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Background: This study was conducted in order to determine the risk 
factors of prostate cancer in Isfahan, Iran. Methods: In this case-
control study 95 cases of incident, pathologically confirmed PC and 

95 controls were recruited. Odds ratios (OR) and the corresponding 95% 
confidence intervals (CIs) were estimated using conditional logistic regression 
models. Results: The risk of prostate cancer increased with increasing age 
(OR: 1.09, 95% CI: 1.04-1.13; p<0.001). A positive family history of prostate 
cancer was also a significant risk factor (OR: 2.5, 95% CI: 1.1-2.9; p=0.03). 
Increased dietary intake tomato sauce was associated with a significantly 
declined risk of prostate cancer (OR: 0.05, 95% CI: 0.01-0.40; p<0.001). Pros-
tate cancer risk was not affected by Smoking, alcohol consumption, history 
of vasectomy, diabetes mellitus, sexually transmitted diseases, and dietary 
garlic and fat intake. Conclusions: We found that increased age and posi-
tive family history of prostate cancer could be considered as some potential 
risk factors of prostate cancer in the studied population. Moreover, a higher 
intake of tomato sauce was found to have a protective effect against prostate 
cancer. Key words: Prostate cancer, risk factor, Iran.
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1. INTRODUCTION
Worldwide, prostate cancer is the 

second most common cancer in men, 
with an incidence of 61.6 per 100000 in 
Western Europe and 124.8 per 100000 
in the United States (1) with an esti-
mated 900000 cases and 258000 deaths 
in 2008 (2). The incidence of PC and its 
mortality rates are outstandingly dif-
ferent in diverse geographic zones and 
in different racial/ethnic populations, 
with by far the highest rate in North 
America and the lowest in Asia (3, 4)

There are few well-defined risk fac-
tors apart from age, ethnicity and fam-
ily history (5). Environmental exposures 

probably play a major role (6) and there 
have also been some uncertain factors 
including educational level, occupation, 
dietary meat and lycopene consump-
tion, smoking habit, alcohol use, marital 
status, vasectomy, sexual behavior, hav-
ing diabetes mellitus, etc. (7, 8, 9, 10, 11). 
These risk factors still remain contro-
versial based on different studies within 
different populations around the world.

The risk factors of prostate cancer in 
Iranians may be different from those in 
other populations due to different life-
style, dietary and environmental fac-
tors. Interventions to reduce modifiable 
risk factors result in decreased morbid-

ity and mortality of prostate cancer as 
the second frequent malignancy in Ira-
nian males (12). In the present study we 
investigated the association of age, dia-
betes, family history of prostate cancer, 
smoking, alcohol consumption, sexual 
behavior, vasectomy, some dietary fac-
tors and risk of prostate cancer in Isfa-
han, Iran.

2. PATIENTS AND METHODS
This was a case-control study, which 

was done between August 2005 and 
May 2009 in Isfahan, Iran. Ninety-five 
men with incident, pathologically con-
firmed, no metastatic prostate cancer 
were recruited. Based on their medical 
records and history taking, they had no 
other malignancy. We also included 95 
men as the control group. They were 
residing in the same geographical. In 
these subjects prostate cancer was ruled 
out based on normal digital rectal ex-
amination and prostate specific anti-
gen levels. Similar to prostate cancer 
patients, they had no other malignancy 
according to their medical records and 
history taking. Exclusion criteria were 
history of metabolic disease, immune 
deficiency disorders or previous in-
tervention on the prostate including 
surgery, hormonal therapy, or radia-
tion therapy. All subjects signed an in-
formed consent form.

Information on socio-demographic 
characteristics, general lifestyle habits 
including smoking, alcohol consump-
tion, sexual behavior, intake of selected 
food items, medical history, and family 
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history of prostate cancer was gathered 
by trained interviewers using a struc-
tured questionnaire. Information on 
diet included the consumption of red 
meat, fish, poultry, liver, eggs, cream, 
milk, and tomato sauce.

