
Introduction

Malignant tumors are one of the most important health

and economic problems of the Polish society. The size of

the problem is about 155,000 new cases, more than

92,000 deaths each year, and more than 320,000 people

with diagnosed cancer, considering the beginning of the

21

st

century. International Agency for Research on Can-

cer [1] estimates that about 12.7 million people became

ill with malignant cancers, and approximately 7.5 million

died in result of the disease in 2008. 1.7 million people is

diagnosed with cancer in Europe every year, and about

962,000 of them die. National Cancer Registry received a

total of 140,564 notifications in 2010 and new diagnoses

of malignant tumors (70,540 - in women, and 70,024 - in

men). The most frequently diagnosed cancer in women

was breast cancer - 22.4%, and then colon cancer - 10.1%,

lung cancer - 8.6%, endometrial cancer - 7.3%, ovarian

cancer - 5.1%, and cervical cancer - 4.4% [2]. Greater

Poland region is an area of high risk of cancer. In 2010,

the Cancer Registry for the region reported 13,581 new

cases (6,722 in men and 6,859 in women). The number of

new cases increased by 26%, compared to 2001. In 2010,

breast cancer was a cancer of the highest incidence in

women of Greater Poland region. In the analyzed period

cancer was diagnosed in 1,586 women, which indicates

an increase of 31% comparing to 2001. A 6% increase has

been noticed compared to 2009, which is related to an in-

creased  number of preventive examinations implemented

within the Population Programme of Early Detection of

Breast Cancer. A larger number of detected changes is

connected with the diagnoses of a lower clinical stage,

which would remain in the latent phase for several years

without the prevention program. According to the Cancer

Registry of Greater Poland region, the percentage of

breast cancers detected in the early clinical stages (stage

“0” - in situ, and “I” - topical), in a group of women aged

50 - 69 years participating in the screening, varies be-

tween 69% and 80%, and it is higher than the percentage

of women not participating in screening [2].  In 2010

breast cancer once again was in the second position in

terms of causes of deaths due to cancers in female resi-

dents of Greater Poland region [2].

The aim of the study was the analysis of selected risk fac-

tors affecting the increase or decrease in the odds ratio (OR)

of developing breast cancer in women.

Materials and Methods

This study used a cross-sectional descriptive study design

which was conducted between 2011 - 2013 among patients of Gy-

necology - Obstetrics Hospital University of Medical Sciences. A

total of 762 women aged 21 to 84 years were examined.

Patients with breast cancer (n=79) were classified on basis of

confirmed histopathological examination of material obtained

during biopsy or surgery. When qualifying patients into a group

of healthy women (n=683), a correct result was taken into con-

sideration in terms of subjective and present tests conducted by

a specialist, the lack of variation in breast mammography and/or

ultrasound breast, and no deviation in vaginal ultrasound exam-

ination.
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Summary

Epidemiological research for decades has focused on identifying the impact of environmental and genetic factors on the incidence of

cancer. Aim of this study was to select the risk factors responsible for the increase or decrease in the odds ratio of developing breast can-

cer in women. Materials and Methods: The study included healthy women with correct outcome in both subjective and objective ex-

aminations conducted by a specialist as well as women diagnosed with breast cancer on basis of histopathological examination. A total

of 762 women aged 21–84 years were included into the research. Results: The consumption of whole meal bread reduces the risk of

breast cancer (OR = 0.30; 95% CI 0.12–0.77). The respondents consuming 100 grams of red meat such as veal, pork, and mutton a day,

have the risk of developing cancer thrice as high (OR = 3.34; 95% CI 0.43–25.97). Women consuming one milk product a day in amount

of 125 grams have the risk decreased (OR = 0.58; 95% CI 0.30 –1.11), compared to women not consuming dairy products at all. Con-
clusions: A diet rich in fruit, vegetables, and whole grains with limited consumption of red meat and the elimination of popular fast food

such as fries and chips should be introduced to reduce the risk of developing breast cancer. Consumption of pasta with a low glycemic

index, especially soy and whole wheat pasta in amount of 100 grams per day is advisable.
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The questionnaire consisted of 78 questions concerning demo-

graphic characteristics and anthropometric data, elements of

lifestyle, such as alcohol consumption, smoking, and consump-

tion of certain groups of food that may have an impact on the for-

mation of malignant breast tumors in women. OR for certain risk

factors were determined (Table 1).

