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Abstract
Introduction: Diet is one of the most important modifiable risk factors for prevention and control of chronic
diseases, including breast cancer. This study aimed to determine the fruit and vegetable intake in women with
cancer breast in Sabzevar.
Methods: This cross-sectional study was conducted on 125 women with breast cancer in Sabzevar in 2011.
Census sampling was done on volunteers in a visiting home and suspected women referred to the mammography,
ultrasound, and radiology clinic in the Sabzevar center for breast cancer. Demographic and semi quantitative food
questionnaires of 160 foods were completed for each of the patients by trained interviewers. Data were analyzed
using the software Nutritionist IV. Descriptive statistics, one-sample t-test, and Chi-square test were used,
employing the SPSS version 16.
Results: In this study, 125 women were assessed with breast cancer. The highest risk with breast cancer was
35.5% in women 40 to 49 years old. The results of this study showed that patients with breast cancer had
minimum daily recommended intake (3.06 ± 2.3 serving of fruits and 2.09 ± 1.81 serving of vegetables in days).
One sample t-test showed that the mean intake of fruits and vegetables was not a significant deference with daily
recommended intake (p>0.05). The chi-square test showed that patients with minimum daily recommended intake
of fruits and vegetables were at high risk for breast cancer in comparison with those who received the highest
amount (p=0.001).
Conclusion: This study supports evidence that high vegetable and fruit intake is associated with lower breast
cancer risk.
Keywords: Breast cancer, Fruits, Vegetables

1. Introduction
Breast cancer, with more than 1 million new cases per year is the most common cancer among women. The cancer
is allocated in the highest rank among the most common cancers. Thus 21.4% of all tumors in women are breast
cancer, and more than 8%–9% of women once in their lives experience breast cancer. According to these data,
breast cancer is in fifth place among neoplasm (1). Researchers have identified several risk factors such as heredity,
hormones, reproductive, and environmental factors, such as lifestyle and nutritional intake, are involved in the
etiology of breast cancer (2, 3). Since at least one-third of neoplasm is associated with diet, it can be said that it is
one of the most important modifiable risk factors for prevention and control of chronic disease, including breast
cancer (4). If diagnosed early, the disease is considered a treatable cancer (5). Among food components, fruits and
vegetables attract greater attention to reduce the risk of breast cancer. In several studies in the meta-analysis, the
inverse association was observed between intake of fresh fruits and vegetables and risk of breast cancer (6, 7). Some
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meta-analysis studies also showed no significant association between breast cancer and intake of fruits and
vegetables (8, 9). According to epidemiological findings, there is a reverse relationship between the regular
consumption of fruits and vegetables with reduced risk of breast cancer (6, 7). The fruits and vegetables have anti-
cancer drugs such as vitamin C, folate, fiber, carotenoids, phytosterols, flavonoids, and other phytochemicals and
protease inhibitors. These functional nutrients reduce oxidative stress and reduce the oxidation of lipids and DNA
damage caused by cell stimulation by inducing DNA repair enzymes involved in the repair process, thus reducing
PH and increasing SCFA production. Protease inhibitors are also effective in the prevention of DNA damage and
decrease the mutation (9, 10). It also should be noted that there is a high degree of correlation between food
components that are synergistic, and antagonistic effects of nutrients and different food groups are going to affect
the disease process. Thus, the methodological separation of the specific effects of food is a serious problem. Given
the increasing prevalence of breast cancer in Iran and the lack of sufficient certainty about the impact of fresh fruits
and vegetables to reduce the risk of breast cancer, this study aimed to determine the fruit and vegetable intake in
women with breast cancer in Sabzevar.

2. Material and Methods
This cross-sectional study was conducted on women with breast cancer in the city of Sabzevar in 2011. Census
sampling was done on volunteers in a visiting home and suspected women referred to the mammography,
ultrasound, and radiology clinic in Sabzevar center for breast cancer. We recruited those subjects whose cancer was
recognized without having another disease, taking only cancer drugs, not taking food complements, and not having
an unusual diet throughout the past year. After written informed consent was taken of patients, a semi-quantitative
food frequency questionnaire about demographic characteristics and consisting of 60 food items were completed by
an experienced interviewer. The height with tape and weight with Seca scale were measured, respectively, with 100
g and 1 cm recorded. Body mass index (BMI) using the formula weight (in kilograms) to squared height (in meters)
was calculated. Food information was obtained using the Software Nutritionist IV. Descriptive statistics and a one-
sample t-test were used for comparison of mean intake of vegetables and fruits with daily recommended intake, and
a chi-square test was used for comparison of frequency of patients with breast cancer in deference levels of fruits
and vegetables intake. The data were analyzed by software SPSS version 16 (SPSS Inc., Chicago, Illinois, USA).
This study was approved by the Research Ethics Committee of Sabzevar University of Medical Sciences.

