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ORIGINAL ARTICLE

DIETARY PRACTICES AND NUTRITIONAL STATUS
IN SURVIVORS OF BREAST CANCER

Emilia Katedkiewicz, Dorota Szostak-Wegierek

Medical University of Warsaw, Faculty of Health Science, Department of Clinical Dietetics, Warsaw, Poland

ABSTRACT

Background. Wrong dietary practices and excessive body mass may not only influence the risk of primary breast cancer
but also the risk of its recurrence.

Objective. Evaluation of dietary practices and identification of nutritional factors which may influence the risk of tumor
recurrence in women with prior breast cancer.

Materials and methods. The case-control study involved 108 women aged 50 years and older with history of breast cancer
who were divided into two categories: women after completed cancer treatment with no recurrence for minimum 5 years
(group I, n=82) and women with diagnosed breast cancer recurrence (group I, n=26). A control group (n=74) constituted
of subjects with no breast cancer diagnosis. In every subject anthropometric measurements were taken and dietary practices
were evaluated by means of an original questionnaire.

Results. Average BMI and hip circumference values were higher in the group II than in the group I. In both study groups
the percentage of high WHR values was significantly higher than in the control group. Women with history of cancer
consumed significantly fewer vegetable and fruit and more refined cereals, dairy products, meat and cold cuts than women
in the control group. Group I responders more often declared implementation and maintenance of changes in their diet after
diagnosis of cancer than women from group II. Subjects with cancer history consumed more alcohol and more often used
supplements than females in the control group.

Conclusion. Avoiding overweight and obesity along with following the principles of a healthy diet seems to reduce the risk
of both breast cancer incidence and its recurrence.
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STRESZCZENIE

Wprowadzenie. Sposob zywienia i nadmierna masa ciata moga wptywac nie tylko na powstawanie raka piersi lecz row-
niez na ryzyko wystapienia nawrotow choroby.

Cel. Ocena sposobu zywienia oraz identyfikacja czynnikow zywieniowych mogacych mie¢ wptyw na ryzyko nowotworu
u kobiet po przebytym raku piersi.

Material i metody. Badanie kliniczno-kontrolne objeto 108 kobiet po 50. roku zycia z rakiem piersi na podstawie wy-
wiadu. Kobiety zostaty podzielone na dwie grupy: grupa I, (n=82) - kobiety po zakonczonym leczeniu, u ktoérych przez
minimum 5 lat nie wystapito wznowienie choroby i grupa II, (n=26) - kobiety z wtornie zdiagnozowanym rakiem piersi.
Grupe kontrolng (n=74) stanowity kobiety bez raka piersi w wywiadzie. Wykonano badania antropometryczne oraz prze-
analizowano sposob zywienia kobiet przy uzyciu autorskiego kwestionariusza.

Wyniki. W grupie II kobiet zaobserwowano wyzsze $rednie wartosci BMI oraz obwodu bioder niz w grupie I. W obu
grupach badanych odsetek wysokich wartosci WHR byt istotnie wyzszy niz w grupie kontrolnej. Kobiety z historig nowo-
tworowa spozywaly istotnie mniej warzyw i owocoOw oraz wigcej nabialu, migs i wedlin niz kobiety z grupy kontrolne;.
Respondentki z grupy [ istotnie czg¢sciej deklarowaty wprowadzenie i utrzymanie zmian w sposobie Zywienia po rozpozna-
niu choroby niz kobiety z grupy II. Kobiety z historiag nowotworowa wypijaty wigksze ilosci alkoholu i czg$ciej stosowaty
suplementy diety niz kobiety onkologicznie zdrowe.

Whioski. Unikanie nadwagi i otylo$ci oraz przestrzeganie zasad zdrowej diety wydaje si¢ zmniejszaé ryzyko zarowno
zachorowania na raka piersi jak i wystapienia jego nawrotow.

Stowa kluczowe: rak piersi, sposob Zywienia, stan odzywienia
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INTRODUCTION

Each year the number of women diagnosed with
breast cancer rises worldwide. In Poland, this type of
tumor is the second most common cause of death among
cancer deaths in women (13,9% of all cancer deaths).
Since the beginning of the last decade the number of
subjects affected by breast cancer increased substantially.
In 2014, the number of new cases was 17379, and breast
cancer took the first place in the structure of cancer
incidence (21,7% of all tumors in women) [29].

