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ABSTRACT
Objective: Many risk factors have been associated with breast cancer (BC) in years. The objective of our study was to predict possible risk factors related to BC
and to contribute national and global screening programs.

Materials and Methods: A case—control study was created among women who were examined at the department of Surgery, Oncology Institute, Istanbul Univer-
sity, between January 2009 and December 2015. The patients were divided into two groups as 1006 women with BC diagnosis and and 3439 women witout BC. A
database was formed by questioning demographics, clinical characteristics of patients, and the possible factors that could be associated with BC were analyzed.

Results: According to the results of the study, high education level and being postmenopausal were found to be closely related to BC (p<0.0001). In addition, as
having history of smoking (Odds Ratio [OR] 2.3; 95% confidence interval [CI]: 1.2—4.7, p=0.02), as having first-degree relative with BC (OR 2.4; 95% Cl: 1.1-5.3,
p=0.03), as having @ member in family with BC under the age of 50 (OR 3.1; 95% CI 1.9-8.1, p=0.005), as being high body mass indexed-patient (OR 1.2; 95%
Cl: 1.1-1.3, p=0.001), such as not giving birth (OR 2.1; 95% Cl: 1.2—4.6, p=0.01), and used postmenopausal hormone replacement therapy (OR 2.88; 95% Cl:
0.02-2.4, p=0.049) were identified as important risk factors associated with BC.

Conclusion: This present study has determined national-based significant risk factors associated with BC. We can surely extrapolate that this study is one of
the important briefs to support national and also worldwide risk models and screening programs.
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INTRODUCTION

Breast cancer (BC) remains a major public health problem.
The incidence is rising in most countries and is projected to
rise further over the next 20 years despite current efforts to
prevent the disease. Given global increases in population
growth and the strong evidence that a woman's ability to
control her fertility may improve her social, economic, and
overall health, it is not considered desirable to increase the
birth rate per woman or to encourage pregnancies at a very
young age; therefore, globally evidence-based risk factor de-

dict that the incidence of BC increases in older or post-
menopausal women such as among worldwide women
population. In addition, it is seen that the frequency of BC
in the east of our country is at least 2 times less. The prob-
ability of conducting a study with a high Llevel of evidence
that can analyze the demographic, environmental, and
genetic factors that can clearly reveal the causes of more
frequent cancer in the West is very low. With the analysis
of the results of the national database and the federation
of breast associations, and the analysis of the data con-
sisting of observational studies, in which information on

terminations have become more important to prevent BC.

When we reduce this condition to the national basis, ac-
cording to our national database, it is not difficult to pre-

frequency such as incidence and prevalence are shared,
it can be concluded that the western Llifestyle causes an
increase in the risk of BC.B4
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Habbits in lifestyle have been associated with BC; alcohol
consumption causes blood estrogen levels to rise, resulting
in an increased risk of BC. High-grade alcohol consumption
of two glasses or more per day is associated with a marked
increase in cancer risk. It has been reported that there is an
increase in hormone receptor positive breast ca cases, espe-
cially with alcohol consumption. This can be explained by
the fact that alcohol contributes to the increase in estrogen
levels.”® Regular sportive activity is associated with a re-
duced probability of developing BC, especially in premeno-
pausal women. This is explained by the fact that especially
high-tempo exercises cause un-ovulation."

It is known that the presence of genetic mutation is an im-
portant factor in itself. Here, in defining the genetic risk and
mutation, the risk of BC varies depending on whether the mu-
tations in the causative gene have low, medium, or high pene-
trance. In other words, not all genetic mutations increase the
risk of BC equally. Therefore, in determining the genetic risk,
it is important what kind of genetic problem is there and in
which group the responsible genetic mutation is categorized
in terms of penetrance. Genes whose clinical importance is
known and should be emphasized are BRCA-1 and BRCA-2
genes causing familial breast-ovarian cancer syndrome, TP-
53 gene seen in Li Fraumeni syndrome and PTEN seen less
frequently in Cowden syndrome. The relationship between
mutations in these genes and BC has been clearly demon-
strated and has been defined in international guidelines.-

