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Abstract—  Background: Cigarette smoking is the most known, modifiable, risk factor for human health today. Bladder cancer is the most 
common urologic cancer and is the seventh most common cancer among men. The aim of this study was to provide an up-to-date estima-
tion of the role of smoking in bladder cancer risk and to gain a more detailed quantification of several smoking characteristics (i.e. smoking 
intensity, duration and type of tobacco) by performing dose-response meta-analyses.  
Method: We conducted a literature search in July 2017 using the PubMed and Google scholar databases. The primary inclusion criteria 
were based on the year of publication of the studies that examine the association between smoking and bladder cancer. Information on the 
following variables was extracted based on year of publication, research design, country and geographical area, features of population an-
atomical site (bladder), cigarette smoking assessment, definition of the exposure to cigarette smoking, exposure frequency, type of tobacco 
and case and control source. The association between smoking and bladder cancer risk is expressed in odds ratios (ORs) and hazard rati-
os (HRs) for both case-control studies and cohort studies included in this review.  
Result: Cigarette smoking was confirmed as an important risk factor for bladder cancer, and smokers have two to three times the risk of 
non-smokers. Compared to never smokers, current smokers had significantly elevated risks of bladder cancer (OR  2.87). The risk of blad-
der cancer was 2 to 3 times higher among smokers of black tobacco than among smokers of blond tobacco. Both groups of smokers 
showed a beneficial effect of smoking cessation, with an immediate decline in risk. For sex related risk of bladder cancer, we found that 
cigarette smoking is an important statistically significant and dose-dependent risk factor for bladder cancer particularly in males. For both 
sexes, there was a general increase in the risk of bladder cancer associated with an increase in the number of cigarettes smoked per day 
and an increase in the number of years of regular smoking. The odds ratios for number of cigarettes smoked per day (cpd) increased to 
approximately 2.5 for smokers of more than 20 cpd, after adjustment for duration and nonsmoking-related covariates. Above 20 cpd, no 
further increase in odds ratio was observed. 

Conclusion: Based on our modeling of smoking history, tobacco type, pack-years and intensity smoking, we confirmed that cigarette smok-
ing is an important risk factor for bladder carcinoma. It is considered to be significant risk for both sex, but the risk appears to be more of 
value in males than in females.  

Index Terms— Bladder Cancer, Smoking, Tobacco, Systematic Review.  

——————————      —————————— 

1 INTRODUCTION                                                                     
igarette smoking is the most common modifiable risk 
factor for human health nowadays.  Approximately more 
than 30% of all cancer deaths in the United States result of 
smoking (1). Smokers have greater cancer death rates of 

about two times more than those of non-smokers (2). World-
wide, it is estimated that 15% (1.1million new cases per year) 
of all cancer cases are caused by cigarette smoking, 25% in 
men and 4% in women (3). Cigarette smoking is the most im-
portant cause of lung cancer, and also an important determi-
nant of cancer risk for at least six other anatomical sites: oral 
cavity and pharynx, esophagus, larynx, pancreas, kidney, and 
urinary bladder(4). however, many questions remain unan-
swered including the extent to which the development of cer-
tain cancers is attributed to cigarette smoking and the magni-
tude of the relative risks at different anatomical sites(5,6).  
Bladder cancer (BC) is the commonest urologic cancer and is 
the seventh most common cancer among men (7). More than 
350,000 cases are diagnosed with incident bladder cancer per 
year worldwide(8), including greater than 70,000 per year in 
the United States (9). 
Studies have shown a two- to threefold risk of bladder cancer 
among regular cigarette smokers, defined as those who 
smoked at least one cigarette per day for more than 6 months, 
compared with non-smoker(10). Experimental evidence in 
several studies has suggested that 2-naphthylamine and 4- 
aminobiphenyl may be the bladder carcinogens in cigarette 
smoking (10–17).  

     The aim of this study was to provide an up-to-date estima-
tion of the role of smoking in bladder cancer risk and to gain a 
more detailed quantification of several smoking characteristics 
(i.e. smoking intensity, duration and type of tobacco) by per-
forming dose-response meta-analyses.  

2  METHODS  
2.1 Search Strategy  
We conducted a literature search in July 2017 using the Pub-
Med and Google scholar databases. The following search was 
performed: (smoking OR tobacco OR cigarette) AND (cancer 
OR carcinoma OR neoplasm OR tumor) AND (bladder) AND 
(‘‘risk factor’’ OR occurrence OR incidence OR prevalence OR 
association). Filters were applied to capture items published in 
English on or after January 1880.  