Studies on the association between dietary practices
and breast cancer risk and/ or recurrence have been
performed for many years. Although the findings are
not always coherent, we can currently identify several
factors that increase or decrease cancer risk. Among
factors classified as probably protective there are
lactation and physical activity. Among the key factors,
which have been proved to increase breast cancer risk
in postmenopausal women there are alcohol intake
and excess of body weight [18, 19, 30]. Besides, it is
suggested that the intake of various foods, as well as
nutrients, may influence breast cancer risk. Although
the results of research are not unambiguous [30], it
seems that intake of vegetable and fruit [11], soya and
soya products [2, 25], and fish [15, 36] is protective.
Among potentially protective nutrients there are dietary
fiber [10], folate [5], vitamin D [33], and calcium [14].

The purpose of the study was the evaluation of
dietary practices and nutritional status in breast cancer
Survivors.

MATERIAL AND METHODS

A case-control study was conducted between 2013
and 2016. It involved 182 women over fifty-year-old
living in Warsaw and surroundings.

The study group consisted of 108 women with
history of breast cancer who were divided into two
groups. The first one included women who completed
the breast cancer treatment, without recurrence for
minimum 5 years (group I, n=82). Women diagnosed
with recurrent breast cancer were classified as the
second group (Group II, n=26). The participants of
the study were the patients of two hospitals (Szpital
Specjalistyczny im. Swigtej Rodziny SPZOZ and Szpital
Onkologiczno — Kardiologiczny MAGODENT), and
members of five divisions of the association of breast
cancer patients “Stowarzysze Amazonki” (Warszawa
— Centrum, Warszawa — Targowek, Warszawa —
Bemowo, Warszawa — Praga, and Warszawa - Ochota).
The control group (n=74) consisted of women with no
breast cancer history, chosen from amongst members
of Centrum Kultury in Piaseczno, patients of two
medical centers, Centrum Rehabilitacji FizjoSystem,
and Centrum Rehabilitacji Estetica — med., as well as

friends and families of the above-mentioned groups. The
participants were informed about possibility to take part
in the study through banners, fliers, and also information
provided by their physicians. On the day of enrollment,
all participants of the study were postmenopausal, due
to physiological cessation of menstrual cycles or prior
oncological treatment.

For collection of data about clinical problems and
dietary practices an original questionnaire was used. It
consisted of three parts. The first one included questions
about demographic data. The second part concerned
problems related to the disease and its treatment. The third
one was related to current dietary habits and consisted of
30 questions concerning frequency (per day, per week or
per month) and amounts of 60 foods consumed during
the last year. The sizes of portions were estimated on the
basis of the Photo Album of Products and Dishes [28].
When asked about specific food items, the participants
were presented with examples of different food portions
of appropriate food stuffs. They defined the amount of
food consumed by indicating the proper picture. The
questionnaire included also questions about use of dietary
supplements. The collected information was recalculated
into average daily intake expressed in grams, and in the
case of beverages in milliliters or glasses. Consumption
of alcoholic beverages was expressed in grams of total
ethanol intake. Additionally, women with the breast
cancer history were asked about changes of their dietary
habits implemented after cancer treatment.

Waist and hip circumferences were measured with
a tape measure with an accuracy of 0.1 cm. Body mass
was measured with an electronic weighing scale with an
accuracy of 0.1 kg, without garments. Height was measured
with a wall-mounted stadiometer with an accuracy of 1 cm.
On the basis of the obtained results BMI and WHR values
were calculated using the formulas: body weight (kg)/
height (m) 2 for BMI, and waist (cm)/hip circumference
(cm) for WHR. BMI values were classified according
to WHO: the rage of 18.5-24.9 kg/m? was classified as
normal, <18.5 kg/m? was the basis to identify underweight,
25-29.9 kg/m? overweight, and >30 kg/m*— obesity [31].
Abdominal overweight and obesity were recognized using
criteria: waist circumference above 80 or 88 cm. WHR
value >0.85 was identified as high [32].

