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Abstract

Objective To study the risk environmental and psycho-social factors associated to prostate cancer
(PCa) in Chinese population.

Methods 250 PCa patients and 500 controls were enrolled in this case-control study. Information was
collected and logistic regression analysis was used to estimate the odds ratios (OR) and 95% confidence
intervals (95% CI) for relationship between lifestyle, eating habits and psycho-social factors with PCa
risk.

Results Green vegetables and green tea were associated with a decreased risk of PCa (OR=0.39, 95%
Cl: 0.28-0.53; OR=0.59, 95% Cl: 0.40-0.87, respectively). Family history of PCa (OR=7.16, 95% ClI:
2.01-25.49), history of prostate diseases (OR=2.28, 95% Cl: 1.53-3.41), alcohol consumption (OR=1.97,
95% Cl: 1.33-2.90), red meat consumption (OR=1.74, 95% Cl: 1.20-2.52), barbecued (OR=2.29, 95% ClI:
1.11-4.73) or fried (OR=2.35, 95% Cl: 1.24-4.43) foods were related with increased PCa risk. Negative
psycho-social factors including occupational setbacks (OR=1.61, 95% Cl: 1.00-2.59), marital separation
(OR=1.94, 95% CI: 1.29-2.91), self-contained suffering (OR=2.37, 95% Cl: 1.58-3.55), and high sensitivity
to the personal comments (OR=1.73, 95% Cl: 1.18-2.54) were related to PCa.

Conclusion Regular consumption of green vegetables and green tea may suggest protective effects on
PCa. Alcohol consumption, red meat consumption and barbecued or fried foods were associated with
PCa. Negative psycho-social factors may also play a role in the incidence of PCa in Chinese population.
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INTRODUCTION

rostate cancer (PCa) is the second
Pcommon male malignant tumor and the
sixth leading cause of cancer deaths
worldwide, and it has remarkable geographical and
ethnic difference in incidence and mortalitym. The
age-standardized incidence rate of PCa (per 100,000
persons) was 104.2 in Australia/New Zealand, 94.1 in
Western Europe, 85.6 in Northern America, but only
8.2 in Eastern Asia. As for age-standardized mortality
rates of these countries, the highest mortality rate
occurs in Australia/New Zealand (15.4/100,000)
compared with that in Western Europe (12.4),
Northern America (9.9) and Eastern Asia (2.5)[1]. In
2008, the age-standardized incidence of PCa
by world population was 6.73/100,000, which was
accounted for 3.33% of men’s malignant tumors
incidence in China, and the average annual growth
rate was 12.07% during 1998-2008". Although the
incidence rate of PCa in China has remained
relatively low, it has rapidly increased in recent years.
Apart from aging population that contributes to an
increased incidence of PCa, environmental factors
can also play a role in increasing PCa risk®. Currently,
the well-established risk factors for PCa are ethnicity,
age and family history of Pca'™. In addition, some
modifiable lifestyle factors such as smoking and
obesity have been found to be associated with the
incidence of PCa®. A recent study also found that
heavy smoking was related to increased risk of PCa
and higher Gleason grade in African American men,
but not in European American men'®’. Several studies
indicated that consumption of vegetables, green tea
and physical activity may be protective factors for
pca” Although some studies have shown
associations between PCa and environmental factors
that are specific to different ethnic backgrounds,
overall the results of these studies are inconclusive.
Psycho-social factors have also been recognized
as important factors in the development of
cancer and in cancer treatment“o'm, but few of
these studies were focused on PCa. To address this
issue, we conducted a case-control study to
investigate the associations between PCa and
lifestyle, eating habits, and psycho-social factors in
the Chinese population.

