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ABSTRACT… Objective: To assess the risk of different cancer sites among the male smokers 
of the Southern Punjab, Pakistan. Study Design: Case-control design. Period: March - July 
2012. Setting: A data set of 596 males, belonging to the Southern Punjab was collected 
from the Outdoor Ward of Cancer, Oncology Ward of Nishtar Hospital and Multan Institute of 
Nuclear Medicine and Radiotherapy (MINAR) Hospital. Method: Through a self-administered 
questionnaire, smoking status and respondent’s history and medical record of various types 
of cancers were noted. The Chi-square test was used to assess the association between 
tobacco smoking and cancer disease. For the risk analysis, odds ratios and attributable risk 
were computed. Results: Among the respondents, 49.0% smoked tobacco. From the medical 
record, 438 respondents were confirmed cancerous. The average age to start tobacco was 
noted to be 23.41 ± 4.85 while the age was 45.29 ± 12.24 years for tobacco cessation. The 
percentage of lung cancer among smokers is 24.01 which is highest among all the stated 
cancer sites. The risk of a smoker getting all types of the stated cancers is at least three times.  
The risk of lung cancer attributed to smoking is 17.65 and 50.7% of all the stated cancers. 
Conclusions: Smokers in the Southern Punjab can greatly reduce their risk (more than 50%) 
of cancer if they quit smoking.
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INTRODUCTION
Cancer disease is one the most fatal diseases, 
related to the public health around the world. In 
the science of epidemiology, the disease of cancer 
is also known as malignant tumor or malignancy. 
There are about 200 different known cancers that 
affect humans.1 

It is very difficult to know about what certain 
causes account the risk of cancer. However, in 
addition to some recognized potential risk factors 
for cancer, such as lack of physical activity, certain 
wounds, radiations, fatness and environmental 
pollutants etc.2-5 Use of tobacco and different 
tobacco products are also the risk factors for 
cancer, worldwide. Many studies have been tried 
to find the risk of particular cancer type caused 
by tobacco smoking6-9. The main sites of cancer, 
related to tobacco smoking are lungs, stomach, 
kidney, urinary bladder and esophagus etc7-9.

Cancer is one of the major health problems in 
Pakistan. Cancer disease has become more 
important disease as a public health concern in 
Pakistan. Punjab is the most populous province of 
Pakistan and in its southern zone; three divisions 
are situated named as Multan division, D.G. Khan 
Division and Bahawalpur division which cover area 
of the south Punjab. The literature survey indicated 
that work on the prevalence of cancer disease due 
to tobacco smoking in the region of South Punjab, 
has not been carried out. This motivated us to find 
the relationship between the effects of tobacco 
smoking and various leading cancers in the wide 
area of the Southern Punjab. In the present study, 
we focus on the risk of cancer disease among 
males in relation to tobacco smoking. 

METHODOLOGY

Settings
For the present work, we conducted a case-
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control study to evaluate the association between 
tobacco smoking and risk of different types of 
cancer. A sample of 596 individuals has been 
collected during March, 2012 to July, 2012 from 
the Outdoor Ward of Cancer, Oncology Ward of 
Nishtar Hospital, Multan and MINAR Hospital.

In the present case-control study, for the 
identification of the patients whether they belong 
to case series, their medical records were 
checked if the patients were affected with some 
cancer they were considered as cases. 

Inclusion and Exclusion Criteria 
Our data consists of those male respondents who 
come for medical check-up of different cancer 
sites from Multan Division, D.G Khan Division 
and Bahawalpur Division. The patients other than 
cancer disease are not included.

Variables and Data Management
For the present study, the data were collected 
through an interview of self-administered 
questionnaire. The questionnaire had two sections. 
The first section consisted of respondent’s history 
about tobacco smoking. Tobacco smoking was 
addressed through question on smoking status 
(i.e. never smoker, current smoker and former 
smoker). Never smoker was defined as a person 
who never smoked. The current smokers were 
defined as those respondents who smoked 
throughout their follow-up periods and former 
smokers were those who had to stop tobacco 
smoking for at least one year before our study. 
The questions were asked about the age of the 
respondent, type of tobacco product (cigarettes/
hookah/cigar/pipe) smoked, starting age 
tobacco smoking, consumption of cigarettes/
hookah/cigar/pipe smoking per day, duration for 
cigarettes/hookah/cigar/pipe smoked and age at 
quitting (cessation) of tobacco smoking for the 
former smokers. 

The second section of the questionnaire consisted 
of respondent’s history and medical record of 
various types of cancer. The age at which the 
respondent affected from the cancer, was also 
asked in this section.

STATISTICAL METHODS 
We apply the Chi-square test to test whether there 
is significant relationship between cancer disease 
status and tobacco smoking and also check the 
association between cancer disease status and 
respondent’s age-group.

