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Smoking and urinary bladder cancer: A case-control study in Basrah
Abdulkader Abdulwahab Al-Shakour1, Narjis A-H Ajeel2 & Lamia M. Al-Naama3
ABSTRACT
Background: The primary and well established risk factor for urinary bladder cancer is cigarette smoking.
Objective: The purpose of the present study was to evaluate the association between cigarette smoking and the
development of urinary bladder cancer in Basrah.
Methods: A case control study was conducted to examine the association between the risk of urinary bladder cancer
and various characteristics of smoking: the smoking status (current or ex-smoker), smoking intensity (cigarette per
day), duration, total exposure (pack-years), type of cigarette (filtered or unfiltered), inhalation, and environmental
tobacco smoke exposure. The study population composed of 87 patients with newly diagnosed bladder cancer cases
and 357 controls. Cases and controls were matched for age, sex, and residence.
Results: An increased risk of urinary bladder cancer was found for both current and ex-smoker (for current smoker
OR = 2.98; 95% CI = 1.68-5.28 and for ex-smoker OR = 4.05; 95% CI = 2.19-7.48). The study also revealed a
significant positive trend in urinary bladder cancer risk with smoking intensity, pack-years, and environmental
tobacco smoke.
Conclusion: The results of the present study are consistent with the findings of the previous epidemiological studies
and confirm that smoking is a major risk factor for urinary bladder cancer and preventive strategies should be
directed toward smoking as risk factor for urinary bladder cancer in Basrah.
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 دراسة مقارنة بالعين الضابطة في محافظة البصرة:التدخين وسرطان المثانة
 وكان هدف الدراسة الحالية هو لتقييم االقتران بين التدخين،  يعد التدخين من عوامل الخطورة الرئيسية والمعروفة لسرطان المثانة:خلفية البحث
.واالصابة بسرطان المثانة في محافظة البصرة
 تم اقامة دراسة مقارنة بالعينة الضابطة لفحص االقتران بين خطورة االصابة بسرطان المثانة ومختلف حاالت التدخين (التدخين الحالي:طرق العمل
 شملت الدراسة.) طريقة االستنشاق والتدخين السلبي،  نوع السكائر، التعرض الكلي للتدخين، طول فترة التدخين،  شدة التدخين،والتدخين السابق
. شخصا كعينة ضابطة متوافقة مع المرضى من خالل العمر والجنس ومحل االقامة758 مريضا مشخصين حديثا كمصابين بسرطان المثانة و78
OR = 2.98; 95% وجدت الدراسة زيادة في خطورة االصابة بسرطان المثانة لدى المدخين الحاليين والسابقين (للمدخين الحاليين:النتائج
 كما اظهرت الدراسة عالقة معنوية ايجابية بين خطرOR = 4.05; 95% CI = 2.19-7.48  والمدخنين السابقينCI = 1.68-5.28
.االصابة بسرطان المثانة وشدة التدخين والتعرض الكلي والتدخين السلبي
:االستنتاجات
كانت نتائج الدراسة الحالية متوافقة مع الدراسات الوبائية السابقة مؤكدة كون التدخين عامل خطورة رئيسي لسرطان المثانة وان االجراءات الوقائية
.يجب ان توجه لألخذ بعين االعتبار ان التدخين عامل خطورة مهم لإلصابة بسرطان المثانة في محافظة البصرة
INTRODUCTION
rinary bladder cancer (UBC) is the
most common cancer of the urinary
system, and is ranked the ninth in
worldwide cancer incidence. It is the
seventh most common malignancy in
men and seventeenth in women. The
incidence
rate
was
20.2/100,000
for