3. Results
In this study, 125 women were assessed with breast cancer. The youngest woman was reported to be 28 years old
and the oldest was 86 years old (50.7±1). Seventy-four percent of women were city dwellers, and 61% were born in
rural areas. The mean of menopause age was 46.7 ± 4.7 years; the menarche age was 13.2 ± 1.6 years and BMI
(kg/m2) 22.5 ± 5.7. The highest risk with cancer breast was 35.5% in women 40 to 49 years old. The mean of fruit
intake was 3.06 ± 2.3 and vegetables 2.09 ± 1.8. Sixty percent of women had an intake of fruits less than two
servings daily, and 83.2% women had an intake of vegetables of less than three servings daily. Statistical analysis by
t-test showed that the mean intake of fruits and vegetables was not a significant deference with daily recommended
intake (p>0.05). The chi-square test showed that patients with a minimum daily recommended intake of fruits and
vegetables were a high risk for breast cancer in comparison with those who received the highest amount (p=0.001).

4. Discussion
The results of this study showed that patients with breast cancer had minimum daily recommended intake (three to
five serving/days of fruit and two to four serving/days of vegetables). This study showed that breast cancer risk in
people who consume more than two servings of fruit and a vegetable intake of more than three servings in a day was
less than those who consume fruits and vegetables less than two to three servings per day, respectively. Results of
the study were consistent with previous studies, and the hypothesis is that lower consumption of fruits and
vegetables increases the risk of breast cancer (7-9). Freudenheim and colleagues showed a strong correlation
between reducing the risk of breast cancer and vegetable intake and found no relationship between breast cancer risk
and fruit intake (11). In contrast, Lisowska indicated to reduce the risk of breast cancer by increasing the intake of
fruit versus a lower intake (12). Zhang et al. also showed that women who received the highest amount of vegetables
and fruit, 72% and 47% had a lower risk of breast cancer, respectively (13). Worth noting is that reducing the risk of
breast cancer has been seen by increasing 45% vegetables and 43% intake of fruits in Thai women (14). In addition,
Bao and colleagues have reported the reduction the risk of breast cancer among Chinese women who had consumed
high acidy fruits and vegetables (15). In a meta-analysis conducted in 2010, an inverse relationship between a
healthy diet rich in fruits and vegetables with a lower risk of breast cancer (16). In the cohort design of a Singapore
Chinese cohort, a trend of decreasing risk breast cancer with increasing fruits, vegetables, and soy was observed
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among postmenopausal women, and the assumption is that having special dietary factors played a role in protecting
against breast cancer (17, 18). In a pooled analysis performed on 993,466 women from 20 prospective studies, it was
observed that there is a significant association between total fruits and vegetables consumption and breast cancer
risk. Vegetable consumption demonstrated a significant correlation, but fruit consumption alone was not significant
(9). Olsen’s study showed that the risk of breast cancer in women who consumed more than 570 grams of fruits and
vegetables a day was half that of the women who consumed less than 255 grams per day, although the association
was not significant for fruit and vegetables alone (19). Case-control studies also showed that reducing the risk of
breast cancer and fruit and vegetable consumption is associated with the receptors (20), with 31% and 35%
reduction in estrogen receptors (ER +) breast cancer in the highest intake compared with lower fruit and vegetable
intake (21). In contrast, in a pooled analysis on eight prospective studies in Western societies, any protective effect
of fruit and vegetable consumption has been observed to lower breast cancer risk (22). Several factors may be
involved. The type and amount of fruits and vegetables are different in different countries, a lack of diversity of
fruits and vegetables consumption can affect different populations, sample size, study design, confounding variables,
etc. Kubatka et al. found the effect of anti-cancer phytochemical Flavin in fruits in suppressing tumors (23). Suzuki
et al. found, with a 10-year study on 47,289 Japanese women, that consumption of vegetables in the cabbage family
has a significant inverse association with breast cancer in postmenopausal women (24). Cabbage family vegetables,
due to the active ingredient benzyl isothiocyanate, reduced certain non-estrogen-dependent cancer cell growth
without weight loss or other side effects (25). Oxidative stress has a recognized role in carcinogenesis. Examples of
biomolecules such as DNA damaged by reactive oxygen and antioxidants can neutralize their effect. Fruits and
vegetables due to antioxidants and expression of catalase genotype (CAT) have an inverse relationship with breast
cancer risk in consumers (26). On the other hand, Pierce and colleagues’ study of 3088 women, aged 18–70 years
old found that diets high in vegetables, fruits, and fiber and low in fat showed no reduction risk of breast cancer or
death in women with breast cancer at an early stage (25).

5. Conclusions
The present findings indicate that greater intake of vegetables and fruits is associated with a lower risk of breast
cancer in women. Also consumption of fruits and vegetables in the daily diet is emphasized for prevention and
control of breast cancer. If further studies are confirmed, the results can have a significant public implication as a
diet rich in vegetables and fruits could become an inexpensive means for targeting breast cancer risk.
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