The case-control studies can not calculate 
incidences or prevalence. They can, however, 
calculate odds ratio (OR). In the present research 
work, the risk is estimated using the ORs and 
their respective 95% confidence intervals(CIs) 
for tobacco related cancer sites according to the 
type of tobacco smoker (for former and current 
smokers vs. never smokers) and for type of 
tobacco product smoked (for cigarettes and 
hookah smokers vs. never smokers).

The OR is the ratio of the odds of an event 
occurring in one group to the odds of it occurring 
in another group. The OR can be defined as

         
/
/

a c adOR
b d bc

= = ,  (1)

where
a = Number of exposed cases,
b = Number of exposed non-cases (controls),
c = Number of unexposed cases,
d = Number of unexposed non-cases (controls).
For the statistical inference about the OR, the 
large sample theory for the sampling distribution 
of the natural log of OR10, is used. Let ψ be the 
log (OR) when the OR is based on the population 
data then using Eq(1), the estimated value of ψ  
can be obtained as 

ˆ log log( ) log( ) log( ) log( ).ad a d b c
bc

ψ  = = + − − 
 

 
 (2)

 ψ̂  is distributed as normal distribution with mean, 

ψ  and variance, 2

ψ̂σ .10 While the S.E for the log 

(OR) will be 
1 1 1 1ˆ( )SE
a b c d

ψ = + + + .

Now 95% confidence interval for the population 

OR can be estimated as ˆ ˆ ˆ ˆ1.96 ( ) 1.96 ( )( , )SE SEe eψ ψ ψ ψ− + .11 
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In addition to the OR, the attributable risk (AR) 
is also measured. The AR (denoted by θ) is 
estimated by

Here r is the overall risk of disease and −
E

r is the 
risk in the unexposed group for the sample data.12  

Furthermore, r = (a + c)/n and −
E

r  =  c/(c + d).  

This will measure the proportion of cases of 
disease that are attributable to the risk factor. 

We use the statistical software SPSS 16.0 and 
Minitab 15.0 to perform complete statistical 
analyses.

Ethic committee of Bahauddin Zakariya University 
Multan (Pakistan) approved all the experimental 
techniques. 

RESULTS
In the data set of 596 individuals, the mean age 
of the respondents is 43.99 years (95% C-I: 
42.71, 45.27). Among the respondents, 292 
(49.0%) respondents smoke tobacco. Among 
the smokers, majority of the respondents (87.5%) 
smoke cigarettes while 12.5% of the smokers use 
some other smoking products like hookah etc. 

It is further reported that the average age to start 
tobacco smoking is 23.41 ± 4.85. To investigate 
whether the cancer patients are incident cases, 
their personal history and medical records are 
checked. Consequently, 438 (73.5%) respondents 
are confirmed cancerous to define case series 
and 158 (26.5%) respondents are not confirmed 
cancerous after a medical check-up.

It is found that majority of the respondents (54.0%) 
belongs to Multan division. On the other hand, 
30.5% and 15.5% respondents belong to D.G. 
Khan and Bahawalpur divisions, respectively. 

It is reported that the mean age for smoking 
cessation (quit) by the smokers in the Southern 
Punjab is 45.29 ± 12.24. On the basis of quartiles, 
it is reported that 25% smokers quit smoking 
before the age of 35 while about 50% quit around 
the age of 45. Only 25 % of the smokers continue 
to smoke after age of 55 in the Southern Punjab. 

Among the cigarette-smokers, majority of the 
smokers (57.48%) smoke 5 to 10 cigarettes per 
day and the percentages of smoking of less than 
5 cigarettes, 11 to 20 cigarettes and more than 
20 cigarettes per day are 8.16, 25.85 and 8.50, 
respectively.

Table-I expresses the association between case/
control and different factors like, age group of 

Classification Case Control Chi-Square d.f P-value
Age group (years)

Less than 14 12 00 12.81 04 0.012

14 to 30 75 41

31 to 40 94 41

41 to 60 196 61

above 60 61 15

Tobacco smoking status
Yes 234 58 12.98 1 0.000

No 204 100

Type of tobacco product smoked
Cigarette 211 44 8.60 1 0.003

Hookah etc. 23 14

Table-I. Association between case/control status and different factors
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respondents, status of tobacco smoking, type of 
smoker and type of tobacco smoked. The Chi-
square test reveals an association of the cancer 
disease with all the stated factors.

Among 438 cases, 159 non-smokers have such 
cancers which are not reported, in our study, 
among the smokers. These are cases of kidney, 
brain, blood and bone cancer etc. Thus, further 
analysis is based on 279 cases out of which 234 
are smokers while 45 are non-smokers.

Fig. 1 shows that the percentage of lung cancer is 
highest among the smokers and that is almost four 
times as among the non-smokers. Next frequent 
types of cancers among smokers are stomach, 
esophagus and throat cancers, respectively. 

