determinant, just 4 had slower smear 
conversion for this reason no statistically significant difference was detected, despite that the mean of 
number of cigarettes consumed per day among those who had slower smear conversion was higher than 
those whose sputum smear converted at two months (16.5 ± 4.1 and 14.8 ± 9.4) respectively. 
 
CONCLUSION 
The prevalence of smoking is high among TB patients in Malaysia. Smoking showed considerable 
association with lung involvement. This association also had significant effect on the severity of clinical, 
microbiological and radiological presentations resulting in more insistent course of the disease compared 
with never smoking patients.  Also this analysis documents smoking as a risk factor for unfavorable 
outcomes among TB patients registered in DOTS program, which is not yet performing optimally. This is 
useful to improve program performance and should be undertaken in setting where cure rate is low. 
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Table 1: Characteristics of TB patients in Penang General Hospital of Penang, Malaysia 
Characteristics Descriptive 
Age in years (mean ± SD) 44.97 ± 17.13 
Weight in kg (mean ± SD) 50.96 ± 12.40 
Marital status 
Single 
Married 
Divorced/Widow 
Not applicable 

 
206 (39.3) 

283 (54.0%) 
14 (2.7%) 
21 (4.0%) 

Patient’s identity 
Local 
Foreigner 

 
494 (94.3%) 

30 (5.7%) 
Alcoholic 
Yes 
No 

 
64 (12.2%) 

460 (87.8%) 
IVDU 
Yes 
No 

 
50 (9.5%) 

474 (90.5%) 
History of chronic disease 
Yes 
No 

 
64 (12.2%) 

460 (87.8%) 
History of contact to PTB patient 
Yes 
No 

 
107 (31.8%) 
229 (68.2%) 

BCG scar 
Present 
Absent 

 
287 (57.6%) 
211 (42.4%) 

Initial Mantoux test 
Not done 
No result 
< 10 mm 
≥ 10 mm 

 
353 (70.6%) 

42 (8.4%) 
32 (6.4%) 
73 (14.6%) 
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Table 2: Demographics and other characteristics of ever smoking versus never smoking TB patients 
Characteristics Smoking status P value 

Never smokers Ever smokers 
Age  40.98 ± 18.07 48.62 ± 15.40 < 0.001 
Weight  51.42 ± 14.42 50.55 ± 10.30 0.176 
Sex 
Male  
Female  

 
99 (39.6%) 

155 (60.4%) 

 
270 (98.5%) 

4 (1.5%) 

< 0.001 

Race  
Malay 
Chinese  
Indian 
Others  

 
87 (34.8%) 

129 (51.6%) 
18 (7.2%) 
16 (6.4%) 

 
72 (26.3%) 

148 (54.0%) 
42 (15.3%) 
12 (4.4%) 

 
 

0.008 

Marital Status 
Single 
Married 
Divorced/Widow 
Not applicable  

 
95 (38.0%) 

136 (54.4%) 
5 (2.0%) 
14 (5.6%) 

 
111 (40.5%) 
147 (53.6%) 

9 (3.3%) 
7 (2.6%) 

 
 

0.256 
 

Patient identity  
Local 
Foreigner  

 
233 (93.2%) 

17 (6.8%) 

 
261 (95.3%) 

13 (4.7%) 

 
0.312 

Alcoholic status 
Yes  
No   

 
3 (1.2%) 

247 (98.8%) 

 
61 (22.3%) 

213 (77.7%) 

 
< 0.001 

IVDU 
Yes 
No  

 
2 (0.8%) 

248 (99.2%) 

 
48 (17.5%) 

226 (82.5%) 

 
< 0.001 

History of chronic disease 
Yes 
No  

 
33 (13.2%) 

217 (86.8%) 

 
31 (11.3%) 

243 (88.7%) 

 
0.510 

 
History of contact to PTB patients  
Yes  
No  

 
57 (33.3%) 

114 (66.7%) 

 
50 (30.3%) 

115 (69.7%) 