U
1

economically
developed
countries
and
6.8/100,000 for economically developing
countries.[1] Worldwide differences in exposure
to risk factors were suggested to be largely
responsible for the observed variability in
occurrence. [2,3] Cigarette smoking is the most
common and well established risk factor for
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UBC, contributing to an estimated 35 to 50% of
UBC cases, causing about 50 to 65% of male
cases and 20 to 30% of female cases.[4] The
alleged carcinogenic constituents of tobacco
smoke include arylamines, particularly the
potent 4-aminobipheny[l], polycyclic aromatic
hydrocarbons (PAHs), N-nitroso compounds,
heterocyclic amines and various epoxides.[5]
Cordier and coworkers[6] reported that the
relative risk of UBC appeared to vary according
to dose, duration and type of tobacco smoked.
People who exclusively smoke unfiltered
cigarettes have a 30 to 70% higher risk than
those who smoke only filtered cigarettes.[7]
Inhalation of tobacco smoke moderately
increases the risk compared with no
inhalation.[8] A number of investigators have
highlighted the importance of dose relationship
between increasing number of cigarettes
smoked per day and increasing risk of bladder
cancer. [9,10] However, Brennan et al [11] reported
a threshold between 15-20 cigarettes per day,
and suggested that duration is the principle
determinant in UBC risk with respect to
smoking. They reported that 100% increment of
increased risk of UBC for every ten years of
smoking; from 100% increased risk after twenty
years of smoking, to 500% increased risk after
sixty years of smoking. A case control study
was conducted to investigate and to gain more
insight on the role of smoking as a risk factor
associated with UBC in Basrah.
MATERIALS AND METHODS
The study is a case-control study: cases were
newly diagnosed incident cases of UBC.
Admitted to the urology ward in Basrah General
Hospital during the period extending from 1st of
October 2010 to the 31st of March 2012. All
cases were histopathologically confirmed UBC
patients, did not receive systemic chemotherapy
or radiotherapy prior to enrollment. There were
no recruitment restrictions based on age, gender,
or cancer stage, however, cases included in the
study were restricted to inhabitants of Basrah
2

governorate only. Eighty-seven cases fulfilling
the criteria of inclusion in the study were
included The controls were attendants of 9
selected primary health care centers in Basrah
governorate (6 from the city center and 3 from
Basrah districts). Controls were patients
attending for any cause unrelated to the urinary
tract and they were clinically free from UBC at
the time of the study. Four controls matched for
age, sex and residency were selected for each
case. The first 4 attendants matching the case
for age and sex were selected. A total of 357
controls were included in the study. Controls
were enrolled during the period from the 1st of
January 2011 to the 1st of March 2013. A
detailed questionnaire, especially designed to
obtain information about smoking history
among patients and controls was used including:
smoking status at inclusion (current smokers,
ex-smokers and non-smokers). For current and
ex-smokers; type of tobacco (cigarettes, cigars,
pipe and water pipe); average number of
cigarettes smoked per day; duration of smoking;
age of starting; filtered or unfiltered cigarettes;
inhalation of smoke or not; and for ex-smokers
the time since quitting smoking. The data were
analyzed in the computer by using SPSS
“Statistical Package for Social Sciences
program” version 17. Chi-squared test and
logistic regression analysis were used to find out
the significant differences and associations
between different variables. A p-value of < 0.05
was considered to be significant. The basic
model for logistic regression analysis included
the following terms: exposure to generators,
cigarette smoking, type of fat (saturated fat),
history of Belhariziasis, history of urinary
stones, red meat consumption, intake of nonsteroidal anti-inflammatory drugs, education,
risky occupations, fried foods consumption,
fruits consumption, vegetables consumption,
pesticides use, exposure to bombing, exposure
to war remnants, family history of cancers, and
participation in wars.
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RESULTS
The distribution of bladder cancer patients and
controls according to age, sex and place of
residence is presented in (Table-1). The
distribution of cases of UBC and controls
according to smoking characteristics is
presented in (Table-2). Cases of UBC showed a
significantly higher percentage of current
smokers (39.1%) and ex-smokers (32.2%) than
controls (26.3% and 16% respectively;
P < 0.001). In comparison to non-smokers,
current smokers had about three times higher
risk and ex-smokers had a four times higher risk

of developing UBC (OR 2.98; 95% CI 1.685.28 and OR 4.05; 95% CI 2.19-7.48
respectively). The risk of UBC significantly
increased with the increase in the number of
cigarettes smoked per day and pack- years of
smoking; P < 0.001. On the other hand,
although the association between duration of
smoking and the risk of UBC was statistically
significant (P < 0.001), the risk of UBC as
measured by odds ratio decreased with the
increase in the duration of cigarette smoking;
(Table-2).

Table 1. Distribution of urinary bladder cancer cases and controls according to age, sex and
residency
Cases
Variable

Controls

No.

%

No.

%

<30

2

2.3

8

2.2

30-39

2

2.3

8

2.2

40-49

7

8.0

28

7.8

50-59

20

23.1

86

24.2

60-69

27

31.0

107

30.0

70-79

24

27.6

100

28.0

≥80

5

5.7

20

5.6

Age(years)

X2= 0.075

df= 6

P=1

Sex
Males

74

85.1

301

84.3

Females

13

14.9

56

15.7

X2= 0.029

df= 1

P = 0.864

Residency(in Basrah)
City center

29

33.4

120

33.6

South

7

8.0

29

8.2

East

1

1.1

4

1.1

West

26

29.9

104

29.1

North

24

27.6

100

28.0

X2= 0.021
Total

df= 4
87

P=1
100%

357

100%
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Table 2. Distribution of urinary bladder cancer cases and controls according smoking status
Cases
Variable

Controls
Odd ratio

%

95% confidence interval

No.