Continuous variables were evaluated using the
Shapiro-Wilk test to assess compliance with the normal
distribution. In addition, the degree of asymmetry in
the distribution of these variables was also estimated
by calculating the skewness parameter. Since large
deviations from compliance with the normal distribution
were found, it was decided to use nonparametric statistics
in the analyzes of these variables. For the statistical
assessment of differences between groups the U Mann-
Whitney test was used for continuous variables, and Chi?
Pearson test for categorical variables. A p-value <0.05
was considered statistically significant.
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Table 1. Characteristics of the control and study groups
Groups P
Parameter Control I 11 I+ (Ivs Ty
n=74 n=82 n=26 n=108
Age (years)
x + SD 65.7 £ 6.54 67.0+7.08 71.1 £8.05™ 68.0 =7.50" <0.01
median 66.0 66.0 72.5 67.0
Menopause prior to
diagnosis of the first cancer
No(%) | 59.76 34.62 53.70 <0.05
Yes (%) 40.24 65.38 46.30
Years after diagnosis of the
first cancer
x +SD 14.6 £6.92 16.8+7.18 15.2+£7.02
median | e 13.5 17.0 15.0 s
Years after diagnosis of the
second cancer
x«xsb | | e 105+822 | -
median | e ws | | T
Age at the time of diagnosis
of the first cancer (years)
x+SD | e 52.3+8.19 54.2 +10.55 52.8 +£8.80
median 51.0 56.0 52.0 s
Age at the time of diagnosis
of the second cancer (years)
x+SD e 60.5+11.82 | = -
s R B 00 | | T
Residence
Big town (%) 95.95 90.24 88.46 89.81 ns
Small town (%) 2.70 8.54 11.54 9.26
Village (%) 1.35 1.22 0.00 0.93
Statistical significance for comparisons with control group: *p<0.05, ** p<0.01, ***p<0.001, ****p<0.0001
Table 2. Anthropometric data of the control and study groups.
Groups >
Parameter Control I 11 [+11
n=74 n=82 n=26 n=108 (Lvs 1)
BMI (kg/m?)
x £+ SD 26.3+£4.23 26.8 +2.67 292+6.31" 27.8+4.73 <0.05
median 26.3 26.9 28.5 27.3
BMI
<18.5 kg/m? (%) 2.70 1.27 3.85 1.90
18.5-24.9 kg/m?* (%) 3243 34.18 15.38 29.52 ns
25-29.9 kg/m? (%) 43.24 40.51 34.62 39.05
>30 kg/m? (%) 21.62 24.05 46.15 29.52
Waist circumference (cm)
Xm: dsigl 82.7+12.95 | 889+9.22 91.0+ 11.77" 89.8 + 10.33" ns
85.0 90.0 92.0 90.0
Waist circumference
<80 cm 31.08% 23.17% 11.54% 20.37% s
>80 - <88 cm 22.97% 29.27% 23.08% 27.78%
>88 cm 45.95% 47.56% 65.38% 51.85%
Hip circumference (cm)
x =20 102341094 | 1050681 | 109.7+1049 | 107.1+8.82° <0.01
102.0 103.5 111.0 105.5
WHR
x £ SD 0.81 +0.065 0.83 +£0.066 0.84 + 0.051 0.83 +£0.063 ns
median 0.81 0.83 0.83 0.83
WHR (%)
WHR < 0.85 74.32 58.54" 57.69" 58.33" ns
WHR >0.85 25.68 41.46 42.31 41.67

Statistical significance for comparisons with control group: *p<0.05, ** p<0.01, ***p<0.001, ****p<0.0001
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Table 3. Plant foods consumption in the control and study groups

Groups
Products Control 1 11 I+ a VI; )
n=74 n=82 n=26 n=108
Vegetable (g)
Xm:dsiil 318.24 £ 186.537 | 185.71 £90.183"" |124.86 +82.316™""| 171.06 £91.778"*" <0.01
400.00 200.00 100.00 200.00
Fruit (g)
x+SD 236.00 +139.943 | 171.86+92.829" | 166.21 +=118.727* | 170.50 +99.110* ns
median 300.00 100.00 125.00 100.00
White bread (g)
x+SD 6.57 £ 8.765 16.49 £ 25.075 29.59 +44.453" 19.65 +31.134™ ns
median 2.08 3.33 9.36 4.00
Wholemeal bread,
mixed (g) ns
x+SD 35.85 +£24.109 4422 +£41.812 41.04 + 35.060 43.45 +40.156
median 35.00 35.00 35.00 35.00
White rice (g)
x+SD 8.86+12.750 15.07 £ 17.989" 17.04 +£15.275™ 15.55 +17.326™ ns
median 6.67 8.33 8.33 8.33
White pasta (g)
x £+ SD 10.5 + 15.55 15.1 £17.24° 17.1 £ 17.84* 15.6 £ 17.33* ns
median 6.7 6.7 6.7 6.7
Whole-grain pasta
(8) .
x + SD 5.19+11.223 3.73 + 8.870 LT TS 323823 ns
median 0.00 0.00 ) )
Potatoes (g)
x+SD 33.64 +31.407 57.33 £55.456™ 86.05+73.430" | 64.25+61.156™" ns
median 36.43 48.57 72.86 48.57
Dry pulses (g)
x =+ SD 11.24 +£16.477 17.65 +20.125" 17.70 +19.240" 17.67 +£19.832™ ns
median 6.67 6.67 8.33 6.67
Nuts, almonds and
seeds (g) <0.05
x=+SD 15.57 £16.940 11.91 +13.729 6.43 £9.478" 10.59 + 13.008
median 9.29 4.43 1.43 3.00
Nuts (g)
x £+ SD 541+5919 4.70 +5.988 2.05+3.433" 4.06 + 5.586 <0.01
median 2.18 1.00 0.52 1.00
Almonds (g)
x £ SD 5.02 +5.790 3.16 £4.239* 1.98 £3.529" 2.87 +£4.095™ <0.05
median 1.50 1.00 0.00 1.00