MATERIALS AND METHODS

Study Design

One 1:2 case-control study was conducted

based on hospital and community populations. 250
cases and one group of 250 controls were from
Changhai and Changzheng Hospitals of the Second
Military Medical University, and Zhongshan Hospital
of the Fudan University, between 1 January 2007
and 1 July 2013. These three hospitals were
separately located in Yangpu, Huangpu, and Xuhui
District in Shanghai city. Another group of 250
controls were from communities. A questionnaire
was designed to collect the basic demographic and
environmental information (including lifestyle,
history of diseases, and eating habits) for both of
cases and controls. We also explored psycho-social
factors including negative life events and personality
which might be related to the incidence of PCa. The
investigators had been trained to interview the
subjects by face-to-face method with the designed
questionnaires.

Cases and Controls Selection

250 cases were newly diagnosed patients with
PCa by histopathological verification after radical
prostatectomy. 250 controls were non-tumor
patients from  pneumology or Cardiology
departments from the same hospitals as cases, and
the other 250 controls were non-tumor community
people with normal value of PSA (<4.0 ng/mL) from
different District in Shanghai. All controls were
matched by race and age (within 5 years old),
location and free of PCa. All of the controls provided
blood samples for the examination of PSA. Those
with PSA value >4.0 ng/mL were excluded from the
study.

Data Collection

All participants signed informed consents and
provided data with regard to basic demographic
information, lifestyle and habits, history of diseases,
family history of tumor, and eating habits applicable
to the most recent one-year period. The
demographic  information included  primarily
nationality, age, educational level, occupation,
weight, and height. Information collected with
regard to eating habits included the intake frequency
and quantity of meat (red meat: pork, mutton, and
beef) consumption, vegetable consumption, and
fruit consumption per week; and the cooking
methods. For the lifestyle and behaviors, the
frequencies of alcohol consumption, smoking and
tea consumption were investigated. We also
collected information about urinary system diseases,
hypertension, and diabetes mellitus. To explore the
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relationships between psycho-social factors and PCa,
information regarding specific adverse life events
and personality traits was included in our study. The
definition for the main exposure variables were as
follows; smoking: at least 1 cigarette a day for more
than six months; alcohol consumption: at least once
a week, lasting 6 months or more; tea consumption:
at least a cup of tea a day for more than six months;
physical activity: at least three times a week and
more than 30 min each time; marital separation:
separated from partner more than three consecutive
months; self-contained suffering: a sorrowful
experiences that are usually not shared with others
or openly addressed, but instead, addressed in
solitary fashion; high sensitivity to the personal
comments from other people: be oversensitive to
other peoples’ comments on him; occupational
setbacks: underwent serious or much setbacks
during his career.

Statistical Analysis

Data were entered (double entry) and SPSS
(Statistical Package for Social Sciences; Version 16.0,
Chicago, IL, USA) was used for all statistical analyses.
For descriptive statistics, percentages or meanSD
were given for the two groups of cases and controls.
Student’s t-test and Chi-square test was adopted to
compare differences for enumerable data and
category data, respectively. To study the association
between exposure of environmental factors and PCa
risk, logistic regression method was used for the
calculation of odds ratio (OR) as well as its 95%
confident interval (95% Cl). Except red meat
consumption (<4 times/week and >4 times/week),
fruits (<7 times/week and >7 times/week) and
cooking methods (No/Yes), the other dietary
variables were grouped into three categories of <1
time/week, 1-3 times/week, and >4 times/week. All
lifestyle such as green tea consumption, history of
diseases and psycho-social factors were binary
variables. Multivariate logistic regression model was
adopted to obtain relatively independent risk factors
by adjusting for confounding factors. P<0.05 was
taken to indicate statistical significance.

RESULTS

The basic demographic characteristics of the
study subjects are shown in Table 1. There were no
statistically significant differences in the distribution
of age, ethnic group, educational level, occupation,
and BMI between the cases and the controls. The

ages of the cases and controls were ranged from 33
to 90 years (median, 70.3 years). Of them, 179 cases
(71.6%) were over 65 years; 248 cases (99.2%) were
self-reported Han nationality as much as that of the
controls. BMI was determined at the diagnoses of
PCa.