2.2 Selection Process 
The initial search produced 83 articles, after deduplication.  All 
articles were screened independently by five authors. Screening 
was conducted in two steps. In the first step, original English lan-
guage articles on related disciplines published in peer-reviewed 
journals through November 2016 were included by judging from 
the title and source of articles. Publications in other languages, con-
ference proceedings and theses as well as articles in unrelated dis-
ciplines were removed. By the end of this step, 22 articles re-
mained.  
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In the second step, the abstracts and full texts were examined. The 
primary inclusion criteria were based on the year of publication of 
the studies that examine the association between smoking and 
bladder cancer.  

2.3 Data Extraction 
Information on the following variables was extracted based on 
year of publication, research design (case–control study, co-
hort study, prospective), country and geographical area 
(North America, Europe, Asia, Africa, united states), features 
of population (age, gender) anatomical site (bladder), cigarette 
smoking assessment (interview or questionnaire), definition of 
the exposure to cigarette smoking (active, passive, former, 
current), exposure frequency type of tobacco (black, blond) 
case and control source (hospital, population or both). The 
association between smoking and bladder cancer risk is ex-
pressed in odds ratios (ORs) and hazard ratios (HRs) for both 
case-control studies and cohort studies included in this re-
view.  
Since age and gender are considered to be major confounders 
of the association between smoking and bladder cancer, all 
included adjusted risk estimates adjusted for at least age and 
gender. For smoking duration, intensity, pack-years and the 
exposure to cigarette smoking, and type of tobacco, risk esti-
mates for smoking and bladder cancer risk were recorded per 
category.  

2.4 Risk of Bais Assessment 
All studies, except qualitative studies, were given a score of 
‵1′ if they had an adequate description for each of five crite-
ria: eligibility, randomization of participant selection or as-
signment for case–control studies, study sample (including 
number/size, age and gender). Qualitative studies were as-
sessed for a clear description of eligibility, sample selection, 
study sample (including number/size, age and gender), in 
smoking and Bladder cancer history. 

2.5 Data Analysis 
The following information were extracted based on year of 
publication, developing country, type of study, Cigarette 
smoking assessment, and Risk of bladder cancer.  The sum-
mary of the studies is provided in Table 1. 

3 RESULT 
Nineteen case-control studies and three cohort studies were in-
cluded in this review. The studies measure exposure to cigarette 
smoking using three measures. First measure: “Current smoking 
status” was categorized into three levels: never smokers, former 
smokers, and current smokers. Never-smoker were those who re-
plied negatively to the question about using any tobacco products 
for six months or longer. Current smokers were defined as those 
who had smoked cigarettes for a continuous period of six months 
or longer. Former smokers were defined as those who had quit 
smoking two or more years prior to the time of diagnosis. Second 
measure; “Usual consumption,” a measure of intensity, was the 
reported usual number of cigarettes smoked per day. For questions 
such as number of cigarettes smoked per day. For analysis, the 

amount smoked per day was grouped into five categories (never 
smokers, <10, 11–20, 21–40, .40 cigarettes/day). Third measure: 
“Total lifetime consumption” was estimated in terms of pack-years 
of cigarette smoking, calculated by dividing average cigarettes 
smoked per day by 20 and multiplying by the number of years 
smoked. This constituted a measure that combined intensity and 
duration. For the purposes of analysis, pack-years of smoking were 
grouped into four categories (never smokers, <20, 21–40, >40 pack-
years). 