Statistical significance for comparisons with control group: *p<0.05, ** p<0.01, ***p<0.001, ****p<0.0001

The study was accepted by the Bioethical
Committee of Warsaw Medical University. All
subjects were asked for their approval before starting
the interview and a consent form was explained and
then signed by all subjects.

RESULTS

Characteristics of the participants are shown in
Table 1. Women from group II were significantly older
than both women from the control group and group I,
and also significantly more often postmenopausal before
primary cancer diagnosis than women from group I.

Results of anthropometric measurements are shown
in Table 2. Mean BMI, waist and hip circumference
values were significantly higher in group II than in the

control group. In both study groups the percentage of
high WHR values was significantly higher than in the
control group.

Data on the consumption of food products of
various groups is shown in Tables 3, 4 and 5. Women
from the study groups consumed significantly less
vegetable and fruit than women from the control group.
It applied to almost all categories of these products.
Women with history of breast cancer consumed greater
amounts of highly refined cereals and potatoes, as well
as dairy products, pulses, meats and cold cuts, while
smaller amounts of nuts and almonds in comparison
with the control group. Women from the study groups
significantly more often used supplements of calcium
and vitamin D, as well as of n-3 fatty acids than
participants from the control group (Table 6).
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Table 4. Animal foods consumption in the control and study groups
Groups
Products Control I il I+1 a Vps m
n=74 n=82 n=26 n=108

Milk overall (ml) 1

x£SD 73.70£107.799 | 10637=109.998 | 02.84+ 126281 105'525 0133'524 ns
median 16.67 50.00 35.71 )

Fermented milk

beverages (ml) s
x £ SD 63.71 £65.961 101.78 + 84.096™" 93.45 £120.388 99.77 £ 93.556™

median 42.86 85.71 64.29 85.71

Cottage cheese

overall (g) ns
x+SD 24.29 +23.199 32.75+£20.511™" 32.25+30.725 32.63 £23.136™

median 17.14 34.29 34.29 34.29

Hard cheese overall

(2 ns
x £ SD 6.78 + 8.265 16.32 £18.691™" 16.30 £ 18.030™ 16.31 £ 18.450™""

median 2.50 10.71 8.57 10.36

Other cheese (g)

x+SD 2.66 +5.445 7.18 £11.935™ 13.62 £26.002° 8.73 £16.537" ns
median 0.00 1.67 1.67 1.67

Fish and seafood (g) 38.96 +33.481 41.13 £35.751 ns
x +SD 35.52 +£38.077 41.82+36.612 28.57 26.67

median 20.00 26.67

White meat (g)

x £+ SD 27.36 +28.536 49.67 £38.276""" 126.15 £272.961"" | 68.09 = 139.987"" ns
median 10.00 42.86 57.14 50.00

Red meat (g)

x+SD 6.77 £9.396 15.08 £ 16.618" 28.69 £ 36.617" 18.36 £23.591"" ns
median 5.00 10.00 14.17 10.00

Low-quality cold

cuts (g) s
x £ SD 0.69 +1.128 3.72 £ 6.758"" 6.51 £ 12.587" 437 £8.496"

median 0.00 0.58 0.00 0.00

High-quality cold

cuts (g) ns
x+SD 3.87 +£4.799 822 +£7.061" 14.49 +£15.014™ 9.73 £9.882"*

median 2.06 6.86 9.71 6.86

Statistical significance for comparisons with control group: *p<0.05, ** p<0.01, ***p<0.001, ****p<0.0001

A substantial percentage of respondents, 76.8% of
group I, and 42.3% of group 1, declared implementation
and maintenance of changes in diet after breast cancer
diagnosis, and this difference was statistically significant
(p <0.001). These changes included increase in
consumption of vegetable and fruit (71.6% of women
under study), whole grains (36.5%), fish (31%), green tea
(4%), and also decrease in meat consumption (37.8%),
dairy products (1.4%), high fat foods (8.1%), fried foods
(6.8%), sugar and sweets (9.5%), and also reduction of
portion size (1.4%). Some participants included red wine,
linseed oil and legumes in their diet.