Table 2 presents the associations between
lifestyle, history of disease and PCa. Green tea
consumption and physical activity were significantly
associated with declined risks of PCa (OR=0.66, 95%
Cl: 0.48-0.90; OR=0.70, 95% CI: 0.51-0.95,
respectively). Family history of PCa (OR=7.92, 95% ClI:
2.60-24.11), urinary system disease (OR=2.33, 95% Cl:
1.47-3.68), family history of breast cancer (OR=2.75,
95% Cl: 1.14-6.62), and history of prostate disease
(OR=2.11, 95% Cl: 1.52-2.93) were related to the
increased risk of PCa. Smoking was not a
dose-response relationship risk factor of PCa
(OR=1.38, 95% Cl: 1.02-1.88). Alcohol consumption
was also correlated with an increased risk of PCa
(OR=2.10, 95% Cl: 1.54-2.86), and there was a
significant difference with regard to the types of
alcohol (i.e., liquor, rice wine, grape wine, and beer)
between the alcohol consumers of case group and
control group (P<0.001). But there was no
dose-response relationship between risk of PCa and
the frequency of alcohol consumption or the number
of years of alcohol consumption (data not shown).

As shown in Table 3, some eating habits were
related to the incidence of PCa. Among these
behaviors, consumption of red meat (OR=1.51,
95% Cl: 1.11-2.05), consumption of barbecued
(OR=4.74, 95% Cl: 2.74-8.19) or fried (OR=3.63, 95%
Cl: 2.23-5.90) foods increased the risk of PCa. In
contrast, consumption of green vegetables (1-3
times/week: OR=0.40, P=0.005; >4 times/week:
OR=0.17, P<0.001) and steamed food (OR=0.61,
P=0.001) were associated with decreased risks of
PCa.

The associations between psycho-social factors
and PCa are shown in Table 4. The variable of
negative event frequency (NEF) was the sum of
different adverse life events which may significantly
influence a person during his life. The analysis
demonstrated that this index was associated with an
increased risk of PCa (OR=2.04, 95% Cl: 1.47-2.83).
Some factors such as death of spouse (OR=1.85, 95%
Cl: 1.08-3.14), occupational setbacks (OR=2.84, 95%
Cl: 1.97-4.10), serious diseases (OR=1.54, 95% Cl:
1.06-2.25), marital separation (OR=2.08, 95% Cl:
1.49-2.89) and disharmonious relationship with
spouse (OR=3.66, 95% Cl: 2.10-6.36) had statistically
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significant correlation with an increased risk of PCa.
As for personality, self-contained suffering and high
sensitivity to the personal comments from other
people were risk factors of PCa, with ORs of 2.38
(95% Cl: 1.73-3.27) and 2.27 (95% Cl: 1.65-3.13),
respectively.

Multivariate logistic regression analysis was
conducted to evaluate independent factors related
to the development of PCa. According to our
univariate analysis, sixteen risk factors and four
protective factors were selected for analysis in
logistic regression model. As shown in Table 5,
consumption of green vegetables and green tea had
statistically significant associations with decreased
risks of PCa (OR=0.39, 95% Cl: 0.28-0.53; OR=0.59,

setbacks (OR=1.61, 95% Cl: 1.00-2.59) and two types
of personality including self-contained suffering
(OR=2.37, 95% Cl: 1.58-3.55) and high sensitivity to
the personal comments from other people (OR=1.73,
95% Cl: 1.18-2.54) were psycho-social risk factors of
PCa. Factors of alcohol consumption,
marital separation, family history of PCa, and history
of prostate diseases were associated with the
development of PCa, of which family history of PCa
was the most significant risk factor related to PCa
(OR=7.16, 95% Cl: 2.01-25.49). Some eating habits
such as consumption of barbecued or fried foods
and relatively high red meat consumption, were also
statistically significant risk factors for PCa (OR=2.29,
95% Cl: 1.11-4.73; OR=2.35, 95% Cl: 1.24-4.43;