3.1 Smokers Vs Nonsmokers and Risk of BC 
One case-control study, that was took place in Spain and car-
ried out on men and women with newly diagnosed bladder 
cancer, found that among men, current (OR, 7.4;95% CI, 5.3-
10.4) and former (OR, 3.8;95% CI, 2.8-5.3) smokers had signifi-
cantly increased risks of bladder cancer compared with never 
smokers. Among women, current smokers had an OR (95% 
CI) of 5.1 (1.6-16.4) and former smokers had an OR (95% CI) of 
1.8 (0.5- 7.2) compared with never smokers(17). 
A Cohort study was conducted in United states(US) carried 
out on both sexes showed that Former smokers HR, 2.22; 95% 
confidence interval [CI], 2.03-2.44) and current smokers (HR, 
4.06; 95% CI, 3.66-4.50) had higher risks of bladder cancer than 
never smokers(18). 
Another case-control study was taken place in US revealed 
that regular smokers of any tobacco product had an increased 
risk of bladder cancer compared with lifelong nonsmokers, 
(OR_2.4; 95% CI_2.0 to 2.8). The increased risk was confined to 
those who smoked cigarettes (OR _2.5; 95% CI _ 2.1 to 3.0)(19). 
Another case–control study conducted between 1985 and 1992 
in two areas of northern Italy. In the result of the study com-
pared to never smokers, the current smokers (OR 2.87) had 
significantly elevated risks of bladder cancer. 
In addition, another case–control study of 152 patients with 
bladder cancer were examined from whom 124 patients. The 
mean age of participants was 63.6 (±15.3) years in the group of 
patients with bladder cancer and 61.8 (±14.1) years in the con-
trol group (P = 0.288). Smoking history was significantly high-
er in the case group than the control group. The OR for being 
affected by bladder cancer in active smokers (OR = 6.697) was 
higher than that of ex-smokers (OR = 2.549). 
Another cohort study conducted in Iowa, US, studying the 
risk of BC in postmenopausal women, 37,459 women were 
followed up over 13 year for and the authors identified 112 
incident cases of urinary bladder carcinoma in the cohort of at- 
risk women. The incident rate was approximately 25 per 
100,000 person-years of observation and increased with age. 
The age-adjusted incidence rates of bladder carcinoma were 
5.49-fold higher in current smokers (91.4 per 100,000 person-
years) than in nonsmokers (17.1 per 100,000 person-years). RR 
for current versus never-smokers was 4.23 (95% CI _ 2.76–
6.70)(30). 
A case-control study taken place in Denmark studying the role 
of cigarette smoking in invasive and non-invasive BC showed 
that smokers have a significantly increased risk of bladder 
cancer with RR 3-4 (men: RR = 4-7; women: RR= 2-5)(30).  
In another case-control study, that was taken place in Greece 
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and carried on patients of both sexes who has BC to examine 
the relationship of cigarette smoking, coffee consumption and 
BC, it was shown clearly that cigarette smoking is an im-
portant risk factor for bladder cancer. For all age groups and 
both genders, the rate ratio for smokers was 2.7 (90% CI, 1.8-
4.1)(31).  
A case- control study, that was taken place in US found that an 
approximately 2.5-fold increase in the risk of bladder cancer 
associated with active cigarette smoking. The associations for 
active cigarette smoking and bladder cancer risk were con-
sistent in both men and women(43).  
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Reference Author Year Country Study Design Smoking As-
sessment 

Risk of BC 

17 Samanic 
C. et al. 

2006 Spain Case-control Interview and 
Questionnaire 

Smokers had an increased risk of BC for 
both sexes 
Risk was higher for those who smoked 
black tobacco and for long duration 

18 Freed-
man, N. 
et al. 

2011 US Cohort 

 

Questionnaire The study found similar proportion of 
bladder cancer in both sexes 
 

19 Castelao 
J. et al. 

2001 US Case-control Interview Higher risk of BC in smokers in both 
sexes 
Risk was higher in female 

20 Kunze E, 
et al. 

1992 Germany Case-control Interview The results show that the risk is signifi-
cantly increase in: Male and female ever-
smokers of cigarettes compared with 
nonsmokers, increasing number of ciga-
rettes smoked per day, males starting to 
smoke before the age of 15 years and 
females starting to smoke before the age 
of 20 years. 

21 Augus-
tine A. et 
al. 

1988 United 
States 

Case-control Interview For current smokers, the risk increases 
with increase number of cigarettes 
smoked per day, and increase duration 
of smoking in both sexes. 
The results did not suggest an increased 
risk with early age at start of smoking in 
either sex. 

22 Donato F. 
et al. 

1997 Brescia, 
northern 
Italy 

Case-control Interview Cigarette smoking was confirmed as an 
important risk factor for bladder cancer, 
with a strong dose-response relationship 
in men. 

23 Bedwani 
R. et al. 

1997 Alexan-
dria, 
Egypt 

Case-control Interview The findings of this study confirm that 
tobacco smoking is the major quantified 
risk factor for bladder cancer among 
Egyptian males (accounted for 75% of 
male bladder cancer in this population). 