A chance of developing breast cancer in case when as a risk

factor appears, was calculated:

And when it does not occur:

Data were analyzed using Statistics Program. Descriptive sta-

tistics were calculated for all study variables. As a relative risk

measure, the OR and its confidence interval (CI) were calculated,

using logistic regression.

This study was approved by the Bioethics Commission at the

University of Medical Sciences No 574/2011. All participants vol-

untarily agreed to participate in the study. Data confidentiality and

survey procedures were reviewed with each participant before the

questionnaire. Researchers assured participants that the contents

of the questionnaire would be used solely for research purposes.

Results

Selected risk factors significantly affecting the increase

or decrease in the risk of breast cancer were analyzed, and

the OR of developing was calculated. Age was the first an-

alyzed parameter. The results are presented in Table 1.

The next parameter analyzed was BMI value. The re-

spondents whose BMI was between 25−29.9 are at risk of

developing cancer at a level: OR = 1.1; 95% CI 0.63−1.90

(n=23, 29.11%). However, obese women with BMI be-

tween 30 and 34.9 had an OR = 2.74; 95%, CI 1.45−5.20

(n=17, 21.52%), which was almost thrice higher. Respon-

dents with BMI ≥ 40 had a four-fold higher risk, OR = 4.00;

95% Cl 0.75−21.38 (n=2, 2.53%).

Women living in towns the size between ten to 15 thou-

sand inhabitants, had an OR equal to 0.69; 95% CI

0.36−1.29 (n=15, 18.98%)  and in women from urban ag-

glomerations of more than 500 thousand inhabitants the

odds ratio amounts: OR = 0.68; 95% CI 0.37−1.26 (n=16,

20.25%) compared to the OR in women living in small

towns up to 10,000 inhabitants. 

The impact of coffee consumption, number of cigarettes

smoked, and the consumption of alcohol on the increase or

decrease in the OR was also taken into consideration. The

results are presented in Table 2. 

OR was determined according to selected modifiable

factors of lifestyle for the risk of developing breasts can-

cer in women.  The OR for developing the cancer in the

respondents eating vegetables from the cabbage family

(cauliflower, broccoli, cabbage, radish, lettuce), red veg-

etables (carrots, tomatoes, peppers, beets), and citrus

fruits (oranges, tangerines, grapefruits, lemons, apples,

bananas, kiwi) was calculated as well. The respondents

consuming 100 grams of vegetables and fruits one day

once a week, had an reduced OR for developing cancer

(OR = 0.69; 95% CI 0.12−4.13 (n=6, 7.59%), compared

to the respondents who did not consume fruit and vegeta-

bles. Women consuming 100 grams of chips and crisps

several times a week, had an OR = 1.44; 95% CI

0.17−12.33 (n=20, 25.31%), compared to women not eat-

ing chips and crisps at all. Consumption of highly

processed prepackaged food also increased the risk of the

disease. In women consuming more than 200 grams of

these types of products a day OR equaled 1.74; 95% CI

0.48−6.36 (n=7, 8.60%). The results are presented in

Table 3.

The respondents using up to ten tablespoons of rapeseed

oil a day, had an increased OR of developing a disease (OR

= 1.83; 95% CI 1.10−3.05) (n=70, 88,6%), whereas the re-

spondents using up to ten tablespoons of sunflower oil and

olive oil a day, had an OR respectively equal: OR = 0.71;

95% CI 0.43−1.17, and OR = 0.83; 95% CI 0.51−1.37.