95% Cl: 0.40-0.87, respectively). Occupational OR=1.74, 95% Cl: 1.20-2.52, respectively).
Table 1. The Demographic Characteristics of Cases and Controls.
Cases (n=250) Controls (n=500)
Variables P value
No. % No. %
Age (years)
<65 63 25.2 159 31.8
65-69 51 20.4 108 21.6
70-74 60 24.0 100 20.0
75-79 56 22.4 96 19.2 0-144
80-84 13 5.2 32 6.4
>85 7 2.8 5 1.0
Ethnic group
Han 248 99.2 496 99.2
Others 2 0.8 4 0.8 0681
Educational level”
Elementary school 34 13.6 63 12.6
Junior high school 65 26.0 164 32.8
Senior high school 71 28.4 154 30.8 0.121
Junior college 43 17.2 61 12.2
University degree 37 14.8 58 11.6
Profession/Occupation
Worker 65 26.0 181 36.2
Farmer 29 11.6 53 10.6
Cadres and staff 89 35.6 136 27.2
Medical professionals 6 2.4 12 2.4 0.090
Teacher 18 7.2 32 6.4
Others 43 17.2 86 17.2
Body mass index (kg/m?)
<24 161 64.4 357 71.4
24.0-27.9 77 30.8 118 23.6 0.104
228 12 4.8 25 5.0

Note. *Elementary school: education in 1-6 years; Junior high school: education in 7-9 years; Senior high
school: education in 10-12 years; Junior college: education in 13-15 years; University degree: education in

13-17 years.
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Table 2. The Association between Lifestyle, History of Diseases, and Prostate Cancer

Cases (n=250) Controls (n=500)
Variables OR (95% CI) P value
No. % No. %
Smoking status
No 103 41.2 246 49.2 1.00
Yes 147 58.8 254 50.8 1.38(1.02-1.88) 0.038
Alcohol consumption
No 118 47.2 326 65.2 1.00
Yes 132 52.8 174 34.8 2.10 (1.54-2.86) <0.0001
The frequency of alcohol consumption
<1time /W 118 47.2 326 65.2 1.00
1-4 times/W 74 29.6 96 19.2 2.13(1.47-3.08) <0.0001
>4 times/W 58 23.2 78 15.6 2.05 (1.38-3.06) <0.0001
The number of years of alcohol consumption
<lyear 118 47.2 326 65.2 1.00
1-25 years 50 20.0 69 13.8 2.00 (1.32-3.05) 0.001
>25 years 82 32.8 105 21.0 2.16 (1.51-3.09) <0.0001

Tea consumption

No 90 36.0 130 26.0 1.00

Yes 160 64.0 370 74.0 0.63 (0.45-0.87) 0.005
Green tea consumption

No 106 424 163 32.6 1.00

Yes 144 57.6 337 67.4 0.66 (0.48-0.90) 0.008
Black tea consumption

No 242 96.8 479 95.8 1.00

Yes 8 3.2 21 4.2 0.75 (0.33-1.73) 0.503
Physical activity

No 110 44.0 177 35.4 1.00

Yes 140 56.0 323 64.6 0.70(0.51-0.95) 0.022
History of prostate diseases

No 152 60.8 383 76.6 1.00

Yes 98 39.2 117 23.4 2.11 (1.52-2.93) <0.0001
Urinary system diseases

No 207 82.8 459 91.8 1.00

Yes 43 17.2 41 8.2 2.33(1.47-3.68) <0.0001
Family history of prostate cancer

No 235 94.0 496 99.2 1.00

Yes 15 6.0 4 0.8 7.92 (2.60-24.11) <0.0001
Family history of breast cancer

No 238 95.2 491 98.2 1.00

Yes 12 4.8 9 1.8 2.75 (1.14-6.62) 0.019
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Table 3. The Association between Eating Habits and Prostate Cancer