24 Vineis P. 
et al. 

1988 Torino Case-control Interview The risk of bladder cancer was 2 to 3 
times higher among smokers of black 
tobacco than among smokers of blond 
tobacco. Both groups of smokers showed 
a beneficial effect of smoking cessation, 
with an immediate decline in risk. 

25 Zeegers 
MP. et al. 

2002 Nether-
lands 

Case-cohort questionnaire It appeared that associations of cigarette 
smoking characteristics with bladder 
cancer risk were largely attributable to 
cigarette smoking duration only 

26 Pelucchi 
C. et al. 

2002 northern 
Italy 

Case–control 
study 

interviewers Compared to never smokers, current 
smokers (OR  2.87) had significantly ele-
vated risks of bladder cancer 
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27 Ghadimi 
T, et al. 

2015 Iran Case–control 
study 

questionnaire Cigarette smoking, even after quitting, 
was also associated with bladder cancer 

28 Aliramaji 
A. et al. 

2015 Iran Case-control 
study 

patients’ files A significant association was observed 
between smoking and  with bladder can-
cer 

29 Tripathi, 
A. et al. 

2002 Iwoa, US Cohort Questionnaire Smoking was a major risk factor of BC in 
postmenopausal women 

30 Jensen, O. 
et al 

1987 Denmark Case-control Interview Significantly increased risk of BC in ever 
smokers in both sexes 
 

31 Rebelak-
os A. et 
al. 

1985 Greece Case-control Questionnaire cigarette smoking is an important, statis-
tically significant and dose-dependent 
risk factor for BC particularly in males 

32 Dalsu 
Baris. Et 
al. 

2009 US Case-control Interview Regular and current cigarette smokers 
had higher risks of bladder cancer than 
never-smokers 

33 Clavel J. 
et al. 

1989 France Case-control Questionnaire The risk of bladder cancer increased with 
daily amount and duration of smoking 

34 Claude J. 
et al. 

1986  
Germany 

Case-control Interview A significant dose-response relation was 
observed for increasing cigarette con-
sumption, and a significant decrease in 
risk was shown for ex-smokers. 

35 Augus-
tine A. et 
al. 

1988 US Case-control Interview The findings of this investigation sup-
port an association between smoking 
and bladder cancer. 

36 Hartge P. 
et al. 

1987 US Case- control Patient’s file smoking cessation substantially reduced 
the risk of bladder cancer 

42 I. Momas 
et al. 
 

1994 France Case-control 
 

Interview dose-response relationship between 
years of smoking and bladder cancer risk 

43 Anthony 
J. Alberg 
et al. 

2007 US Cohort Patient’s file 
And 
survey 

2.5-fold increase in the risk of bladder 
cancer associated with active cigarette 
smoking. 

44 Ernst L 
et.al 
 

1988 US Case- control interview 
 

Smokers of filtered cigarettes had a 
slightly reduced risk of bladder cancer 
relative to smokers of nonfiltered ciga-
rettes 

3.2 Gender ans Risk of BC 
A Cohort study was conducted in United States carried out on 
men (n = 281 394) and women (n = 186 134) were followed up 
between1995-2006 showed that incident bladder cancer oc-
curred in 3896 men and 627 women(18).  
A case-control study taken place in US studying the relation-
ship between gender, smoking, and risk of BC revealed that 
compared with lifelong nonsmokers, Men who smoked 40 or 
more cigarettes per day for 20–39 years had an OR of 4.87 
(95% CI _ 3.46 to 6.84). For all other smoking categories (No. 
Cigarettes/day 0, 1-19, >20) the ORs for women were higher 
than for men. For example, in the heaviest smoking category 
(40 cigarettes smoked per day for 40 years), the OR in women 
was more than twice that in men (11.49 versus 5.23, respective-
ly)(19). 

Another case-control study taken place in Denmark studying 
the role of cigarette smoking in invasive and non-invasive BC 

showed that estimates of relative risk for men and women 
separately are for smokers of cigarettes alone: men RR=4-0 
(95% CI= 1-9-8-6) and women RR=2-3 (95% CI= 1-2-4-3)(30). 