Table 1.  — OR of developing breast cancer depending on
age.
Age (years) n (%) M±SD OR 95% Cl p
30 – 39 15 (18.9) 0.52 [0.23, 1.21] 0.253

40 – 49 14 (17.7) 0.67 [0.32, 1.43] 0.303

50 – 59 28 (35.4) 52.54±11.12 1.82 [0.94, 3.54] 0.075

60 – 69 17 (21.5) 3.23 [1.52, 6.87] 0.002

70 – 79 5 (6.3) 3.73 [1.19,11.69] 0.023

OR = odds ratio; CI = confidence interval.

Table 2. — OR of developing breast cancer depending on
coffee consumption, number of cigarettes smoked and the
consumption of alcohol.

n (%) M±SD OR 95% Cl p
Coffee  (in years)

1 – 10 7 (8.8) 0.50 [0.19, 1.28] 0.146

11 – 20 30 (37.9) 19.11±13.12 0.85 [0.43, 1.67] 0.642

21 – 30 18 (22.7) 1.00 [0.48, 2.11] 0.993

31 – 40 7 (8.8) 1.51 [0.56, 4.06] 0.409

100 ml of alcohol a day once a week

43 (54.4) 65.12±97.82 1.96 [1.15, 3.35] 0.014

Smoking

< 10 6 (7.6) 1.12±3.33 0.44 [0.18, 1.03] 0.058

≥ 10 7 (7.5) 0.48 [0.14, 1.58] 0.227

OR = odds ratio; CI = confidence interval.
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Discussion 

Age is undoubtedly the risk factor for developing breast

cancer.  Women between 50 and 69 years of age constitute

the largest group likely to develop breast cancer (55% of

breast malignancies were diagnosed in women in this age

group in 2010). In the present research, the average age of

women with breast malignancies was 52.5 years, and the

OR for breast cancer in patients aged 50 - 59 and 60 - 69

years were OR = 1.82; 95% CI 0.94−3.54 and OR = 3.23;

95% CI 1.52−6.87, respectively.

Undoubtedly, women’s education is an important factor.

Better educated women from urban areas suffer breast can-

cers more often. The present research showed that 37.97%

of the surveyed women with breast cancer had completed

upper secondary education. 26.58% of women completed

education at a higher level, while 35.44% of the respon-

dents completed elementary and vocational education.

However, 44.66% of the respondents completed secondary

education, and 33.09%  higher education. Only 22.25% of

the respondents had no completed education.

The relationship between obesity and an increased risk

of developing breast cancer has been the subject of many

studies [3-5]. According to the first hypothesis, the risk of

developing breast cancer shows an association with a

higher level of circulating estrogen which are secreted from

adipose tissue cells. According to the second theory, in-

creased levels of insulin and insulin-like growth factor are

the mutagen component. However, in recent years much

attention has been given to endo - and paracrine functions

of adipocytes. The interaction between cancerous cells and

adipocytes may result in the initiation process of carcino-

genesis. Reeves et al. [6] analyzed 1,222,630 of women

aged 50 - 69 years. The cited authors proved the impact of

body weight on the increase in risk of developing breast

cancer. This risk for obese women equaled OR = 2.85.  The

present study confirmed the above results.  The OR

amounts OR = 1.1; 95% Cl 0.63 –1,90 in a group of women

with BMI between 25–29.9, whereas for women with BMI

≥ 40 OR = 4.0; 95% Cl 0.75–21.38. 

Smoking is one of the well recognized factors related to

the development of malignant tumors. Tobacco smoke con-

tains approximately 4,000 substances, including at least 250

toxic substances, and 50 of them have a documented car-

cinogenic effect. A cigarette emits two independent streams

of smoke while it is being smoked: the main inhaled by the

smoker and the side stream, coming from a smoldering cig-

arette. Tobacco smoke emitted through the side stream con-

tains three or four times as much toxins as the main stream.

Nicotine and other substances in cigarette smoke were

proved to affect the metabolism of sex hormones, the func-

tion of the fallopian tubes, and uteroplacental perfusion.