Cases (n=250) Controls (n=500)
Variables/Frequency OR (95% CI) P value
No. % No. %
Red meat consumption
<4 times/W 122 48.8 295 59.0 1.00
>4 times/W 128 51.2 205 410 1.51(1.11-2.05) 0008
Animal offal
<1 time/W 130 52.0 299 59.8 1.00
1-3 times/W 115 46.0 197 394 1.34(0.99-1.83) 0.061
>4 times/W 5 2.0 4 0.8 2.88 (0.76-10.88) 0.208
Poultry
<1time/W 121 48.4 248 49.6 1.00
1-3 times/W 100 40.0 217 43.4 0.95 (0.69-1.30) 0.728
>4 times/W 29 11.6 35 7.0 1.70(0.99-2.91) 0.052
Fish
<1 time/W 50 20.0 112 224 1.00
1-3 times/W 112 44.8 247 49.4 1.02 (0.68-1.52) 0.939
>4 times/W 88 35.2 141 28.2 1.40(0.91-2.14) 0.123
Soy products
<1time/W 57 22.8 94 18.8 1.00
1-3 times/W 114 45.6 252 504 0.75(0.50-1.11) 0.147
>4 times/W 79 31.6 154 30.8 0.85 (0.55-1.30) 0.442
Green vegetables
<1time/W 36 14.4 17 3.4 1.00
1-3 times/W 72 28.8 86 17.2 0.40 (0.21-0.76) 0.005
>4 times/W 142 56.8 397 79.4 0.17 (0.09-0.31) <0.001
Fruits
<7 times/W 144 57.6 279 55.8 1.00
>7 times/W 106 424 221 442 0.93 (0.68-1.26) 0.639
Cooking methods
Steam/stew
No 124 49.6 187 37.4 1.00
Yes 126 50.4 313 62.6 0.61 (0.45-0.83) 0.001
Boil
No 60 24.0 111 22.2 1.00
Yes 190 76.0 389 77.8 0.90 (0.63-1.29) 0.580
Barbecue
No 207 82.8 479 95.8 1.00
Yes 43 17.2 21 4.2 4.74 (2.74-8.19) <0.001
Fry
No 203 81.2 470 94.0 1.00

Yes 47 18.8 30 6.0 3.63 (2.23-5.90) <0.0001
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Table 4. The Association between Psycho-social Factors and Prostate Cancer

Cases (n=250)

Controls (n=500)

Risk Factors No. % No. % OR (95% CI) P value

Introverted personality

No 157 62.8 341 68.2 1.00

Yes 93 37.2 159 31.8 1.27 (0.92-1.75) 0.140
Self-endure suffering®

No 80 32.0 264 52.8 1.00

Yes 170 68.0 236 47.2 2.38 (1.73-3.27) <0.0001
High sensitivity to the personal comments from other peopleb

No 141 56.4 373 74.6 1.00

Yes 109 43.6 127 25.4 2.27 (1.65-3.13) <0.0001
Negative event frequency

<2 times 152 60.8 380 76.0 1.00

>2 times 98 39.2 120 24.0 2.04 (1.47-2.83) <0.0001
Death of spouse

No 222 88.8 468 93.6 1.00

Yes 28 11.2 32 6.4 1.85(1.08-3.14) 0.022
Occupational setbacks®

No 170 68.0 429 85.8 1.00

Yes 80 32.0 71 14.2 2.84 (1.97-4.10) <0.0001
Serious disease

No 192 76.8 418 83.6 1.00

Yes 58 23.2 82 16.4 1.54 (1.06-2.25) 0.024
Life difficulty

No 201 80.4 424 84.8 1.00

Yes 49 19.6 76 15.2 1.36 (0.92-2.02) 0.127
Marital separation

No 157 6238 389 77.8

ves 93 372 111 222 2.08 (1.49-2.89) <0.0001
Disharmonious relationship with spouse