In addition to known risk factors, there are models (such as
the Claus and Gail methods), in which the risk is evaluated
by questioning the family history. MYRIAD I, BOIDICEA, and
BRCAPRO can be given as examples of computer-aided pro-
grams used for this purpose.l+-6

The association of BC risk factor with reproductive history is
related to the duration of exposure to estrogen. Estrogen lev-
el and duration of exposure to estrogen are associated with
the function of the ovaries. The main source of estrogen in
the postmenopausal period is dehydroepiandestronesulfate,
which is produced from the adrenal gland. Surrenally pro-
duced, this dehydroepiandestronesulfate is converted to es-
trogen subtypes in adipose tissues. In this context, conditions
associated with prolongation of the duration and amount of
estrogen exposure may increase the incidence of BC. On the
other hand, the differentiation that occurs in the epithelium
that forms the breast duct structure with pregnancy is con-
sidered to be protective. Along with this, it is thought that the
number of term pregnancies is as important as the number
of pregnancies. Not having given birth increases the relative
risk by 1.5 times.t-29
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In the light of all this information, the researchers aimed
to create a Turkish woman-spesific clinical and genetic risk
mapping by analyzing all potential risk factors and to sup-
port national and also global screening programs and mod-
els with these results.

MATERIALS and METHODS

Study Protocol

A case—control study was conducted among women who
addmitted to Istanbul University, Oncology Institute, Sur-
gical Oncology Outpatient Clinic between January 2009
and December 2015. ALl patients who addmitted for the
examination filled out a standard BC risk assessment
form, and clinical examinations were performed and ap-
propriate imaging methods, due to malignancy suspicion,
needed core needle biopsies, or axillary fine needle as-
piration biopsies were requested to prove or exclude the
presence of BC. The patients were divided into two groups
as patients diagnosed with BC and patients without BC.
Standard question including age, education, social status,
body mass index (BMI), smoking and alcohol use histo-
ry, menstrual and reproductive history (age at first birth,
number of births, miscarriage and abortion numbers, and
breast-feeding history), and family history of BC evaluated
with the form.

In the light of the data obtained, the importance of possible
risk factors for BC in Turkish women was investigated.

At the beginning of the study, the approval of Istanbul Uni-
versity, Oncology Institute Academic Coordination Commit-
tee was obtained. ALl interviews were conducted face-to-face
with patients and direct questions and clinical evaluation.

BMI was calculated using the weight (kg)/height squared
(m?) method.

Statistical Analysis

The obtained data were recorded with Microsoft Excel pro-
gram. Factors associated with BC were evaluated together
with odds ratios at 95% confidence intervals. Chi-square
test was used to compare categorical variables, and Student
t-test was used to compare continuous variables. A logistic
regression model was created for the multivariate analysis
of risk factors associated with BC. Forward regression model
was preferred for the evaluation of factors with a frequen-
cy of more than 10% and a univariate significance level of
<0.05. Statistical analysis was performed with SPSS 22.0
(SPSS Inc, Chicago, ILlinois) program and p value less than
0.05 was considered significant.
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RESULTS

According to sociodemographic (age, education, BMI, smok-
ing, and alcohol use history (independent of total duration),
family history of BC, menstrual, and reproductive character-
istics) of BC patients (n=1006) and control cases (n=3439),
distribution is shown in Table 1.

The mean age of the groups was in a similar distribution
and no difference was found (p=0.75). It was determined that
BC patients were overweight and their BMIs were higher in
the BC group (p<0.0001). It was observed that the patients
in the BC group had a higher education level, smoked more,
were more often postmenopausal, and had a higher familial
incidence of BC. In patients with a family history of BC, it
was determined that the incidence of BC before the age of
50 (p=0.05) and first-degree relatives (p<0.0001) was statis-
tically higher in the group of BC patients.

A close relationship was found between the reproductive
history and the incidence of BC (p<0.05). A history of more
births, miscarriages and abortions, and cases where the age
at first birth is below 35 and breast-feeding history were
found to be advantageous to reduce the risk of BC develope-
ment. In the BC group, use of hormone replacement thera-
py among postmenopausal women (p<0.0001) and duration
longer than 5 years (p<0.0001) were more common. A sim-
ilar relationship was not observed in oral contraceptive use
(p=0.44). It was noted that the history of ovulation induction
was higher in the BC group (p<0.0001).