Their toxic and mutagenic effects on genital tissues has also

been proved [7]. In the present study, smoking cigarettes

by the respondents caused a reduction in the risk of devel-

oping breast cancer. An average number of cigarettes

smoked in the group of women with breast cancer

amounted to one cigarette with the maximum of 20 ciga-

rettes smoked. The risk of developing breast cancer is de-

creased in women smoking up to 10 cigarettes a day, and

the OR = 0.44; 95% CI 0.18–1.03, compared to non-smok-

ing women. This may be due to inhibition of aromatase by

the compounds of cigarette smoke and acyl nornicotine as

well as acyloin basin, and thereby to the reduction of es-

trones and earlier onset of menopause.

Epidemiological research [8, 9] indicates the relationship

of alcohol consumption and increased risk of cancers of the

oral cavity, pharynx, larynx, and esophageal squamous cell

carcinoma. In case of the upper gastrointestinal tract and

respiratory tract, more frequent occurrence of cancer is ob-

served, including non-smokers. Research unambiguously

indicates an increased risk of breast cancer in women who

drink alcohol, even in small amounts. Consumption of

small doses of alcohol to ten grams a day increases the risk

of breast cancer compared with non-drinking women. The

present research confirmed the above as well. Respondents

consuming 100 ml of alcohol a day, once a week, have a

two-fold risk of developing the disease (OR = 1.96; 95% CI

1.15–3.35), compared to women not consuming any alco-

hol.

Consumption of food with high glycemic index causes a

rapid increase in the level of glucose in blood with simul-

taneous release of insulin, allowing glucose to enter into

the cells. Moreover, the secretion of insulin is accompanied

by the release of insulin-like growth factor (IGF), which

stimulates cell growth. Rapid secretion of insulin and IGF

causes the growth of cancerous cells as well as the pene-

tration of tumor cells into the neighboring tissues [10].

Hankinson et al. [11] showed in their research that in group

of women under 50 years with the highest level of IGF, the

risk of developing breast cancer was seven times as high

as in women with the lowest levels of IGF in blood. Chan

Table 3. — OR developing breast cancer depending on the
type of food consumed.

n (%) M±SD OR 95% Cl p
Consuming 100 g vegetables and fruits a day once a week

6 (7.5) 312±182.91 0.69 [0.12, 4.13] 0.425

Whole-wheat bread

67 (84.8) 8.4±37.11 0.30 [0.12, 0.77] 0.042

Dairy products (125 g/day)

53 (67.0) 1±0.5 0.58 [0.30, 1.11] 0.099

Red meat (100 g/day)

24 (30.3) 178±102.81 3.34 [0.43, 25.97] 0.249

Soy pasta (over 100 g/day)

4 (5.0) 139±85.71 0.55 [0.13, 2.37] 0.424

Barley (over 100 g/day)

64 (81.0) 83±48.91 1.39 [0.54, 3.54] 0.129

OR = odds ratio; CI = confidence interval.
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et al. [12], by contrast, proved the relationship between IGF

and prostate cancer in men. The increase in the risk of de-

veloping the disease was nine times higher in men with the

highest levels of IGF. On the other hand, Augustin et al.
[13] analyzed the diet in 2,569 women with early breast

cancer and a control group of 2,588 healthy women and

proved that a high intake of snacks containing carbohy-

drates with high glycemic index increased the relative risk

of cancer 1.3 times. In the research Women’s Health Study

conducted by Higginbotham et al. [14] 946 cases of breast

cancer among the nearly 40,000 women aged over 45 par-

ticipating in the study were analyzed. Moreover, in pre-

menopausal  women the relative risk for breast cancer was

2.35 times as high as in women with the lowest intake of

IG products. The effect of glycemic load on the develop-

ment of breast cancer may be due to additional factors such

as lifestyle and hormonal factors. In the present study,

women consuming up to 100 grams of barley porridge a

day once a week, are at increased risk of developing breast

cancer compared to women not eating porridge at all, OR

= 1.39; 95% CI 0.54−3.54. Consumption of food with a

high glycemic index may result in the increased risk of de-

veloping breast cancer.