In another case-control study, that was taken place in Greece 
and carried on patients of both sexes who has BC to examine 
the relationship of cigarette smoking, coffee consumption and 
BC, it revealed that smoking is an important risk factor for BC 
and the association apparently is restricted to males, but it is 
more a reflection of the scarcity of the smoking habit among 
older Greek women than an indication of gender interaction 
(31). 

3.3 Tobscco Type 
A case-control study, that was took place in Spain showed that 
Relative to never smokers, risk was higher for men who 
smoked only black tobacco (OR, 5.3;95% CI, 3.8-7.4) than for 
men who smoked only blond tobacco (OR, 3.2;95% CI, 2.1-4.8) 
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and highest for smokers of both types (OR, 6.0;95% CI, 4.2-8.5). 
As seen among men, risk was higher for women who smoked 
only black tobacco (OR, 3.8;95% CI, 0.4-38.3) than for those 
who smoked only blond tobacco (OR, 1.6;95% CI, 0.4-6.0) rela-
tive to never smokers. Risk for bladder cancer was only 40% 
higher for smokers of black tobacco compared with smokers of 
blond tobacco (OR, 1.4;95% CI, 0.98-2.0)(17). 
A case-control study that conducted in France stated that The 
odds ratio decreased quickly after cessation of smoking 
among smokers of black tobacco than those with blond tobac-
co, but the residual risk after cessation was I5 years higher 
among the former than among the latter. (33) 
 
A case control study that conducted in US showed that people 
who have only smoked unfiltered cigarettes have higher risks 
than those who have only smoked filtered cigarettes but that 
people who have switched from unfiltered to filtered have 
experienced no reduction in risk(36). 
 
A cohort study was conducted in US  showed that Smokers of 
filtered cigarettes had a slightly reduced risk of bladder cancer 
relative to smokers of nonfiltered cigarettes (odds ratio 
0.64,95% confidence interval 0.38 to I .10 among male smokers; 
odds ratio 0.74, 95%confidence interval 0 3 7 to 1.48 among 
female smokers)(44).  

3.4 Duration of Smoking 
In Prospective Study  of 619 cases compared with lifelong non-
smokers the rate ratios (RR) for ex- and current cigarette 
smokers were 2.1 (95% CI 1.5-3.0) and 3.3 (95% CI 2.4-4.6), re-
spectively. The RR for smoking duration was 1.03 (95% CI: 
1.02-1.04) per 1-year increment. The RR per 10 cigarettes/day 
was 1.3 (95% CI 1.2- 1.4). Tar and nicotine exposure increased 
bladder cancer risk only weakly. It appeared that associations 
of cigarette smoking characteristics with bladder cancer risk 
were largely attributable to cigarette smoking duration only.  
A case-control study was conducted in France showed that 
Starting smoking early in life increased significantly the risk, 
but no progressive reduction in risk with increased starting 
age was discernible in the model including this factor in a con-
tinuous form. There was no evidence of any significant reduc-
tion in risks for ex-smokers, compared to current smokers 
even for long-term quitters(42). 

3.5 Intensity 
For both sexes, there was a general increase in the risk of 
bladder cancer associated with an increase in the number of 
cigarettes smoked per day and an increase in the number of 
years of regular smoking. Men who smoked 40 or more ciga-
rettes per day for 20–39 years had an OR of 4.87 (95% CI _ 3.46 
to 6.84). For all other smoking categories (No. of ciga-
rettes/day 0,1-19,>20), the ORs for women were higher than 
for men . For example, in the heaviest smoking category (_40 
cigarettes smoked per day for _40 years), the OR in women 
was more than twice that in men (11.49 versus 5.23, respective-
ly)(19). 
A cohort study that was conducted in Iowa, US, showed that 
risk of BC increase with pack year of cigarette smoking, the RR 

was 3.58 (95% CI _ 1.86–6.88). There was an increase in the RR 
of bladder carcinoma as the number of pack-years increased. 
In the multivariate model, each 20 pack-years increase in 
smoking was associated with a 1.13-fold increase in the RR of 
bladder carcinoma (95% CI _ 0.88–1.43)(29). 
Another case-control study conducted in Maine, New Hamp-
shire, and Vermont that examined bladder cancer risk in rela-
tion to smoking stated that within categories of intensity, odds 
ratios increased approximately linearly with increasing pack-
years smoked, but the slope of the increasing trend declined 
with increasing intensity. (32) 
Another case control study conducted in Germany finds that a 
significant dose-response relation was observed for increasing 
cigarette consumption, and a significant decrease in risk was 
shown for ex-smokers. (34) 
Another case control study conducted in US find that the odds 
ratios for number of cigarettes smoked per day (cpd) increased 
to approximately 2.5 for smokers of more than 20 cpd, after 
adjustment for duration and nonsmoking-related covariates. 
Above 20 cpd, no further increase in odds ratio was observed. 
(35) 