No 214 85.6 478 95.6 1.00

Yes 36 144 22 4.4 3.66 (2.10-6.36) <0.0001
Death of parent

No 80 32.0 192 38.4 1.00

Yes 170 68.0 308 61.6 1.33(0.96-1.83) 0.086
Unfortunate of relatives®

No 202 80.8 427 85.4 1.00

Yes 48 19.2 73 14.6 1.39 (0.93-2.08) 0.106

Note. °Self-endure suffering: a sorrowful experiences that are usually not shared with others or openly

addressed, but instead, addressed in solitary fashion. bHigh sensitivity to the personal comments from other

people: be oversensitive to other peoples’ comments on him. “Occupational setbacks: underwent serious or

much setbacks during his career. dUnfortunate of relatives: his relatives got serious diseases or died which can

bring a serious impact on him.



714 Biomed Environ Sci, 2014; 27(9): 707-717
Table 5. Multivariate Logistic Regression Analysis for Risk Factors of Prostate Cancer

Factors B SE OR (95% CI) P value
Green vegetables® -0.946 0.159 0.39(0.28-0.53) <0.0001
Green tea consumption -0.528 0.197 0.59 (0.40-0.87) 0.0070
Red meat consumptionb 0.555 0.189 1.74 (1.20-2.52) 0.0030
Barbecue cooking 0.830 0.370 2.29 (1.11-4.73) 0.0250
Fry cooking 0.853 0.324 2.35(1.24-4.43) 0.0080
Alcohol consumption 0.676 0.198 1.97 (1.33-2.90) 0.0010
Family history of prostate cancer 1.968 0.648 7.16 (2.01-25.49) 0.0020
History of prostate diseases 0.825 0.205 2.28 (1.53-3.41) <0.0001
:'Ogn': ;ﬁ:’::t;)";zyplteo the personal Comments 0.548 0.195 1.73 (1.18-2.54) 0.0050
Self-endure suffering 0.862 0.207 2.37 (1.58-3.55) <0.0001
Occupational setbacks 0.477 0.242 1.61(1.00-2.59) 0.0490
Marital separation 0.662 0.206 1.94 (1.29-2.91) 0.0010

Note.

All of the variables in this table are binary except ‘green vegetables’ and ‘red meat consumption’.

%It is classified to three groups of ‘<1 time/W’, ‘1-3 times/W’, and ‘>4 times/W’. °It is classified to two groups of

‘<4 times/W’ and ‘24 times/W’.
DISCUSSION

The present study investigated the risk factors
related to PCa in Chinese men. The results suggested
that some environmental factors were associated
with the risk of PCa, such as consumption of green
tea and alcohol, family history of PCa, red meat
consumption, green vegetables and barbecued or
fried foods. The results from this study also showed
that some psycho-social factors, such as
self-contained suffering, more sensitive to other
personal comments, occupational setbacks and
marital separation were related to the risk of PCa. In
addition to environmental factors, psycho-social
factors may also associate with the development of
PCa in Chinese population.

Green tea consumption was an independent
protective factor for PCa in our study. A case-control
study in southeast China also found that the
consumption of green tea was a statistically
significantly protective factor for PCa, and there was
an association between the decreased risk of PCa
and the duration and quantity of green tea
consumption[u]. One prospective cohort study
indicated that there was an inverse association
between green tea consumption and advanced
Pca™!. However, results from another prospective
cohort study did not show green tea consumption as
a protective factor for Pca™. To date,
epidemiological studies have not resulted in
conclusive and consistent evidence for an anticancer

effect of green tea with regard to PCa. This may be
due to the differences in study design, tea
consumption patterns and confounding factors
among different populations. With regard to the
mechanism of the chemoprevention functions of
green tea, some studies from cell -culture
experiments, animal studies, preclinical and clinical
trials showed that specific components of green tea,
especially catechins, were able to influence vital
signal transduction pathways and alter enzyme
activities, resulting in suppression of cell
proliferation, induction of apoptosis, suppression of
angiogenesis, and inhibition of invasion and
metastasis of PCa>™",