Epidemiological research [15-17] has shown that omega

–3 acids contribute to the decrease in the risk of the breast,

colon, pancreas, prostate, lung, and stomach cancers, while

polyunsaturated fatty omega−6 acids can stimulate

processes of carcinogenesis. Protective effect of omega–3

acids is due to the ability to inhibit cell proliferation, in-

duce apoptosis, promote, and differentiate cells. Moreover,

it can lead to cascade inhibition of the metabolism of

arachidonic acid of strong pro-inflammatory effect and it

can exhibit properties that modulate the structure of cell

membranes, enhancing the response of the immune system

and regulating the androgen activity in the organism. Kim

et al. [18] in the study including 358 Korean women diag-

nosed with breast cancer and 360 women in the control

group showed a relationship between the consumption of

fish and omega–3 acids, and the risk of breast cancer. An

increased intake of omega–3 acids proved to correlate pos-

itively with a reduced risk of cancer development in post-

menopausal women. The above result has also been

confirmed in the research of Thiebaut et al. [19], who

proved an inverse relationship between the intake of α-

linolenic acid and the risk of developing breast cancer. In

the present research, the consumption of over 300 grams

of fish a day results in two-fold increase in risk of breast

cancer, OR = 2.40; 95% CI 0.83−6.91, compared to women

not consuming fish at all. Perhaps this is due to the con-

tamination of the fish by heavy metals and other toxins,

which consumption may result in the deposition of trace

metals in the body.

Clinical cohort studies [20] indicate a relationship be-

tween the consumption of foods rich in saturated and

polyunsaturated fatty acids, and the increase in estrogen

and in result increase in the risk of breast cancer. Fat intake

contributes to the increase in levels of sex hormones, only

when it is associated with a positive energy balance. In

women in their peri- and postmenopausal period, positive

energy balance is related to the higher concentration of

ovarian steroids. Moreover, an increase in body weight may

lead to an increase in fat tissue in the body, which, due to

aromatase, has the ability of converting androgens to es-

trogens. The study by Cho et al. [21] proved that relative

risk of developing breast cancer in perimenopausal women

amounted to 1.25-fold. The research of Boyd et al. [20] also

confirmed the above results.

In the present analysis, a three-fold increase in the risk

of developing the disease, OR = 3.34; 95% CI 0.43−25.97

in women consuming more than 100 grams of red meat a

day, is noticeable, compared to women not consuming red

meat in general. Such a result is presumably due to the ap-

plication of antibiotics, hormones, and addition of sodium

nitrite to meat. A method of preparing meat by frying hard-

ened vegetable fats containing trans fatty acids is of signif-

icant importance.

Vegetables and fruit are a rich sources of many vitamins

of antioxidant properties as well as macro - and micronu-

trients that can act as inhibitors in the induction and pro-

gression of cancer. Consumption of food rich in vitamin C

decreases the risk of mouth, pharynx, and esophagus can-

cers as well as precancerous changes in the gastric mucosa.

Ascorbic acid has a protective effect in case of lung, intes-

tine, pancreas, bladder, and rectal cancers. Moreover, the

acid reduces the incidence of breast cancer and endome-

trial cancer in women who consumed higher amounts of

this vitamin. Smokers should take two - or even three times

larger doses of ascorbic acid than non-smoking persons.

Plant products contain carotenoids which reduce the risk of

cancer. Apart from β-carotene, antioxidant properties have

also α-carotene, lycopene, lutein, canthaxanthin, and zeax-

anthin. β-carotene increases the immune function and α-

carotene inhibits cell proliferation. Protective effect of

carotenoids may be related to  free radical scavenging, and

the ability to restore the intercellular communication via

the influence on gene expression. It has been proved that ly-

copene in tomatoes and their products, as well as in

peaches, melons, and grapefruit reduce the risk of gas-

trointestinal tract cancer. Epidemiological research [22] has

shown the influence of phytoestrogens on inhibition of car-

cinogenesis by enhancing apoptosis in cancer cells, inhibi-

tion of intracellular signal transduction, blocking the

translocation of NF-kappa B nucleus, inhibition of angio-

genesis, and the antioxidant activity. They can contribute

to the decrease in the risk of endometrial cancer, cancer of

breast, and prostate. Research of Lajous et al. [23] has

proved a positive correlation between low level of folic acid

and deficiency of vitamin B12 and increased risk of breast

cancer in postmenopausal period. Hirose et al. [24] proved

in their study that consuming vegetables five times a week
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or more reduces the risk of developing breast cancer among

premenopausal women. Moreover, 30% decrease in the risk

of developing breast cancer was demonstrated comparing

to women consuming vegetables two times a week or less.