4 DISCUSSION  
Cigarette smoking is well-known as a cause of bladder cancer, 
and smokers have two to three times the risk of non-
smokers(17-19,29-31). Our results indicate that the risk of 
bladder cancer increases with duration and intensity of smok-
ing(19,29). Several carcinogens may be responsible for the in-
creased bladder cancer risk experienced by smokers, and la-
boratory evidence suggests that aromatic amines play a prom-
inent role (15). Black tobacco has higher concentrations of N-
nitrosamine and 2-napthylamine than blond tobacco(24). Risk 
for bladder cancer with black tobacco was o 40% higher com-
pared with smokers of blond tobacco (OR, 1.4;95% CI, 0.98-
2.0)(17). In addition, blood levels of 4-aminobiphenyl and ad-
ducts of several other aromatic amines are higher for smokers 
of black tobacco than of blond tobacco(37). Lastly, urine muta-
genicity is higher among smokers of black tobacco (38,39). 
Regarding sex-specific susceptibility of BC, only one case-
control study found a significantly increased risk of BC in 
women who smoke compared to men who smoke a compara-
ble amount of cigarette. Case–control data(19) alone are inad-
equate to address the question of differential sex-specific sus-
ceptibility to tobacco carcinogenesis. However, the outcomes 
can be strengthened by the addition of corroborating evidence 
about 3- and 4-ABP– hemoglobin adducts in smoker women. 
Consistent with differential sex-specific susceptibility to tobac-
co carcinogens, we noted that women who smoked had statis-
tically significantly greater levels of 3- and 4-ABP–hemoglobin 
adducts compared with men who smoked similar amounts of 
cigarettes. Thus, women may experience a higher degree of 
arylamine activation compared with men and, therefore, have 
a greater risk of bladder cancer. There is little information on 
sex-specific patterns of arylamine activation. However, it is 
interesting to note that glutathione S-transferase M1 (GSTM1), 
a detoxification enzyme linked to a low risk of bladder can-
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cer(40), is more abundant in male than in female mouse liv-
ers(41). This experimental result would predict that there is 
greater arylamine detoxification activity as well as lesser ar-
ylamine adduct formation and, subsequently, a lower risk of 
bladder cancer in male than in female smokers. 

5 CONCLUSION  
Cigarette smoking is the best-established, individually modifi-
able risk factor for bladder cancer development. In most popu-
lations, over half of cases in men and a sizable proportion in 
women are attributable to this habit. Epidemiological studies 
conducted in different populations have shown a linear rela-
tionship between intensity and duration of smoking and risk. 
Smoking black (air-cured) cigarettes results in a higher risk 
than smoking blond (flue-cured) tobacco cigarettes; results on 
inhalation patterns and use of filter are not consistent.Future 
research regarding the effects of smoking needs to continue to 
improve our understanding. 

REFERENCES 
[1] International Agency for Research on Cancer (IARC). Tobacco: A Major 

International Health Hazard. Lyon: IARC. 1986.  
[2] Ernster VL. Trends in smoking, cancer risk, and cigarette promotion. Can-

cer. 1988;62:1702–1712.  
[3] Parkin DM, Pisani P, Lopez AD, Masuyer E. At least one in seven cases of 

cancer is caused by smoking. Global estimates for 1985. Int J Cancer. 
1994;59:494–504.  

[4] Baron JA, Rohan TE. Tobacco. In: Schottenfeld D, Fraumeni JF Jr, eds. Can-
cer Epidemiology and Prevention. 2nd ed. New York: Oxford University 
Press. 1996;269–289. 

[5]  Wynder EL, Hoffmann D. Tobacco. In: Schottenfeld D, Fraumeni JF Jr, eds. 
Cancer Epidemiology and Prevention. Philadelphia, PA: Saunders. 
1982;277–292.  