DISCUSSION

Participants with breast cancer recurrence had higher
average BMI and higher incidence of abdominal fat
distribution than those from the control group. It may

be assumed that excess of body fat mass, especially
of the abdominal deposition, could result in greater
tumor malignancy. Results of other studies suggest this
relationship. Meta-analyses of case-control and cohort
studies, which have been published in recent years [19,
30], showed that excess of body mass increases the risk of
cancer in postmenopausal women. Moreover, obesity in
females with diagnosed breast cancer increases the risk of
its recurrence [34]. On the other hand, we cannot rule out
that large gain of abdominal fat in study participants took
place after the diagnosis of breast cancer. Some studies
demonstrated that many patients with breast cancer gain
weight during and/or after cancer treatment [19].

It is worth noting that women with breast cancer
history, when compared with participants from the control
group, consumed smaller amounts of vegetable and fruit,
nuts, and almonds, and bigger amounts of refined cereals,
dairy products, meat and cold cuts. Other studies also
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Table 5. Consumption of sugar, sweets and alcohol in the control and study groups

Group
Products Control 1 II [+II a VI; )
n=74 n=82 n=26 n=108
Sugar (g)
x £ SD 5.17 +7.844 2.70 +5.950 2.36+4.832 2.62+5.681" ns
median 0.00 0.00 0.00 0.00
Honey (g)
x+SD 2.73 £3.702 5.00 £ 4.934™ 4.01 +=4.689 476 +4.873" ns
median 0.80 3.43 0.80 3.43
Sugar + Honey (g)
x £ SD 7.90 + 8.713 7.70 £ 6.874 6.37+7.712 7.38 +£7.070 ns
median 5.17 6.86 5.07 6.86
Beer (ml)
x £ SD 4.78 £ 15.685 6.10 £ 55.216™ 0.42+2.157 [4.73 £48.114™ ns
median 0.00 0.00 0.00 0.00
Wine (ml)
X £ SD 12.96 +43.212 15.47 £31.413™ 22.34+46.842 | 17.12 +£35.614™ ns
median 0.00 5.00 0.00 5.00
Vodka (ml)
x+SD 0.14 £ 0.602 0.30+1.706 0.32+0.945 0.30+£1.553 N
median 0.00 0.00 0.00 0.00 S
Ethanol, total (g)
x +SD 1.73 £5.011 2.64 +5.124" 2.62+5.286 2.64+5.138" N
median 0.00 0.56 0.00 0.56 ¥
Statistical significance for comparisons with control group: *p<0.05, ** p<0.01, ***p<0.001, ****p<0.0001
Table 6. Use of dietary supplements in the control and study groups.
Grou
Supplement Control I II I+11 a P 1)
n=74 n=82 =26 n=108 VS

Supplements overall
No (%) 70.27 57.32 34.62 51.85 <0.05
Yes (%) 29.73 42.68 65.38" 48.15™ '
Calcium
No (%) 100.00 87.80™" 73.08"* 84.26™" ns
Yes (%) 0.00 12.20 26.92 15.74
Vitamin D3
No (%) 97.30 89.02" 76.92™ 86.11™" ns
Yes (%) 2.70 10.98 23.08 13.89
N-3 fatty acids
No (%) 98.65 81.71™ 84.62™ 82.41™ ns
Yes (%) 1.35 18.29 15.38 17.59

Statistical significance for comparisons with control group: *p<0.05, ** p<0.01, ***p<0.001, ****p<0.0001

confirmed an inverse relationship between the intake of
vegetable and fruit and the risk of breast cancer [1, 3, 13,
17]. Adverse effect of consumption of red and processed
meat on breast cancer risk was observed by some authors
[7, 9, 12], while other investigators demonstrated this
relationship only for processed meat [23, 35]. The impact
of intake of dairy products is not fully clear. However,
some studies suggest a positive relationship between
intake of high fat dairy products and increased risk of
breast cancer [16]. Similarly, the link between pulses

consumption and breast cancer incidence is not clear and
requires further investigation [6].