Statistical analysis was performed 
using SPSS version 17 (SPSS Corp, Chi-
cago, IL, USA). Normality of data distri-
bution was assessed with Kolmogorov–
Smirnov test. Independent sample t-
test was used to compare normally 
distributed measurements in different 
groups. Chi-square test or Fisher’s ex-
act test were used for comparison of 

categorical variables be-
tween the two groups. 
The effect of different 
parameters on the risk 
of prostate cancer was 
estimated by odds ratios 
(OR) and corresponding 
95% confidence intervals 
(95% CI), which were de-
rived from conditional 
logistic regression mod-
els while potential con-
founders were included 
as covariates in the mod-
els. P value less than 0.05 
was considered statisti-
cally significant.

3. RESULTS
We recruited 190 

subjects (95 patients 
with prostate cancer 
and 95 healthy controls). 
Demographic informa-
tion of all subjects is pre-
sented in Table 1. The 
mean age (range) of sub-
jects with prostate can-
cer and healthy controls 
was 73.1 (54-88) and 
67.9 years (52-92), re-
spectively. Patients with 
prostate cancer had sig-
nificantly lower levels of 
education, and the pro-
portion of men with a 
family history of pros-
tate cancer was higher 
in prostate cancer pa-
tients. However, type of 
occupation, smoking or 
history of diabetes melli-
tus did not have a statis-

tically significant associ-
ation with prostate can-
cer risk (Table 1).

The mean years of 
sexual act iv it y were 
significantly higher in 
prostate cancer patients. 
However, patients were 
less likely to have a his-
tory of premarital sex in 
comparison to healthy 
subjects (OR: 0.86, 95% 
CI: 0.75-1.00; P=0.05).

Dietary red meat 
consumption did not 

differ significantly in prostate can-
cer patients and the control group 
(231.42±94.80 vs. 229.79±103.66 gr/
week, P=0.9). Increased dietary intake 
tomato sauce was associated with a 
significantly declined risk of prostate 
cancer (OR: 0.05, 95% CI: 0.01-0.40; 
p<0.001) (Table 2).

On multivariate analysis, age and a 
positive family history for prostate can-
cer were significantly related with an 
increased risk of prostate cancer (OR: 
1.09, 95% CI: 1.04-1.13; P<0.001, and 
OR: 2.5, 95%CI: 1.1-2.9; P= 0.03, respec-
tively). In this analysis tomato dressing 
intake of less than 10 grams per week 
was associated with a significant risk of 
prostate cancer (Table 3).

4. DISCUSSION
The incidence of prostate cancer 

in Iran is similar to those in Eastern 
Mediterranean regions but it is signifi-
cantly less than that in developed coun-
tries (13). After stomach cancer, pros-
tate cancer is the most common ma-
lignancy in Iranian males (12). The in-
cidence rate of prostate cancer varies 
from 3.2 to 16.0 per 100,000 in differ-
ent regions (13). Iranian men are eth-
nically and racially different from most 
of Asian men. Therefore, it seems cru-
cial to investigate possible risk factors 
in this population. In the present study, 
we evaluated the role of some common 
risk factors of prostate cancer in Isfa-
han, the third largest city of Iran.

Older age is a well-known risk fac-
tor of prostate cancer (14). Prostate can-
cer has a low overall incidence in men 
younger than 50 years of age, who rep-
resent less than 0.1% of all affected pa-
tients. Approximately 85% of cases of 

 P-value
 Cancer 
group
[n=95] (%) 

 Control 
group
[n=95] (%) 

 Characteristic

<0.001* 73.1±7.5 67.9±8.3 Mean age ±SD(yrs)

0.01‡ 25(26.3)
51(53.7)
19(20)

10(10.5)
64(67.4)
21(22.1)

Education
Illiterate
Diploma
University Degree

0.32‡
3(3.2)
47(49.5)
5(5.3)
40(41.1)

5(5.3)
35(36.8)
7(7.4)
48(50)

Occupation
Farmer
Clerical worker
Industrial worker
Other

0.75† 6(6.3)
89(93.7)

5(5.3)
90(94.7)

Location of birth
Urban
Rural 

0.31† 92(96.8)
3(3.2) 94(98.9)

1(1.1)

Location of living
Urban
Rural 

0.39‡
90(94.7)
1(1.1)
1(1.1)
3(3.1)

87(91.6)
3(3.2)
1(1.1)
4(4.1)

Ethnicity
Fars
Turk
Lor
Other (Kurd, Arab, etc.)