According to the results of the logistic regression analyzes,
high educational status and being postmenopausal were
found to be closely associated with the development of BC.
In addition, having a history of smoking (odds Ratio [OR] 2.3;
95% confidence interval [Cl] 1.2-4.7, p=0.02), having a family
history of first-degree BC (OR 2.4; 95% Cl 1.1-5.3, p=0.005)
and having a family history of BC <50 years of age (OR 3.1;
95% Cl 1.9-8.1, p=0.03), history of birth (OR 2.1; 95% CI 1.2—
4.6, p=0.01), use of postmenopausal hormone replacement
therapy (OR 2.88; 95% Cl 0.02-2.4, p=0.049), and high BMI
(OR 1.2; 95% CI 1.1-1.3, p=0.001) were found to be significant
factors in women with BC (Table 2).

DISCUSSION

With regard to BC risk factors, risk estimation models can
be used to determine who will benefit most from screening.
Current practice in BC prediction focuses on determining BC
risk over time and/or probability of being a BRCA1 or BRCA2
mutation carrier. Many predictive models have been devel-
oped to identify individuals at a higher-than-average risk of

developing BC. Models evaluate many factors such as family
history, hormonal and reproductive history, and other per-
sonal and environmental factors.®"

Frequently used models such as Claus, Gail, and Ros-
ner-Colditz have been used to determine the expected cu-
mulative BC risk over time.?2 The Claus model calculates
the risk using only the number and degree of relatives af-
fected by BC, and the age of onset of the disease. While direct
and useful for those with a family history, this model is not
a valid method for calculating risk, lifestyle, environmental,
or non-Mendelian genetic risk factors. When only family
history is included, it can lead to inaccurate risk estimation,
as close relatives are less likely to be affected in younger
patients (especially in the 20-29 age group). These models
used are models that have been used in Europe and United
States for many years and were developed by epidemiologi-
cal studies conducted there.24?!

Considering that BC is multifactorial and the importance of
genetic and environmental factors in cancer development, it
is of great importance that we create our own epidemiolog-
ical data and shape our own models according to our own
epidemiological data. In this context, it can be thought that
this study, which is carried out with the analysis of a large
number of parameters, will also constitute an important step
for the development of our own models.

The incidence of BC increases with age, doubling approxi-
mately every decade until menopause. According to a pop-
ulation-based study, two out of 1000 women aged 50 years
old are diagnosed with BC, and approximately 15 of them
are diagnosed with BC before the age of 50. The prevalence
of BC is approximately 2%.% When women participating in
the study are categorized according to age and age-relat-
ed menopausal status, it is seen that BC incidence increases
significantly in postmenopausal women over 50 years of age.
Although our study was a questionnaire-based study, the
menopausal status was questioned and it was found that the
postmenopausal status, which can be considered as another
indicator of the increase in patient age, is closely related to
BC and statistically significant.

In many studies, it has been reported that the incidence of BC
increases with the increase in education level and sociocul-
tural level.?2 Here, the reasons for the increased risk were
thought to be more frequent hormone replacement therapy
history, late first birth age, less breast-feeding, obesity, and
changes in dietary habits.

Our findings also show that BC is more common in patients
with a reproductive history that can be defined as lifestyle
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Table 1. Frequency and relationship of possible risk factors in control group and breast

cancer group
Control BC p
group group
(n=3439) (n=1006)
n % n %
Age, avarage, SD 51.7 (10.9) 51.8 (12.9) 0.75
BMI, mean+SD 26.5+3.2 27.5+5.3 0.000
Education level
None 143 4 11 1 0.000
Primary school 1880 55 493 49
High school 778 23 282 28
University 638 19 220 22
Smooking history
Absence 2771 81 771 77 0.006
Presence 668 19 235 23
Alcohol history
Absence 3398 99 993 99 0.8
Presence 41 1 13 1
Menopausal status
Premenopausal 837 53 467 46 0.000
Postmenopausal 1602 47 539 54
Family history of BC
Negative 3097 90 851 85 0.000
Positive 342 10 155 15
Age of BC developement in family
<50 65 19 40 26 0.05
>50 277 81 115 74
First-degree relative with BC
Absence 303 89 114 74 0.000
Presence 39 11 41 26
Birth history
Absence 831 24 576 57 0.000
Presence 2608 76 430 43
History of abortion
Negative 2831 82 936 93 0.000
Positive 608 18 70 7
History of miscarriages
Negative 2071 60 882 88 0.000
Positive 1368 40 124 12
Age of first birth
<35 2472 95 389 90 0.001
>35 136 5 41 10
History of breastfeeding
Negative 88 3 66 15 0.000
Positive 2520 97 364 85