%

No.

Current

34

39.1

94

26.3

2.98

1.68 - 5.28

Ex-smoker

28

32.2

57

16.0

4.05

2.19 - 7.48

Non smoker

25

28.7

206

57.7

1*

Smoking status

X2= 24.84

df= 2

P<0.001

Number of cigarettes/day
≤10

5

5.8

15

4.2

2.75

0.92 - 8.2

11-20

22

25.3

72

20.2

2.52

1.34 - 4.74

21-40

25

28.7

48

13.4

4.29

2.27 - 8.12

> 40

10

11.5

16

4.5

5.15

2.11 - 12.57

Non smoker

25

28.7

206

57.7

1*

X2= 28.34

df = 4

P < 0.001

Duration (years)
≤10

5

5.7

11

3.1

3.75

1.20 - 11.66

11-20

9

10.3

21

5.9

3.53

1.64 - 8.55

> 20

48

55.3

119

33.3

3.32

1.95 - 5.67

Non smoker

25

28.7

206

57.7

1*

X2= 23.59

df = 3

P < 0.001

Pack-years
<40

20

23.0

81

22.7

2.01

1.07 - 3.86

40-79

21

24.1

44

12.3

3.93

2.02 - 7.65

≥ 80

21

24.1

26

7.3

6.65

3.27 - 13.53

Non smoker

25

28.8

206

57.7

1*

X2= 36.73
Total

df = 3
87

100

P < 0.001
357

100

1*= reference group

Furthermore, type of cigarettes smoked and
smoke inhalation pattern significantly affected
the risk of UBC among smokers; the risk of
UBC among smokers using filtered cigarettes
was nearly three times that of non-smokers
(OR=2.91; 95% CI=1.56-5.43), this increased to
about four times for those using both filtered
and unfiltered cigarettes (OR=3.77; 95%
4

CI=2.14-6.64); (Table-3). While contrary to
expectation, smoke inhalers showed a lower risk
of UBC than non-inhalers; (Table-3).
Finally, exposure to passive smoking was found
to be significantly associated with an increase in
the risk of UBC (P < 0.001), the risk increased
with the increase in the number of smokers
among family members; (Table-4).
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Table 3. Distribution of urinary bladder cancer cases and controls according to inhalation
pattern and type of cigarettes
Cases

Controls

Variable

Odd ratio

95% confidence interval

19.0

2.91

1.56 - 5.43

83

23.3

3.77

2.14 - 6.64

206

57.7

1*

No.

%

No.

%

Filtered

24

27.6

68

Mixed

38

43.7

Non smoker

25

28.7

Type of cigarettes

2

X = 24.46

df = 2

P < 0.001

Smoke inhalation
Yes

55

63.2

144

40.3

3.15

1.87 - 5.29

No

7

8.1

7

2.0

8.24

2.67 - 25.43

Non smoker

25

28.7

206

57.7

1*

X2= 27

df = 2
Total

87

P < 0.001

100

357

100

1*= reference group

Table 4. Distribution of urinary bladder cancer cases and controls according exposure to
passive smoking
Variable

Cases

Controls

No.

%

No.

%

Odd
ratio

Yes

32

36.8

64

17.9

2.66

No

55

63.2

293

82.1

1*

95% confidence
interval

1.60 - 4.45

Exposure to passive smoking

2

X = 14.67

df= 1

P < 0.001

Number of smokers
0

55

63.2

293

82.1

1*

1

19

21.8

51

14.3

1.99

1.09 - 3.62

>2

13

15.0

13

3.6

5.33

2.34 - 12.12

2

X = 20.96

df= 2
Total

87

P < 0.001
100

357

100

1*= reference group

When logistic regression analysis was carried
out, a strong independent association was found
between smoking and bladder cancer (Adjusted