Analyzing 2,697 cases of breast cancer diagnosed in 83,234

women, Zhang et al. [25] proved a protective effect of fruit

and vegetables in the group of women with breast cancer in

their families. The relative risk of developing the disease

in these women amount was RR = 0.29.

The present research showed that consumption 100

grams of fruit and vegetables a day once a week reduces

the risk of breast cancer (OR = 0.69; 95% CI 0.12−4.13).

A diet rich in fiber prevents not only from cardiovascular

diseases but malignant tumors as well. During their seven

years of observation, Park et al. [26] showed a 13% reduc-

tion in the risk of developing breast cancer in women con-

suming 26 grams of dietary fiber a day, compared to

women taking 11 grams of this component a day. This re-

lationship could be observed in non-hormone-dependent

cancers, which may indicate a protective effect of dietary

fiber in postmenopausal women.

The increased risk of breast and prostate cancer in the Far

East residents after emigrating to the United States is asso-

ciated with changes in their diet. Higher fat content is an

important factor, increasing the incidence of breast cancer.

Daily intake of soy products by Chinese, Japanese, Korean,

and Taiwanese amount from ten to 50 grams, while by

Americans one to three grams. Lee et al. [27] in their re-

search showed that the intake of soy protein decreased the

risk of breast cancer thrice. On basis of a meta-analysis of

18 epidemiological studies published between 1979 to 2004

Trock et al. [28] showed that a high intake of soy was as-

sociated with a reduced risk of developing breast cancer at

level RR = 0.86. Shu et al. [29] evaluated the risk of breast

cancer among Chinese adult women aged 13 to 15, the age

when the tissues are most vulnerable, to the impact of en-

vironmental factors, who consume isoflavones. High intake

of foods rich in soy in early life, decreased the risk of breast

cancer both before and after menopause.

The results obtained in the present study, by analysis of

the impact of soy consumption on the risk of developing

breast cancer, differ from those reported in literature. The

respondents who consumed soy products had a slightly in-

creased risk (OR = 1.25; 95% CI 0.90−1.75). The results

obtained may be due to the fact that women consuming soy

products represented a small percentage of the test group.

In the group of the respondents with breast cancers, 93.67%

did not consume soy in general, 2.53% rarely, and 1.27%

every day. In contrast, in patients without malignant

changes, 96.05% of the respondents did not include soy in

their diet, 1.17% rarely consume soy products, and 0.15%

consume soy every day. It seems that further attempts

should be made in order to assess the impact of soy prod-

ucts on the increase or decrease of developing breast can-

cer, in a larger group of respondents who consume soy

presently and in the past.

The number and variety of factors significantly influ-

encing on the risk of developing cancer indicates a contin-

uing need to monitor the risks of cancer. Undoubtedly the

preventive activeness is vital, including education about

risk factors related to lifestyle and possibilities of their

modifications by reducing caloric foods, alcohol con-

sumption, weight control, increasing the supply of fruit, and

vegetables and unsaturated long-chain fatty acids [30].

Conclusions

The conducted study and the analysis of the collected ma-

terial allowed to make the following conclusions: 1) to re-

duce the risk of breast cancer a diet rich in fruit and

vegetables and whole cereals should be introduced; 2) con-

sumption of 100 grams of pasta with a low glycemic index,

especially whole meal pasta and soy pasta, is recom-

mended; 4) popular fast food such as fries and chips should

be reduced or even eliminated; 5) consumption of up to ten

tablespoons of sunflower oil and olive oil a day, with the

elimination of rapeseed oil is recommended; 6) consump-

tion of one cup of coffee a day for over 30 years, increases

the risk of developing breast cancer.
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