Because of the case-control design of our study, we
cannot rule out that the discussed negative features of
dietary practices appeared after the diagnosis of breast
cancer. In fact, a large percentage of the participants
declared substantial changes in their diet. However,
the introduced modifications involved increased
consumption of foods considered as healthy and reduced
of those that are potentially harmful. Thus, it seems that



No 2

E. Katedkiewicz, D. Szostak-Wegierek

181

the respondents diet before cancer diagnosis might be
even worse than that observed after cancer treatment.

Compared with women who have never had breast
cancer, women with breast cancer history consumed more
honey and less sugar. This phenomenon is probably related
to commonly available information on the harmfulness of
sugar consumption. It seems that the women with cancer
history, in order to eat healthier, replaced sugar with honey,
which is perceived as a pro-health product. However, it
should be noted that the results of studies focused on the
link between sugar intake and the risk of breast cancer are
not consistent. Some of them do not show any relationship
whereas other show that such a relationship exists [26, 27].

In our study, participants with history of breast
cancer consumed larger amounts of alcohol than the
women from the control group. It suggests adverse
effect of alcohol consumption. The results of studies
on the relationship between consumption of alcohol
beverages on breast cancer risk are consistent with
ours. Alcohol consumption, based on a number of both
case-control and cohort studies, has been identified as
an established risk factor for breast cancer in women
[30].

Participants of our study who had no recurrence
of breast cancer significantly more often introduced
beneficial changes in their diet than those in whom
cancer recurrence was diagnosed. We speculate that
these changes could to some extent facilitate the
avoidance of breast cancer recurrence. It is worth
mentioning that the results of the analysis performed
in the British population, which suggested that lifestyle
changes, including diet, can prevent 25-30% of breast
cancer cases [24].

The participants of the study with the history of
breast cancer more often used dietary supplements of
calcium, vitamin D and n-3 fatty acids than women
who had never been diagnosed with this type of
cancer. This is probably related to the fact that cancer,
including breast cancer, favors the development of
osteoporosis [21, 22]. Therefore, it may be assumed
that the observed common use of calcium and vitamin
D supplements in subjects with history of breast cancer
was justified more often than in other participants. It is
worth mentioning that the results of array of studies
suggest that supplementation with vitamin D and n-3
fatty acids may reduce the risk of breast cancer and its
recurrence [4, 8]. It appears that women who have had
breast cancer, knowing about the potentially beneficial
effects of n-3 fatty acids, consciously took them more
often than healthy women.

CONCLUSIONS

1. It seems that excess of body mass and abdominal
fat distribution are associated with the risk of
breast cancer.

2. The results of the study suggest the potential
beneficial effects of high consumption of vegetable
and fruit on the risk of breast cancer.

3. It may be speculated high intake of meats and cold
cuts, as well as refined cereals and alcohol products
have adverse impact on the risk of breast cancer.

4. It may be assumed that avoiding overweight and
obesity, as well as adhering to the principles of
a healthy diet may reduce the risk of breast cancer.

5. Counseling women with breast cancer concerning
change in their adverse dietary habits would be
beneficial.

Conflict of interest
The authors declare no conflict of interest.

REFERENCES

1. Aune D., Chan D.S., Viera A.R., Rosenblatt D.A., Vieira
R., Greenwood D.C., Norat T Fruits, vegetables and
breast cancer risk: a systematic review and meta-anal-
ysis of prospective studies. Breast Cancer Res Treat
2012;134(2):479-93.

2. Bahrom S., Idris N., Ruzni N.: Soy intake and breast
cancer risk: A meta-analysis of epidemiological studies.
In: 2nd International Conference on Mathematical Sci-
ences and Statistics 2016 (ICMSS2016), 26-28 January
2016, Kuala Lumpur, Malaysia.

3. Boggs D.A., Palmer J.R., Wise L.A., Spiegelman D.,
Stampfer M.J., Adams-Campbell L.L., Rosenberg L.:
Fruit and vegetable intake in relation to risk of breast
cancer in the Black Women’s Health Study. Am J Epi-
demiol 2010;172(11), 1268-1279.

4. Chen P, Hu P, Xie D., Qin Y., Wang F.: Wang H.: Meta-
analysis of vitamin D, calcium and the prevention of
breast cancer. Breast Cancer Res Treat 2010;121(2),
469-477.