30



ilhan et al. Risk Factors Associated with Breast Cancer

Table 1. Cont.

Control p
group
(n=3439) (n=1006)
n % n %
HRT
Negative 3181 93 857 85 0.000
Positive 258 7 149 15
Duration of HRT
<5 years 202 78 79 53 0.000
>5 years 56 22 70 47
Use of OC
Negative 2279 66 680 68 0.44
Positive 1160 34 326 32
Duration of OC treatment
<5 years 990 85 286 88 0.32
>5 years 170 15 40 12
Ovulation induction
Negative 3351 97 908 90 0.000
Positive 88 3 98 10
Chronic disease
Absence 3246 94 937 93 0.15
Presence 193 6 69 7

Data are given in number and percentage, unless otherwise stated. P<0.05; Chi-square test (Pearson Chi-
square, continuity correction, Fisher's exact test). Independent t-test to estimate the average of age and the
mean of BMI. BC: Breast cancer; SD: Standard deviation; BMI: Body mass index; HRT: Hormone replacement

therapy; OC: Oral contraceptive

of western side of country and accompanied by relatively
higher education levels. Although this condition seems to
be a disadvantage, according to the data of the Federation
of Turkish Breast Diseases Associations and the Ministry
of Health, although BC is more common in the west of the
country, the stage of the cases seen is seen to be earlier. This
finding makes this disadvantage to a advantage in treatment.

The results of studies questioning the relationship between
smoking and BC are inconsistent. In some studies published
in recent years, it has been reported that the risk of BC is
increased among women who have smoked for a long time
and/or started smoking before their first pregnancy.k%34
The Canadian National Breast Screening Study is based on
BC with long-term smoking (>40 years smoking, OR:1.50
for never-smokers), heavy smoking (>2 pack/day smoking,
OR:1.20 versus never-smoker), or cumulative exposure to
cigarettes which reported that there is a significant relation-
ship between smoking cessation (>40 pack-year smoking,

OR:1.17) according to never-smokers.®™™ It can be thought
that smoking has antiestrogenic effects. Estrogen is actually
a well-understood risk factor for BC. Estrogen is actually a
well-understood risk factor for BC. Smoking causes the age
of menopause to be earlier and may protect against BC with
its antiestrogenic effect. In our study results, a relationship
was found between BC and smoking, and smoking attracted
attention as a disadvantage in the development of BC. The
point that should be underlined is that analyzes related to
smoking intensity and duration that were not made in our
data. It is known that smoking has many potential harms,
increases the frequency of heart and vascular and neurolog-
ical diseases, and is associated with many cancers (such as
lung, esophagus, and larynx cancers).

One of the most important risk factors for BC is a family his-
tory of BC.®¥ Consistent with previously published studies,
a higher rate of BC was detected in patients with a family
history of BC. Having a family history in first-degree relatives
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Table 2. Evaluation of possible risk factors with Logistic regression analysis

OR Cl (95%) p

Educational level 4.4 23-85 0.000
(None/Primary school vs

High school/University)

History of smooking 2.3 1.2-47 0.02
Menopausal status 4.2 2.1-84 0.000
History of BC <50 of age in family 31 1.9-81 0.005
History of first-degree relative with BC 2.4 1.1-5.3 0.03
BMI (<25 vs>25) 1.2 11-13 0.001
History of birth 21 12-46 0.01
First birth under the age of 35 0.9 0.6-1.9 0.09
History of abortion 0.8 0.3-2.2 0.67
History of miscarriages 0.66 0.34-1.3 0.22
History of breastfeeding 031 0.08-1.17 0.08
HRT 2.88 1.01-8.24 0.049
History of ovulation induction 0.24 0.02-2.4 0.23