The figures in Table II show that the high prevalence 

of cancer (of all the stated types) is alarming 
among the people, aged above 40. Among the 
cases of lung cancer, only 28% patients have 
ages 40 or below. Similarly, among the cases of 
esophageal and throat cancers, more than half of 
the patients belong to age group 41-60. 

4

Category Lungs Throat Stomach Esophagus Ur. Bladder Control
No. of Subjects 85 (30.46) 47 (16.84) 54 (19.35) 48 (17.20) 45 (16.12) 158

Age Groups (years)
14-30 07 (8.20) 08 (17.20) 09 (16.70) 01 (2.10) 01 (2.20) 41 (25.94)

40-31 17 (20.00) 08 (17.20) 12 (22.20) 14 (29.20) 09 (20.00) 41 (25.94)

41-60 51 (60.00) 26 (55.30) 22 (40.70) 25 (52.10) 30 (66.70) 61 (38.60)

Greater than 60 10 (11.80) 05 (10.60) 11 (20.40) 08 (16.70) 05 (11.10) 15 (9.50)

Area of Residential Division
Multan Division 41 (48.20) 23 (48.90) 27 (50.00) 24 (50.00) 23 (51.10) 85 (53.80)

D G Khan Division 27 (31.80) 18 (38.30) 18 (33.30) 18 (37.50) 13 (28.90) 46 (29.10)

Bahawalpur Division 17 (20.00) 06 (12.80) 09 (16.70) 06 (12.50) 09 (20.00) 27 (17.10)

Table-II. Distribution of various leading cancer sites (with percentages in parentheses) according to age –groups 
and area of residential division
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Fig-1. Distribution of different cancer sites among 
smokers and non-smokers

Table III shows the estimated ORs with their 
95% C-Is and estimated AR for different types of 
cancers in smokers relative to non-smokers. The 
computed ORs reveal that the risk of a smoker 
getting all types of the stated cancers is at least 

three times the risk of a non-smoker getting these 
cancers.  For instance, the risk of a smoker getting 
lung cancer is about three times the risk of a non-
smoker getting lung cancer.

Cancer site OR* 95% C-I SE p-value AR*
Lungs 3.05 1.09-8.47 0.5220 0.0329 0.1765

Throat 3.75 1.22-11.51 0.5723 0.0290 0.3381

Stomach 3.84 1.18-12.45 0.6005 0.0251 0.3432

Ur. Bladder 3.80 1.08-13.37 0.6419 0.0375 0.3111

Esophagus 5.38 1.26-22.94 0.7404 0.0231 0.3646

Table-III. Odds Ratios and 95% confidence intervals of tobacco smoking associated with the risk of leading cancer
*Reference category: Never smokers
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DISCUSSION
The stated study shows that the smokers have 
significantly greater risk for all cancers than their 
non-smoking counterparts. An available study13 
shows that a number of Pakistani smokers try 
to quit smoking when they are aged under 45. 
A similar figure about the smoking cessation 
is found about the Southern Punjab where the 
average age at cessation is 45.29 ± 12.24 and 
about 50% quit smoking near age of 50. Similar 
to many studies13-15, it is found that lung cancer 
is the site with the highest frequency among the 
smokers. The other three leading sites of cancer in 
the smokers of the Southern Punjab are stomach, 
esophagus and throat, respectively.  

It is reported that the smokers at age 40 or 
above are more likely to become target of 
cancer suggesting the smokers to quit smoking 
at least before the age of 40. It is reported that 
the smokers of different age groups are at risk of 
different types of cancers. 

The risks of different cancers attributed to cigarette 
smoking have not been properly addressed 
about the Pakistani smokers. Many international 
studies16, claim more than 50% risk of lung cancer 
attributed to smoking. According to our study, 
although the frequency of the lung cancer is high 
among the smokers as stated earlier but the AR is 
17.65%. The risk of esophageal cancer, attributed 
to smoking, is double than that of the lung cancer 
in region of the Southern Punjab. 

Finally, a principal observation in this study is that 
50.7% of total stated cancer risk can be attributed 
to cigarette smoking. 

CONCLUSIONS
The data of 596 individuals from the Southern 
Punjab, Pakistan reveal that about half of the males 
smoke tobacco in any form, especially cigarettes. 
In the said region, males tend to start smoking in 
early 20s and if they decide to cease smoking then 
it happens after 40s. It is found that the percentage 
of lung cancer is highest among the smokers. 
Overall, top three leading cancer sites are lungs, 
stomach and esophagus, respectively but the 

cancer sites are different among the smokers of 
different age groups. Furthermore, the smokers 
above age of 40 are more likely to be cancerous. 
The study observed that 17.65%, 36.46% and 
33.81% of lung, esophageal and throat cancer 
incidence, respectively among smokers could 
have been avoided if the smokers had never 
smoked tobacco. The data also suggest that up 
to 50.7% of the incidence of all the stated cancers 
among the smokers could be avoided if they had 
never smoked. 
Copyright© 20 Dec, 2014. 
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