Family history of PCa was an important risk
factor of PCa for Chinese males in our study. It has
also been confirmed that family history of PCa was
the most important risk factor in the development of
PCa within other ethnic groupslzo'u]. The risk of PCa
in U.K. males with a first-degree family history of PCa
was approximately 2.5-fold higher than that in men
without a family historym]. In our study, we also
found that the condition of non-malignant prostate
disease was a risk factor for PCa. This may be related
to an association between prostate diseases and
inflammation, which has been shown to contribute
to the risk of prostate carcinogenesism'zs].

Alcohol consumption may alter the levels of
estrogen and androgen by influencing hormone
metabolism[26'27], which in turn can affect the
hormone dependent status of malignancies such as
breast cancer or PCa. Therefore, the role of alcohol
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consumption in PCa has become an important
aspect of investigation in the field. Our results
showed that alcohol consumption was associated
with increased risk of PCa. However, a
dose-dependent relationship was not found, With
regard to alcohol types, cases of PCa preferred
Chinese liquor, compared to controls (results were
not showed). Epidemiologic studies conducted in
Western countries demonstrated that alcohol
consumption was not associated with the incidence
of PCam'zgl, but may be related to advanced pca,
A recent prospective study in Japan demonstrated a
positive association between alcohol consumption
and PCa. The results of that study showed that
alcohol consumption was associated with advanced
PCa in a dose-dependent fashion®.  One
case-control study from southern China showed that
alcohol consumers carrying the CYP1A1 Val allele or
the CYP2E1C1/C1 genotype were at increased risk of
PCa®?, which indicated that alcohol may increase
the risk of PCa through the interaction with specific
SNPs. Furthermore, alcohol consumption could
influence sex steroid hormone levels and result in
higher testosterone and lower SHBG of alcohol
consumers®®.  This may be another potential
mechanism for the relationship between alcohol
consumption and PCa incidence. Further studies are
needed to address the mechanisms that underlie the
association between alcohol consumption and PCa.
The relationship between dietary factors and
the etiology of PCa has also been an area intensive
investigation during recent years. Epidemiological
studies indicated that the occurrence of PCa was
closely associated with dietary structure and
components, especially a diet rich in saturated fat,
meat and milk®?. Our results showed that three
dietary factors were related to PCa (i.e., red meat
consumption, green vegetables and barbecued or
fried foods). Epidemiological studies, although
inconsistent, have generally been suggestive of a
significant association between high meat intake and
risk of PCa. A case-cohort study showed a positive
association between PCa and the red meat intake”>.
However, a prospective study demonstrated that the
total meat intake was not related to risk of PCa, but
that well-cooked meat was a risk factor of PCa’®.
Saturated fatty acids contained in red meat might
increase testosterone levels, which is an important
hormone related to the incidence and progression of
PCa®”). The traditional Chinese diet contains a higher
content of vegetables and soybean products, and is
lower in red meat content than other diets; this may

be related to the lower incidence of PCa than that in
Western countries.

Our study showed that consumption of green
vegetables was an independent protective factor for
the development of PCa. Vegetables and fruits
contain a variety of vitamins, minerals, and other
nutrients such as vitamin C, vitamin E, selenium,
lycopene, which have been associated with reduced
incidence, progression and mortality of PCal*®47,
With regard to fruit consumption, we did not
demonstrate a positive association with PCa; this
result is consistent with another study[“]. Recent
evidence revealed that soy products contain
relatively large amounts of isoflavonoids which could
influence estrogen and testosterone metabolism,
and soy products are important protective factors
for the development and mortality of pca“** In
our study, there was no statistically significant
difference in soy products consumption between the
case group and control group. A plant-based diet
with low fat intake may contribute to the prevention
of PCa and inhibition of PCa progression. Further
studies are warranted to ascertain the role of diet in
PCa.

