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Implication for health policy/practice/research/medical education:
According to the results of our study, it seems that the risk factors of cigarette smoking, male gender, high-risk occupation, the 
use of pickles and low-intake of water are associated with urinary bladder cancer. It should be noted that in our population, the 
risk of urinary bladder cancer was increased with the increase of smoking and occupational hazards as risk factors. 
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Introduction
Urinary bladder cancer is the most common genitourinary 
system malignancy, which is accompanied by some 
symptoms such as hematuria, burning sensation during 
urination and nocturia (1).

The incidence of urinary bladder cancer is estimated at 
5000 cases per year (2). In Iran, urinary bladder cancer is 
the third most common cancer in men and is the ninth 
most common cancer in women (3). 

A better understanding of the exact etiology of urinary 
bladder cancer may lead to marked reduction in both the 
incidence and mortality of this malignancy. However, the 
cause of urinary bladder cancer is not well-known, while 

multiple risk factors including tobacco use, occupational 
exposure to chemicals, schistosomiasis, drugs, urinary 
tract infection (UTI) and urinary bladder’s stones have 
been identified (4,5). 

The risk of urinary bladder cancer is up to four-fold 
higher among smokers compared with non-smokers. Men 
are 3-4 times likely to develop urinary bladder cancer than 
women which is probably due to the increased prevalence 
of smoking and exposure to environmental carcinogens 
(6). About 20% of all urinary bladder cancers are developed 
due to work exposures such as benzidine-based dyes, 
aromatic amines, leather, painting, rubber and chemical 
materials. The risk of urinary bladder cancer after 10 years 
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of being exposed to this material drastically increases. 
In the developed countries due to strict regulations, the 
incidence of urinary bladder cancer is minimized (7).

To the best of our knowledge, the number of studies 
carried out on risk factors of urinary bladder cancer in 
Iran is limited. Compared with other countries, some 
particular risk factors such as opium use may play an 
important role in the development of this cancer. The high 
use of opium and morphine-derived substances in our 
country has been reported by the United Nations Office 
on Drugs and Crime (UNODC) in 2008 (8). 

Objectives
Due to the high prevalence of urinary bladder cancer, 
having enough data about risk factors of this malignancy 
will assist in prevention and early detection of the disease. 
Therefore, the authors conducted this study in Urmia to 
know the etiologies of urinary bladder cancer.

Patients and Methods
Study population and setting
In this case-control study, 109 individuals with urinary 
bladder malignancy (as a case group) and 200 patients 
without any neoplastic history aged more than 40 years 
(as a control group) were included (2016-2017). The 
data were collected using patients’ files, their pathology 
reports, using a checklist. The collected data were 
classified including smoking, drug abuse, body mass index 
(BMI), history of high-risk occupation (such as truck 
driving, mechanics, working at metal, leather, textile, 
petrochemical and aluminum factory, asphalt worker, 
barber, mining worker and house painter) and low-risk 
occupation (retired, physician, homeworker, carpet-
weaver, bakers, clerks, teachers or engineer), diabetes, 

pickle consumption, recurrent UTI and low water intakes 
in the two groups. 

Ethical issues
The research followed the tenets of the Declaration of 
Helsinki. This study was approved by the ethics committee 
of Urmia University of Medical Sciences (#IR.UMSU.
REC.1394.371). This work has been conducted as part of 
a medical thesis performed by Yasamin Pouladi in Urmia 
University of Medical Sciences.

Statistical analysis
The mean (standard deviation), and chi-square test were 
used to describe quantitative variables. To compare the 
means in the two groups, t test was used. The data were 
analyzed using SPSS version 20, and logistic regression 
test (using forward method; LR) was used to investigate 
the binary outcome. Also, the significance level was 
considered as P value less than 0.05.

Results 
Statistical analysis of 309 patients showed that the mean 
age of the cases and control groups were 59.8 and 57.4 
years, respectively. There was no statistically significant 
difference between the case and control groups regarding 
age. There were 87 patients (79.8%) with superficial 
stage of urinary bladder cancer and 22 patients (20.2%) 
with muscle invasion. Table 1 shows the distribution of 
the frequency of gender in the two groups and the odds 
ratio of developing urinary bladder cancer. The adjusted 
odds ratio of developing urinary bladder cancer in males 
was 1.61 more than women. It shows that gender can be 
considered as a risk factor.