odd ratio 3.710; 95% CI of odd ratio (1.18411.619).
5
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DISCUSSION
The results of the present study confirms the
strong independent association between
smoking and bladder cancer, a positive trend
was observed in the risk of UBC among former
and current smokers as compared to nonsmokers. These findings are consistent with the
results of several case control and cohort
studies.[12-14] A pooled analysis of results from
case control studies indicated an approximately
3.5 folds elevated risk among ever smokers as
compared to never smokers in both men and
women. [12] While two cohort studies indicated a
twofold or greater risk of UBC among current
smokers as compared with never smokers. The
risk in former smokers was intermediate
between the risks of current and never
smokers.[13,14] In the present study, the risk of
UBC among former smokers was higher than
that among current smokers, may be due to
differences in intensity and duration of smoking
between the two groups. In addition, the results
of the present study revealed statistically
significant dose response relationship in risk of
UBC for smoking intensity and pack-years but
not for duration of smoking. This finding is
consistent with previous studies which also
revealed such relationship.[11,15,16] However,
although the risk of UBC have been reported by
numerous studies to be increased with
increasing duration and intensity of smoking,
the risk levels off at higher intensity but not at
high duration.[17,18] In addition, other studies
reported that there was a little change in risk
from moderate to heavy smoking levels.[16, 19]
This finding was attributed to different
inhalation patterns associated with smoking
intensity.[18] Heavy smokers may inhale
proportionately less than light smokers causing
leveling off of exposure and the relative impact
of an additional cigarette would be expected to
decline at higher intensity; this may explain the
negative association between smoke inhalation
and the risk of UBC which was found in the
present study. Alternative explanation is that
6

variation in the genetic factor that affects
carcinogen activation, detoxification, or
saturation of key metabolic activation process
occurs at high levels of tobacco smoking
exposure.[17] The inhalation pattern had no
influence on the smoking related risk of UBC in
some studies, while other studies reported that
smokers who inhaled deeply may have a greater
risk than those who did not. [8, 20] In fact the
effect of inhalation of cigarette smoke as risk
factor for UBC is difficult to assess due to
differences in ascertainment and subjective
assessment of inhalation.[15] Furthermore,
exposure to environmental tobacco smoke, also
known as secondhand cigarette smoke or
passive smoke has been shown to increase the
risk of UBC. [8,21-23] As with active cigarette
smoke, environmental tobacco smoke contains
arylamines, which are established bladder
carcinogens. The dose of exposure to
carcinogens from environmental tobacco smoke
is less than that from active cigarette smoking,
however, such low dose of carcinogens has been
found to make a large contribution to bladder
carcinogenesis.[24] The association between
environmental tobacco smoke and UBC is
further strengthened by the fact that the urine of
environmental tobacco smokers contains
invariable quantities, of cigarette smoke
carcinogens, which indicated that carcinogens
from environmental tobacco smoke come into
direct contact with urinary bladder.[25] The
results of the present study showed that the risk
of UBC was positively associated with
environmental tobacco smoke and also the risk
increased when number of smokers among
family members increased. This finding is
similar to those reported by several other studies
[8, 21-23]
, but other studies reported controversial
results. [15, 26, 27]
In conclusion, the results of the present study
provide confirmation that cigarette smoking is a
strong risk factor for UBC. A significant trend
in risk was observed among former and current
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smoker. Also the dose response relationship was
more prominent for smoking intensity and packyears than for duration. In addition to that
environmental tobacco smoke was significantly
associated with increased UBC risk.
REFERENCES
1. Ferlay J, Shin HR, Bray F, Forman D, Mothers CD,
Parkin D. Cancer incidence and mortality worldwide.
IARC.
Lyon:
IARC;
2010.
Available
at:
http://Globocan.iarc.fr.Accessed July 2013.
2. Parkin DM. The global burden of urinary bladder
cancer. Scand J Urol Nephrol Suppl. 2008; 218: 12-20.
3. Ploeg M, Aben KKH, Kiemeney LA. The present,
future burden of urinary bladder cancer in the world.
World J Urol. 2009; 27: 289-293.
4. Borden LS, Clark PE, Hall MC. Bladder cancer. Opin
Oncol. 2003; 15: 227-233.
5. IARC. IARC Working Group on the Evaluation of
Carcinogenic Risks to Humans Tobacco smoke and
involuntary smoking. IARC Monogr Eval Carcinog
Risks Hum. 2004; 83: 1-1438.
6. Cordier S, Clavel J, Limasset JC, Boccon-Gibod L, Le
Moual N, Manderean L, et al. Occupational risks of
bladder cancer in France: a multicenter case-control
study.Int J Epidemiol. 1993; 22: 403-411.
7. Wynder EL, Augustine A, Kabat GC, Hebert JR.
Effect of the type of cigarette smoked on bladder
cancer risk. Cancer 1988; 61: 622-627.
8. Zeegres MP, Goldbohm RA, van den Brandt PA. A
prospective study on active and environmental
tobacco smoking and bladder cancer risk. Cancer
Causes Control 2002; 13:83-90.
9. Negri E, La Vecchia C. Epidemiology and prevention
of bladder cancer. Eur J cancer Prev. 2001; 10: 7-14.
10. Yu MC, Skipper PL, Tannenbaun SR, Chan KK, Ross
RK. Arylamine exposures and bladder cancer risk.
Mutat Res. 2002; 506:21-28.
11. Brennan P, Bogillot O, Cordier S, Greiser E, Schill W,
Vineis P, et al. Cigarette smoking and bladder cancer
in men: a pooled analysis of 11 case control studies.
Int J cancer 2000; 86: 289-294.
12. Puent D, Hartge P, Greiser E, Cantor K, King WD,
Gonzalez CA, et al. A pooled analysis of bladder
cancer case-control studies evaluating smoking in
men and women. Cancer Causes Control. 2006; 17: 7179.
13. Doll R, Peto R, Boreham J, Sutherland I. Mortality
from cancer in relation to smoking: 50 years
observation on British doctors. Br J Cancer. 2005; 92:
426-429.
14. Jee SH, Samet JM, Ohrr H, Kim JH, Kim IIS.
Smoking and cancer risk in Korean men and women.
Cancer Causes Control. 2004; 15: 341-348.