 
0.551 

BCG scar 
Present  
Absent   

 
146 (61.6%) 
91 (38.4%) 

 
141 (54.0%) 
120 (46.0%) 

 
0.087 

Initial Mantoux test 
Not done  
No result 
< 10 mm 
≥ 10 mm 

 
161 (66.8%) 

16 (6.6%) 
14 (5.8%) 
50 (20.7%) 

 
192 (74.1%) 
26 (10.0%) 
18 (6.9%) 
23 (8.9%) 

 
 

0.002 
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Table 3: Radiological presentations of ever smoking versus never smoking TB patients 
 

Presentations  
Smoking status  

OR 
 

95% CI 
 

P value Never smoker 
N (%) 

Ever smoker 
N (%) 

Opacity in CXR 
Yes 
No 

 
199 (79.6%) 
51 (20.4%) 

 
263 (96.3) 
10 (3.7%) 

 
6.740 

 
3.33-13.60 

 
< 0.001 

Effusion 
Yes 
No 

 
18 (7.2%) 

232 (92.8%) 

 
25 (9.2%) 
248 (90.8) 

 
1.299 

 
0.69-2.44 

 
0.416 

Miliary 
Yes 
No 

 
5 (2.0%) 

245 (98.0%) 

 
2 (0.7%) 

271 (99.3%) 

 
0.362 

 
0.07-1.88 

 
0.208 

Lesion  
Yes 
No 

 
43 (17.2%) 

207 (82.8%) 

 
7 (2.6%) 

267 (97.4%) 

 
0.126 

 
0.05-0.28 

 
< 0.001 

Minimal lesion 
Yes 
No 

 
111 (44.4%) 
139 (55.6%) 

 
96 (35.0%) 

178 (65.0%) 

 
0.675 

 
0.47-0.96 

 
0.029 

Moderate advance lesion 
Yes 
No 

 
65 (26.0%) 

185 (74.0%) 

 
115 (42.0%) 
159 (58.0%) 

 
2.059 

 
1.42-2.98 

 
< 0.001 

Far Advanced lesion 
Yes 
No 

 
21 (8.4%) 
229 (91.6) 

 
52 (19.0%) 

222 (81.0%) 

 
2.554 

 
1.48-4.38 

 
< 0.001 

 
Table 4: Microbiological presentations of ever smoking versus never smoking TB patients 

 
Variables 

Smoking status  
OR  

 
 95% CI 

 
P value Never smoker 

N (%) 
Ever smoker 

N (%) 
Initial positive sputum smear 
Yes 
No 

 
132 (52.8%) 
118 (47.2%) 

 
200 (73.0%) 
74 (27.0%) 

 
2.416 

 
1.67-3.47 

 
< 0.001 

Initial negative sputum smear 
Yes 
No 

 
62 (24.8%) 

188 (75.2%) 

 
50 (18.2%) 
224 (81.8%) 

 
0.677 

 
0.44-1.03 

 
0.068 

Initial positive sputum culture 
Yes 
No 

 
44 (17.6%) 

206 (82.4%) 

 
50 (18.2%) 
224 (81.8%) 

 
1.045 

 
0.66-1.63 

 
0.847 

Initial negative sputum culture 
Yes 
No 

 
12 (4.8%) 

238 (95.2%) 

 
14 (5.1%) 

260 (94.9%) 

 
1.068 

 
0.48-2.35 

 
0.871 

Sensitive MTB 
Yes  
No  

 
65 (26.0%) 

185 (74.0%) 

 
106 (38.7%) 
168 (61.3%) 

 
1.796 

 
1.23-2.60 

 
0.002 

Mono resistance MTB 
Yes  
No  

 
2 (0.8%) 

248 (99.2%) 

 
9 (3.3%) 

265 (96.7%) 

 
2.802  

 

 
0.58-13.37 

 

 
0.179 
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Fig. 1: Inclusion and Exclusion mode of study 
 
 

 
 

 
 

Fig. 2 Smoking status according to type of TB diagnosis 
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