1† 94(98.9) 94(98.9)
Marital status
Married

0.047† 13(13.7) 5(5.3)
Family history of prostate 
cancer

0.28† 22(23.2) 16(16.8) Smoking

0.15† 4(4.2) 9(9.5) Alcohol consumption

0.36† 9(9.5) 13(13.7) Vasectomy

0.86† 18(18.9) 19(20) Diabetes mellitus

0.37† 1(1.1) 4(4.2) History of sexually 
transmitted diseases

0.31† 48(50.5) 41(43.2) History of urinary tract
irritation signs

 0.001* 47.1±10.7 42.1±9.3 Mean years of sexual 
activity ±SD

 0.048† 14(14.7) 25(26.3) Pre-marital sexual activity

1† 95 (100) 95 (100) Frequency of intercourse
(per week)2≥

Table 1. Demographic information of patients with prostate 
cancer and subjects in the control group. SD: standard deviation; * 
Independent samples t test, † Fisher’s Exact test, ‡ Chi-square test

 P-value  Cancer group
[n=95] (%) 

 Control group
[n=95] (%)  

0.03† 22(23.2)
49(51.6)
24(25.3)

30(31.6)
31(32.6)
34(35.8)

Meat (gr/week)
150≥
151-300
> 300 

0.54† 13(13.7) 16(16.8)
Fat (gr/week)
>50

<0.001 † 94(98.9)
1(1.1)

79(83.2)

Tomato sauce 
(gr/week)
10>

0.31† 83(87.4) 78(82.1) garlic
Yes

Table 2. Comparison of dietary habit between prostate cancer 
patients and control group † Chi-square test.
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prostate cancer are diagnosed after the 
age of 65 years. At the age of 85 years, 
the cumulative risk of developing pros-
tate cancer ranges from 0.5% to 20.0%, 
worldwide (5). We also found an asso-
ciation between older age and prostate 
cancer. However, in the present study, 
we could not match subjects in two 
groups based on their age and pros-
tate cancer patients were 5 years older 
than healthy subjects. This is amongst 
the limitations of our study but age was 
adjusted in other risk factor analysis.

We found a significant association 
between prostate cancer and a positive 
family history of prostate cancer. Fam-
ily history is now an established risk 
factor for prostate cancer (15). The rel-
ative risk for prostate cancer increases 
in accordance with the number of af-
fected family members and the degree 
of relatedness, and is inversely related to 
the age at which family members were 
affected (14). However, a previous study 
India did not find such association (16).

Dietary factors might contribute 
to prostate cancer risk (11). The lower 
incidence of prostate cancer in Asian 
countries, such as Iran, compared with 
Western countries, may be related to 
a diet of low animal fat and high fiber 
content (17). Positive energy balance, 
total fat intake, animal and saturated 
fat, meat, and dairy products are as-
sociated with prostate cancer risk (18).

Dietary fat has been suggested to in-
crease the levels of circulating andro-
gens, thereby increasing the growth of 
prostate cancer cells. Dietary fat also in-
creases oxidative stress and levels of re-
active oxygen species that interfere with 
cellular processes. Healthy cells are at-
tacked by free radicals, which cause per-
oxidation and eventually DNA damage 
(18). In the present study we did not find 
any association between fat intake and 
prostate cancer. This is in contrast with 
the previous study in Iran (17). How-

ever, a large cohort study 
did not demonstrate an 
association between di-
etary fat and prostate 
cancer development (19).