15. Samanic C, Kovevinas M, Dosemici M, Malats N,
Real FX, Garcia-Closas M, et al. Smoking and
bladder cancer in Spain: effects of tobacco type,
timing, environmental tobacco smoke, and gender.
Cancer Epidemiol Biomarkers Prev. 2006; 15: 13481354.
16. Rambau PF, Chalya PL, Jachson K. Schistosomiasis
and urinary bladder cancer in North-Western
Tanzania: retrospective review of 185 patients.
Infectious Agent and Cancer. 2013; 8: 19-26.
17. Golka K, Wiese A, Assennato G, Bolt HM.
Occupational exposure and urological cancer. World
J Urol. 2004; 21: 382- 391.
18. Vineis P, Kogevinas M, Simonato L. Leveling-off of
the lung and bladder cancer in heavy smokers an
analysis base on multicentric case-control studies
and metabolic interpretation. Mutat Res. 2000; 463:
103-110.
19. Chiu BC, Lynch CF, Cerhan JR, Cantor KP. Cigarette
smoking and risk of bladder, pancreas, Kidney and
colorectal cancer in Iowa. Ann Epidemiol . 2001; 11:
28-37.
20. Castelao JE, Yuan JM, Skipper PL, Tannenbaum SR,
Gago-Dominguez M, Crowder JS. Gender and
smoking related bladder cancer risk. J Natl Cancer
Inst. 2001; 93: 538-545.
21. Jiang X, Yuan Jm, Skipper PL, Tannenbaum SR, Yu
MC. Environmental tobacco smoke and bladder
cancer risk in never smoker of Los Angeles county.
Cancer Res. 2007; 67: 7540-7545.
22. Alberg AJ, Kouzis A, Genkinger JM, Gallicchio L,
Burke AE, Hofman SC, et al. A prospective study of
bladder cancer risk in relation to active cigarette
smoking and household exposure to secondhand
cigarette smoke. Am J Epidemiol. 2007; 165: 660-666.
23. Bjerregaard BK, Raaschou-Nielsen O, Sorensen M,
Frederiksen K, Christensen J, Tjonneland A, et al.
Tobacco Smoke and bladder cancer in the European
prospective investigation into cancer and nutrition.
Int J Cancer. 2006; 119: 2412-2416.
24. Vineis P, Alavanja M, Garte S. Dose response
relationship in tobacco related cancer of bladder and
lung: a biochemical interpretation. Int J Cancer. 2004;
107: 2-7.
25. Hecht SS. Human urinary carcinogen metabolites:
biomarkers for investigating tobacco and cancer.
Carcinogenesis. 2002; 23: 907-922.
26. Zeeger MP, Kallen E, Buntinx F, Brandt P. The
association
between
smoking,
beverage
consumption, diet and bladder cancer: a systemic
literature review. World Urol. 2004; 21: 392-401.
27. Van Hemelrijck MJ, Michaud DS, Connolly GN,
Kabir Z. Secondhand smoking, 4-aminobiphenyl,
and bladder cancer: two meta analyses. Cancer
Epidemiol Biomarkers Prev. 2009; 18: 1312-1320.

7