5. Chen P, Li C., Li X, Li J., Chu R., Wang H.: Higher
dietary folate intake reduces the breast cancer risk:
a systematic review and meta-analysis. Br J Cancer
2014;110(9),2327.

6. Demetriou C.A., Hadjisavvas A., Loizidou M.A., Lou-
caides G., Neophytou L., Sieri S., Kakouri E., Middelton
N., Vineis P, Kyriacou K.: The mediterranean dietary
pattern and breast cancer risk in Greek-Cypriot women:
a case-control study. BMC 2012;Cancer 12:113.

7. Egeberg R., Olsen A., Autrup H., Christensen J., Stripp
C., Tentens 1., Overvad K., Tjonneland A.: Meat con-
sumption, N-acetyl transferase 1 and 2 polymorphism
and risk of breast cancer in Danish postmenopausal
women. Eur J Cancer Prev 2008;17:39-47.

8. Fabian C.J., Kimler B.F.,; Hursting S.D.: Omega-3
fatty acids for breast cancer prevention and survivor-
ship. Breast Cancer Res 2015;17(1), 62.

9. Farvid, M.S., Cho E., Chen W.Y, Eliassen A.H., Wil-
lett W.C.:. Dietary protein sources in early adult-
hood and breast cancer incidence: prospective cohort
study. BMJ 2014;348: g3437.



182

Dietary practices and nutritional status in survivors of breast cancer

No 2

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Farvid M.S., Eliassen A.H., Cho E., Liao X., Chen W.Y.,
Willet W.C.: Dietary fiber intake in young adults and
breast cancer risk. Pediatrics, 2016;137(3), €20151226.
Farvid MS. Willett W.C., Eliassen A.H.: Fruit and vege-
table intake and risk of breast cancer: Pooled analysis of
the Nurses’ Health Study and the Nurses’ Health Study
II. Cancer Res 2017;77(13):Supplement, pp.5325A.
Guo J., Wei W., Zhan L.: Red and processed meat intake
and risk of breast cancer: a meta-analysis of prospective
studies. Breast Cancer Res Treat 2015;151(1): 191-198.
Hawrysz L, KrusinskaB., Stowinska M.A., Wgdolowska
L., Czerwinska A., Biernacki M.: Nutritional knowl-
edge, diet quality and breast or lung cancer risk: a case-
control study of adults from Warmia and Mazury region
in Poland. Rocz Panstw Zakl Hig 2016;67(1):9-15.
Hidayat K., Chen G.C., Zhang R., Du X., Zou S.Y., Shi
B.M., Quin L.Q.: Calcium intake and breast cancer risk:
meta-analysis of prospective cohort studies. Br J Nutr
2016;116(1), 158-166.

Khankari N.K., Bradshaw PT., Steck S.E., He K,
Olshan A.F., Shen J., Ahn J., Chen Y., Ahsan H., Ter-
ry M.B., Teitelbaum S.L., Neugut A.l., Santella R.M.,
Gammon M.D.: Dietary intake of fish, polyunsaturated
fatty acids, and survival after breast cancer: A popula-
tion-based follow-up study on Long Island, New York.
Cancer. 2015;121(13):2244-52.

Kroenke C.H., Kwan M.L., Sweeney C., Castillo A.,
Caan B.J.: High- and Low-Fat Dairy Intake, Recur-
rence, and Mortality After Breast Cancer Diagnosis. J
Natl Cancer Inst 2013;105 (9): 616-623.

Kruk J.: Jedzenie owocdéw i warzyw a ryzyko raka
piersi. Wspdtcz Onkol, 2008;10(5): 224-230.

Kushi L.H., Doyle C., McCullough M. and The Ameri-
can Cancer Society 2010 Nutrition and Physical Activ-
ity Guidelines Advisory Committee: American Cancer
Society guidelines on nutrition and physical activity for
cancer prevention. CA: Cancer J Clin 2012;62:30-67.
Kyrgiou M., Kalliala I., Markozannes G., Gunter M.J.,
Paraskevaidis E., Gabra H., Martin- Hirsch P, Tsilidis
K.K.: Adiposity and cancer at major anatomical sites:
umbrella review of the literature. BMJ 2017;356:j477.
Makari-Judson G., Braus B., Jerry D.J., Mertens W.C.:
Weight gain following breast cancer diagnosis: Impli-
cation and proposed mechanisms. World J Clin Oncol
2014;5(3), 272-282.