Dietary intake of 
meat is associated with 
the risk of prostate can-
cer (18). Elevated risk of 
prostate cancer was re-

lated to the intake of red and processed 
meat in the US (20). However, such as-
sociation might be different based on 
races (21). In the present study we did 
not find any relationship between red 
meat consumption and prostate can-
cer which is consistent with two pre-
vious studies in Iran (17, 22). The evi-
dence of a relation between meat and 
prostate cancer remains unclear, with 
various epidemiologic studies report-
ing null results (23)

Among the potential dietary de-
terminants of this disease, attention 
has focused on tomato products and 
a major tomato constituent, lycopene, 
as possible protective agents (21). In a 
meta-analysis of case-control and co-
hort studies, serum lycopene was asso-
ciated with a greater reduction in pros-
tate cancer risk than dietary lycopene, 
whereas cooked tomato products were 
associated with greater risk reduction 
than raw tomato products, although 
reductions in risk were modest in all 
instances (24). Similar to our findings, 
in a case control study in Malaysia, in-
take of tomato sauce was related to re-
duced prostate cancer risk (25). How-
ever, a large prospective study in US did 
not support the hypothesis that greater 
lycopene/tomato product consumption 
protects from prostate cancer (26). A re-
cent systematic review which included 
only randomized clinical trials (three 
studies), concluded that there was in-
sufficient evidence to either support, or 
refute, the use of lycopene for the pre-
vention of prostate cancer (27).

Garlic is a vegetable of the Allium 
genus. The major compounds that are 
known to contribute to the pharmaco-
logic effect of garlic are sulfur-contain-
ing compounds, such as daily (28). Eat-
ing more than 2.14g/d of garlic nega-
tively affected the incidence of prostate 
cancer in China (29). In contrast to our 
study, in a recent study in Iran a border-

line reduction in risk of prostate cancer 
was observed in relation to garlic con-
sumption (30). However, a systematic 
review has concluded that it is highly 
unlikely that garlic intake reduces the 
risk of prostate cancer (28).

No clear dose-dependent relation-
ship has been demonstrated between 
smoking and prostate cancer risk. How-
ever, smoking is a source of cadmium 
exposure, increases oxidative stress, 
and increases circulating androgen 
levels, all of which represent potential 
mechanisms of prostate carcinogene-
sis (14). In the present study we did not 
find any relationship between smok-
ing status and prostate cancer which 
is in agreement with previous studies 
(16). However, a recent large prospec-
tive observational study demonstrated 
an association between smoking at the 
time of diagnosis and adverse prostate 
cancer events (31).

Alcohol consumption was not as-
sociated to prostate cancer risk in the 
present study. A prospective cohort 
study in US demonstrated an increased 
risk of prostate cancer in men who con-
sumed more than three alcoholic drinks 
per day (32). In contrast, a recent meta-
analysis including a total of 52899 pros-
tate cancer cases provided no evidence 
of a material association between alco-
hol drinking and prostate cancer, even 
at high doses (33).

An inverse relationship between 
diabetes and prostate cancer has been 
widely suggested (34). However, like 
some other studies (16, 35) we did not 
find such association.

The weight of evidence shows no as-
sociation overall between vasectomy 
and prostate cancer (36). Our findings 
also suggest that prior vasectomy is not 
associated with a significantly increased 
risk of prostate cancer.

Epidemiological data on sexual ac-
tivity and prostate cancer are almost 
entirely limited to case-control stud-
ies, which may be particularly prone 
to methodological bias because infor-
mation on prediagnosis sexual activity 
is collected after the diagnosis of can-
cer. Sexual function may diminish af-
ter the diagnosis of prostate cancer and 
its treatment (37). There is such a lim-
itation in our study in which no asso-
ciation was found. In a large prospec-

 P-value 95% 
ConfidenceInterval

Odds 
Ratio Variable

<0.001 1.04-1.13 1.09 Age (yrs.) 

0.03 1.1-2.9 2.5 Positive family history 
of prostate cancer

<0.001 0.01-0.40 0.05
Tomato sauce 
consumption ≥10 gr/
week

Table 3. Association of different factors with prostate cancer risk 
in conditional logistic regression model
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tive study, Leitzmann et al found that 
ejaculation frequency was not related to 
increased risk of prostate cancer (37).

We realize that our study has some 
limitations such as small sample size, 
failure to match for age, and lack of in-
formation on prostate cancer stage.

5. CONCLUSION
The present study demonstrates 

age, positive family history of prostate 
cancer, and decreased tomato prod-
ucts intake as important determinants 
of prostate cancer risk in Isfahan, Iran. 
Adopting appropriate preventive strat-
egies against the modifiable risk fac-
tors is necessary to reduce the burden 
of prostate cancer in Iran.
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