The results of our research also indicated that
different methods of food preparation were highly
associated with the incidence of PCa. Consumption
of barbecued food and fried food were both
independently correlated with increased risk of PCa.
The results of previous studies have shown that
barbecued and fried foods contain large quantities
of carcinogenic chemicals such as polycyclic aromatic
hydrocarbons, heterocyclic amines, acrylamide and
acrolein™®. These are consistent with our study. A
recent study showed that intake >1/week of French
fries, fried chicken and fried fish were positively
associated with PCa'*”'; intake of well-done grilled or
barbequed red meat was shown to increase the risk
of aggressive PCa“®. Based on the positive
relationship between specific methods of food
preparation and PCa risk, increased attention should
be paid to this diet-related factor.

In our study, we found that personality such as
self-contained suffering; high sensitivity to the
personal comments from other people had a
positive association with the development of PCa. It
was also found that occupational setbacks and
marital separation were associated with the risk of
PCa. In addition to environmental factors,
psycho-social factors may also play an important role
in the process of carcinogenesis. Psychological
trauma can produce negative emotions in individuals,
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which may lead to a decline in immune function, and
contribute to cancer incidence and progression[m.
Chronic stress or a high incidence of traumatic life
events may reduce host resistance to
carcinogenesis A study on the relationship
between adverse life events and breast cancer risk
showed that breast cancer patients had significantly
more adverse life events and difficult life situations
than controls did“’. Our results suggest that chronic
negative psycho-social factors, including the
suffering from adverse life events may decrease
immune function, disturb the balance of metabolism
and hormone secretion, and ultimately contribute to
carcinogenesis. Psychological counseling should be
regarded as an essential and primary component for
PCa prevention and treatment.

In this study, effective methods were used to
control biases which may influence the quality of
case-control studies. During this study, maximum
effort was paid to study design, information
collection and statistical analysis. For controlling
selection bias, all cases and controls were strictly
selected in accordance with the inclusive criteria.
Furthermore, we designed two types of control for
making a more representative control group. For
decreasing information bias, all investigators were
trained strictly and comprehensively to ensure the
consistency and accuracy for understanding the
questionnaires. In addition, all cases and controls
were volunteered to participate this study and the
participators(>80 years old) were interviewed by
twice, even the effective methods were taken in this
study, the recall bias can not be avoided by the
inclusion of very elderly subjects (more than 80
years old). Finally, we excluded the patients who can
not answer the questionnaires by himself or spouse.
As for confounding bias, all controls were matched
by race and age. However, there are some
limitations in our study. First, the sample sizes
including 250 cases and 500 controls may be not
sufficient to detect weak associations between
environmental factors and PCa. Second, with regard
to the interview that addressed eating habits, the
recall bias cannot be fully avoided; this is a common
bias in case-control studies. Third, the interview
design for psycho-social factors was not
comprehensive; even though we recruited newly
diagnosed case of PCa and conducted our interview
within short time after the diagnoses, there is also a
possibility that if the patient knows the information
of his illness, he would have a more negative
perception of the world around him, which may

(48]

affect the data quality of psychosocial factors; our
results with regard to psycho-social risk factors need
to be validated in further studies. In summary, with
above effective measures used to control and reduce
possible bias, the results from this study were
reliable, and provided new information to
understand the risk or protective factors of PCa in
Chinese population.

CONCLUSION

The results of our study demonstrate that the
consumption of green tea and green vegetables had
protective effects on the incidence of PCa in the
Chinese population. Family history of prostate or
breast cancer, smoking, alcohol consumption, red
meat consumption, barbecued or fried foods and
history of non-malignant prostate diseases can be
regarded as primary potential risk factors for the
onset of PCa in Chinese men. Adverse life events
such as occupational setbacks, marital separation
and other psycho-social factors such as
self-contained suffering, high sensitivity to the
personal comments from other people may be risk
factors in the development of PCa. Further studies
should focus on the mechanisms of these risk
factors.
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