Michaud L.B.: Managing cancer treatment-induced
bone loss and osteoporosis in patients with breast or
prostate cancer. Am J Health Syst Pharm 2010;67(7),
Suppl 3,20-30.

Miller K.D., Siegel R.L., Lin C.C., Mariotto A.B., Kram-
er J.L., Rowland J.H., Stein K.D., Alteri R., Jemal A.:
Cancer treatment and survivorship statistics, 2016. CA:
Cancer J Clin 2016;66(4),271-289.

Mourouti N.,Kontogianni M.D., Papavagelis C., Plyt-
zanopoulou P, Vassilakou T, Psaltopoulou T., Malam-
os N., Linos A., Panagiotakos D.B.: Meat consumption
and breast cancer: a case—control study in women. Meat

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

Sci, 2015;100, 195-201.

Parkin D.-M., Boyd L., Walker L.C.: The fraction of can-
cer attributable to lifestyle and environmental factors in
the UK in 2010. Br J Cancer 2011;105, Suppl 2:77-81.
Radzikowski C., Wietrzyk J., Grynkiewicz G.: Gen-
isteina — izoflawonoid soi o zréznicowanym mecha-
nizmie dziatania — implikacje kliniczne w lecznictwie
i prewencji chorob nowotworowych,. Postepy Hig Med
Dosw. 2004; 58: 128-139.

Shikany J.M., Redden D.T., Neuhouser M.L., Chle-
bowski R.T., Rohan TE., Simon M.S., Liu S., Lane D.S.,
Tinker L.: Dietary glycemic load, glycemic index, and
carbohydrate and risk of breast cancer in the Women’s
Health Initiative. Nutr Cancer 2011;63(6), 899-907.
Sulaiman S., Shahril M.R., Wafa S.W., Shaharudin S.H.,
Hussin S.N.: Dietary Carbohydrate, Fiber and Sugar and
Risk of Breast Cancer According to Menopausal Sta-
tus in Malaysia. Asian Pac J Cancer Prev 2014;15(14),
5959-5964.

Szponar L, Wolnicka K, Rychlik E.: Photo album of
meals and products. 1ZZ, Warsaw 2001: 5-85.
Wojciechowska U., Olasek P, Czauderna K., Didkows-
ka J.: Nowotwory ztosliwe w Polsce w 2014 roku. Kra-
jowy Rejestr Nowotwordéw, Centrum Onkologii — In-
stytut im. Marii Sktodowskiej-Curie. Warszawa, 2016.
http://onkologia.org.pl/wp-content/uploads/Nowotwo-
ry2014.pdf

World Cancer Research Found, American institute for
cancer Research. Continuous Update Project. Breast
Cancer Report. Diet, nutrition, physical activity and
breast cancer, 2017.

World Health Organization. BMI Classification. Available
http://apps.who.int/bmi/index.jsp?introPage=intro 3.html
(Accessed 10.10.2017)

World Health Organization: Waist circumference and
waist-hip ratio: Report of a WHO expert consultation,
Geneva, 8-11 December 2008, 2011.

Yao S., Kwan M.L., Ergas 1.J., Roh M.J., Cheng T.D.,
Hong C.C., McCann S.E., Tang L., Davis W, Liu S.,
Quesenberry C.PJr, Lee M.M., Ambrosone C.B., Kushi
L.H.: Association of serum level of vitamin D at diagno-
sis with breast cancer survival: a case-cohort analysis in
the pathways study. JAMA oncology 2017;3(3),351-357.
Yung RL., Ligibel J.A.: Obesity and breast cancer: risk,
outcomes, and future considerations. Clin Adv Hematol
Oncol 2016;14(10):790-797.

Zhang C.X.,, Ho S.C., Chen YM., Lin FY, Fu JH.,
Cheng S.Z.: Meat and egg consumption and risk of
breast cancer among Chinese women. Cancer Causes
Control 2009;20(10):1845-53.

Zheng J.S., Hu X.J., Zhao Y.M., Yang J., Li D.: Intake
of fish and marine n-3 polyunsaturated fatty acids and
risk of breast cancer: meta-analysis of data from 21 in-
dependent prospective cohort studies. BMI 2013;346:
3706.

Received: 16.12.2017
Accepted: 10.04.2018

This article is available in Open Access model and licensed under a Creative Commons Attribution-Non Commercial 3.0.Poland License (CC-BY-NC)
available at: http://creativecommons.org/licenses/by-nc/3.0/pl/deed.en