[6] Siemiatycki J, Krewski D, Franco E, Kaiserman M. Associations between 
cigarette smoking and each of 21 types of cancer: A multi-site case-control 
study. Int J Epidemiol. 1995;24:504–514.  

[7] Parkin DM, PisaniP, FerlayJ. Estimates of the worldwide incidence of 25 
major cancers in 1990. Int J Cancer. 1999;80: 827-841.  

[8] Parkin DM, Bray F, Ferlay J, Pisani P. Global cancer statistics, 2002. CA 
Cancer J Clin. 2005;55 (2):74-108.  

[9] Jemal A, Siegel R, Xu J, Ward E. Cancer statistics. CA Cancer J Clin. 
2010;60(5):277-300.  

[10] Silverman DT, Devesa SS, Moore LL, Rothman N. Bladder cancer. In: 
Schottenfeld D, Fraumeni JF Jr, eds. Cancer Epidemiology and Prevention. 
New York, NY: Oxford University Press. 2006;1101–1127.   

[11] Jones PA, Ross RK. Prevention of bladder cancer. N Engl J Med. 1999; 
340(18):1424–1426.   

[12] Stabbert R. et al. Analysis of aromatic amines in cigarette smoke. Rapid 
Commun Mass Spectrom. 2003;17(18):2125–2132.   

[13] Riedel K. et al. Determination of three carcinogenic  aromatic amines in 
urine of smokers and nonsmokers. J Anal Toxicol. 2006;  30(3):187–195.   

[14] Hecht SS. Biochemistry, biology, and carcinogenicity of tobacco-specific  N-
nitrosamines. Chem Res Toxicol. 1998;11(6):559–603.   

[15] Vineis P, Pirastu R. Aromatic amines and cancer. Cancer Causes Control. 
 1997;8(3):346–355.   

[16] Skipper PL. et al. Nonsmoking-related  arylamine exposure and bladder 
cancer risk. Cancer Epidemiol Biomarkers  Prev. 2003;12(6):503–507.   

[17] Samanic C. et al. Smoking and bladder cancer  in Spain: effects of tobacco 
type, timing, environmental tobacco smoke,  and gender. Cancer Epidemiol 
Biomarkers Prev. 2006;15(7):1348–1354.  

[18] Freedman, N. et al. Association Between Smoking and Risk of Bladder Can-
cer Among Men and Women. JAMA. 2011; 306(7), p.737.  

[19] Castelao, J. et al. Gender- and Smoking-Related Bladder Cancer Risk. JNCI 
Journal of the National Cancer Institute. 2001;93(7).538-545. 

[20] Kunze E, Chang-Claude J, Frentzel-Beyrne R. Life style and occupational 
risk factors for bladder cancer in Germany. A case- control study. Cancer 
1992;69:1776–90. 

[21] Augustine A, Hebert JR, Kabat GC, Wynder EL. Bladder cancer in relation 
to cigarette smoking. Cancer Res. 1988;48: 4405–08.   

[22] Donato F. et al. Bladder cancer, tobacco smoking, coffee and alcohol drinking 
in Brescia, northern Italy. Eur J Epidemiol. 1997;13:795–800. 

[23] Bedwani R. et al. Epidemiology of bladder cancer in Alexandria, Egypt: 
tobacco smoking. Int J Cancer 1997;73:64–67. 

[24] Vineis P. et al. Effects of timing and type of tobacco in cigarette- induced 
bladder cancer. Cancer Res. 1988;48:3849–52.  

[25] Zeegers MP, Goldbohm RA, van den Brandt PA. A prospective 
study on active and environmental tobacco smoking and bladder cancer risk 
(The Netherlands). Cancer Causes Control. 2002;13:83–90. 

[26] Pelucchi C, La Vecchia C, Negri E, Dal Maso L, Franceschi S. Smoking and 
Other Risk Factors for Bladder Cancer in Women. Preventive Medicine. 
2002;35, 114–120.  

[27] Ghadimi T,  Gheitasi B, Nili S, Karimi M, Ghaderi E. Occupation, smoking, 
opium, and bladder cancer: A case–control study. South Asian J Cancer. 
2015 Jul-Sep; 4(3): 111–114. 

[28] Aliramaji A. et al. Age distribution types of bladder cancers and their rela-
tionship with opium consumption and smoking. Caspian J Intern Med. 2015; 
6(2): 82–86. 