The mean BMI of the case group was more than 

Table 1. Odds ratio of the variables (age, occupation, diabetes, Hypertension, BMI and kidney stone) affecting the case and control groups for developing 
urinary bladder cancer (logistic regression)

Variable
Group

Odds Ratio CI P value
Case Control

Gender
Male 91 (83.5) 150 (75.8)

1.61 0.88-2.95 0.117
Female 18 (16.5) 48 (24.2)

BMI (kg/m2)

20-25 98 (49) 44 (40.4) 1 - -

˂20 10 (5) 13 (11.9) 2.89 1.8-7.10 0.027

25-30 74 (37) 39 (35.8) 1.17 0.69-1.98 0.553

˃30 18 (9) 13 (11.9) 1.60 0.72-3.57 0.241

Occupation
High risk 76 (69.7) 119 (59.5)

2.30 1.40-3.77 0.001
Low risk 33 (30.3) 81 (40.5)

Diabetes
Yes 11 (10.1) 14 (7)

1.48 0.64-3.39 0.351
No 98 (89.9) 185 (93)

HTN
Yes 24 (22.2) 54 (27.1)

0.76 0.44-1.33 0.343
No 84 (77.8) 145 (72.9)

Kidney stone
Yes 7 (6.4) 52 (26.1)

0.19 0.08-0.44 <0.001
No 102 (93.6) 147 (73.9)

Abbreviations: BMI, body mass index; HTN, hypertension.
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the control group; however there was no statistically 
significant difference between the two groups (χ2=6.32, 
P = 0.091). In our study, the proportion of patients with 
history of high-risk occupations in the case group was 
significantly more than the control group with low-risk 
occupations (69.7% versus 59.5%, respectively) and it was 
statistically significant (P < 0.001). 

The history of diabetes was slightly in the case group 
higher (10.1%) than the control group (7%), but it was 
not statistically significant (P = 0.351). The history of 
hypertension was lower in the case group than the control 
group (22.2 versus 27.1%, respectively; P = 0.343). The 
presence of kidney stones had a significant correlation 
with the reduction of urinary bladder cancer (P < 0.001; 
Table 1). However, this finding requires a more accurate 
study by deleting the confounding variables.

In relation to drugs used in patients, cardiac, all 
hypertension and diabetes drugs were compared in 
two groups and there were not statistically significant. 
Of the environmental risk factors, cigarette smoking 
was considered as the most important risk factor for 
urinary bladder cancer, since following the increase in 
pocket/year (p/y) in patients, the risk of urinary bladder 
cancer increased significantly. Hence, in p/y > 21, it was 
statistically significant (P < 0.001; logistic regression test). 
The consumption of pickles in the case group was higher 
than the control group (81.7 versus 25.6%, respectively; 
Chi-square test) and significantly increased the odds of 
urinary bladder cancer (P < 0.001; logistic regression test). 
The incidence of UTI was lower in the case group than 
the control group (22% versus 34%, respectively; Chi-
square test), and it was statistically significant for reducing 
the odds of urinary bladder cancer (P = 0.027; logistic 
regression test). Regarding the intake of fluids, with 

the increase in the number, the odds ratio was reduced 
(Table 2).

After univariate analysis, factors that had a significant 
level of less than 0.1 were introduced into the regression 
model, and then multivariate analysis was carried out 
using forward method (LR). The results of logistic 
regression analysis are presented in Table 3.

Discussion 
Studies on the effects of risk factors such as nutrition, 
fluid intake, BMI, and diabetes on bladder cancer are few 
and most of the studies are about the effects of cigarette 
smoking, drugs and occupations on urinary bladder 
tumor. A study by Aminian et al in 2014 showed that the 
effects of the occupation of people, including drivers, road 
builders and pavements, mechanics and working at plastic 
industry and petrochemical, and welding had the greatest 
risk for developing urinary bladder cancer (4).

In this study, the occupation of people was in the 
two groups including high-risk occupations (such as 
truck driving, mechanics, working at metal, leather, 
textile, petrochemical and aluminum factory, asphalt 
worker, barber may be due to the use of permanent hair 
dyes, mining worker and house painter) and low-risk 
occupation (retired, physician, homeworker, carpet-
weaver, bakers, clerks, teachers, engineer, diabetes, pickle 
consumption, recurrent UTI and low water intakes). In a 
meta-analysis the role of occupation such as barber was 
approved for developing urinary bladder cancer (9).

There was a significant relationship between the 
high-risk occupations and the risk of urinary bladder 
malignancy. In the study of Vermeulenetal et al in the 
Netherlands, the effect of UTI on urinary bladder cancer 
was considered as a risk factor, and people with a low 

Table 2. Odds ratio of the variables (Heart, HTN and diabetes drugs, smoking, fluid intake, UTI and pickle use) affecting the case and control groups for 
developing urinary bladder cancer (logistic regression)

Variable
Group

Odds Ratio CI P value
Case Control

Heart drug
Yes 14 (12.8) 16 (8)

1.69 0.79-3.62 0.171
No 95 (87.2) 184 (92)

HTN drug
Yes 23 (21.1) 56 (28) 0.68

0.39-1.19 0.189
No 86 (78.9) 144 (72) 2.89

Diabetes drug
Yes 10 (9.2) 13 (65)

1.45 0.61-3.43 0.390
No 99 (90.8) 187 (93.5)

Smoking

No 40 (36.7) 62 (31) 1 - -
P/Y ≤11 10 (9.2) 65 (32.5) 0.23 0.11-0.51 <0.001
P/Y=11-20 11 (10.1) 52 (26) 0.32 0.15-0.70 0.004
P/Y ≥21 48 (64) 21 (10.5) 3.54 1.85-6.77 <0.001

Fluid intake (glasses)
1-4 20 (18.3) 90 (45.2) 1 - 
5-8 72 (66.1) 81 (40.7) 4 2.24-7.13 <0.001
<11 17 (15.6) 28 (14.1) 2.73 1.26-5.92 0.011

UTI
Yes 24 (22) 68 (34)

0.54 0.32-0.94 0.029
No 85 (78) 132 (66)

Abbreviations: UTI, urinary tract infection; HTN, hypertension.
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incidence and early treatment with antibiotics had reduced 
the risk of urinary bladder cancer (10). In the present 
study, the association between UTI and cancer type of 
urinary bladder and adenocarcinoma was significantly 
correlated with the reduction of urinary bladder cancer. 
However, further studies should be conducted in this 
regard by larger samples.

A study by Bai et al in China showed that the intake 
of more fluids in Asian peoples has a protective effect on 
urinary bladder cancer, there are a few studies however 
on this subject (5). In the present study, the intake of 
fluids was associated with a reduction in the risk of 
urinary bladder malignancy. A study by Cantiello et al 
found that type II diabetes was ineffective in the risk of 
urinary bladder cancer, and there was no relationship 
between obesity and developing urinary bladder cancer, 
however further studies were needed (11). In this study, 
there was no significant relationship between the effect of 
diabetes and urinary bladder cancer, while no significant 
association between BMI and urinary bladder cancer was 
found too. A study by Radosavljevic et al in Serbia revealed 
that the consumption of greasy and pickled vegetables was 
a risk factor for urinary bladder cancer (12). In the current 
study, the use of pickles as a risk factor for the incidence of 
urinary bladder cancer was significantly associated with 
increased risk.

Conclusion
According to the results, it seems that the risk factors of 
cigarette smoking, male gender, high-risk occupation, 
the use of pickles and low-intake of water are associated 
with urinary bladder cancer. It should be noted that in our 
population, the risk of urinary bladder cancer was raised 
with the increase of smoking. 

Limitations of the study
The study was single-center and conducted on a relatively 
low-sample size. Consequently, randomized controlled 
trials are necessary to examine the effects of smoking and 
other carcinogens of urinary bladder cancer.
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