[29] Tripathi, A. et al. Risk factors for urinary bladder carcinoma in postmeno-
pausal women. Cancer. 2002;95(11), pp.2316-2323. 

[30] Jensen, O. et al. The Copenhagen case-control study of bladder cancer: role 
of smoking in invasive and non-invasive bladder tumours. Journal of Epi-
demiology & Community Health. 1987;41(1),30-36. 

[31] Rebelakos A. et al. Tobacco smoking, coffee drinking, and occupation as risk 
factors for bladder cancer in Greece. J Natl Cancer Inst. 1985;75:455–461. 

[32] Dalsu Baris .et al. A Case–Control Study of Smoking and Bladder Cancer 
Risk: Emergent Patterns Over Time. J Natl Cancer Inst. 2009; 
101(22):1553–1561. 

[33] Clavel J. et al. Tobacco and bladder cancer in males: increased risks for in-
halers and smokers of black tobacco. Int J Cancer. 1989; 44: 605–610. 

[34] Claude J. et al. Life-style and occupational risk factors in cancer of the lower 
urinary tract. Am J Epidemiol. 1986;124: 578–589. 

[35] Mannetje A. et al. Smoking as a confounder in case-control studies of occu-
pational bladder cancer in women. Am J Indust Med. 1999;36: 75–82. 

[36] Hartge P. et al. Changing cigarette habits and bladder cancer risk: a case-
control study. J Natl Cancer Inst. 1987;78: 1119–1125. 

[37] Bryant MS. et al. Hemoglobin adducts of aromatic amines: associations 
with smoking status and type of tobacco. Proc Natl Acad Sci USA. 
1988;85:9788 – 91. 

[38] Mohtashamipur E, Norpoth K, Lieder F. Urinary excretion of mutagens in 
smokers of cigarettes with various tar and nicotine yields, black tobacco, and 
cigars. Cancer Lett. 1987;34:103 – 12. 

[39] Malaveille C, Vineis P, Esteve J, et al. Levels of mutagens in the urine of 
smokers of black and blond tobacco correlate with their risk of bladder can-
cer. Carcinogenesis. 1989;10:577 – 86. 

[40] Yu MC, Ross RK. Epidemiology of bladder cancer. In: Petrovich Z , Baert L, 
Brady LW, editors. Carcinoma of the bladder. Innovations in management. 
Berlin (Germany): Springer- Verlag; 1998. p. 1–13. 

[41] Singhal SS, Saxena M, Ahmad H, Awasthi YC. Glutathione S-transferases 
of mouse liver: sex-related differences in the expression of various isozymes 
[published erratum appears in Biochim Biophys Acta 
1992;1117:105.[Biochim Biophys Acta 1992;1116:137–406. 

[42]  Momas, I., Daures, J., Festy, B., Bontoux, J. and Gremy, F. . Bladder cancer 
and black tobacco cigarette smoking. European Journal of Epidemiology. 
1994;10(5), pp.599-604. 

[43] Alberg, A., Kouzis, A., Genkinger, J., Gallicchio, L., Burke, A., Hoffman, S., 
Diener-West, M., Helzlsouer, K. and Comstock, G. A Prospective Cohort 
Study of Bladder Cancer Risk in Relation to Active Cigarette Smoking and 
Household Exposure to Secondhand Cigarette Smoke. American Journal of 
Epidemiology.2007; 165(6), pp.660-666. 

[44] Wynder, E., Augustine, A., Kabat, G. and Hebert, J. Effect of the type of 
cigarette smoked on bladder cancer risk. 1988; Cancer,61(3), pp.622-627. 

 

IJSER

http://www.ijser.org/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ghadimi%20T%5BAuthor%5D&cauthor=true&cauthor_uid=26942139
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gheitasi%20B%5BAuthor%5D&cauthor=true&cauthor_uid=26942139
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nili%20S%5BAuthor%5D&cauthor=true&cauthor_uid=26942139
https://www.ncbi.nlm.nih.gov/pubmed/?term=Karimi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26942139
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ghaderi%20E%5BAuthor%5D&cauthor=true&cauthor_uid=26942139
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4756483/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4478456/

	1 Introduction
	2.1 Search Strategy
	2.2 Selection Process
	2.3 Data Extraction
	2.4 Risk of Bais Assessment

	3 Result
	4 Discussion
	5 Conclusion
	References