Odds ratios are presented with their 95% confidence interval and p value. OR: Odds ratio; Cl: Confidental
interval; BC: Breast cancer; BMI: Body mass index; HRT: Hormone replacement therapy

seems to increase the risk more. Regardless of family history,
the presence of genetic mutation was not questioned in our
study. It is thought that the frequency of genetic mutations
and the frequency of mutation-related BC in BC patients are
not more than 5-10%. The presence of mutation causes the
patient to enter the very high-risk group and requires the
application of risk-reducing treatments. These patients were
diagnosed as a result of mutation screening in the light of
clinical and pathological information in addition to a high
family history. The aim of our study is not the population
of patients who are currently diagnosed with genetic analy-
sis as very high risk. It is the determination of the high-risk
patient population other than the patients with known and
detected genetic mutations.

There are studies that draw attention to the relationship be-
tween obesity and BC. It has been shown that the risk of BC
increases significantly in women with a BMI of 25 and above.
B4 |t has been reported that especially the risk of BC is as-
sociated with weight gain in the postmenopausal period. In
our study, it was noted that the BMI values of BC patients
were higher and this factor was statistically significant. Our
findings indicate that obesity is one of the important factors
in the development of BC. Our study is important in terms of
shedding light on the consideration of obesity as a modifi-
able and controllable factor in the determination of national
health policies with preventive medical studies.

32

It has been reported that the age at first birth being 35 and
over increases the risk of BC, and our data support this infor-
mation. Delayed age at first birth may delay proliferation of
terminal ducts in the mammary gland, and increased epitheli-
alization sensitive to carcinogenic damage may be responsible
in these women. Similarly, it has been shown that breastfeed-
ing and long duration of breastfeeding reduce the incidence
of BC.# Kim et al.“*® reported that the risk of BC in wom-
en with an average breastfeeding duration of 11-12 months
was 54% lower than those who breastfed for 1-4 months. In
a similar study conducted at our breast surgery clinics, it was
found that breastfeeding reduces the risk of BC.?¥ In our study,
it is noteworthy that BC is less common in women who are
breast-feeding, similar to the literature and the study pub-
lished previously. However, although the logistic regression
analyzes showed that breast-feeding and having the first birth
under 35 years of age were associated with BC risk, the dif-
ference was not statistically significant. It was thought that
this relationship could be shown more clearly in studies with
a higher number of patients. It was found significant in our
previously published study that spontaneous abortion reduc-
es the risk of BC. In the EPIC study, the relative risk of BC was
found to be higher in those who had never had a spontaneous
abortion.*? On the other hand, it has been reported that in-
duced abortion increases the risk of BCin women under 50
years of age and decreases it in women over 50 years of age.
18 In general, it can be said that the number of pregnancies
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decreases the risk of BC. In our study, there was no difference
between spontaneous or induced (abortion) abortion. In both
cases, a decrease in the incidence of BC is remarkable.

Many epidemiological studies have commented that the use
of hormone replacement therapy after menopause is a trig-
ger for BC.#*52 |t can be said that there is a consensus that
there is no relationship between oral contraceptive use and
history of ovulation induction and increased cancer risk.>4
Our study results are consistent with the literature, but it can
be said that dose and time-scheduled studies with a larger
number of patients should be conducted to test our findings,
since they are dose and time independent.

CONCLUSION

According to the national evaluation, between education
level, smoking history, postmenopausal status, birth histo-
ry, postmenopausal hormone replacement therapy, obesity,
a first-degree relative under the age of 50 diagnosed BC,
and in the developement of BC, significant close relation-
ships were determined. The differences between our study
and other studies in the literature may be caused due to the
characteristics of Turkish women.

In this context, we think that this and similar studies, in which
we can use our own demographic and clinical findings, will
guide the determination of national health policies, of course
comprimizing global BC risk models. With the national risk
analysis models to be created by taking into account our own
genetic and environmental factors, the target population to
be screened will be calculated more precisely. This topic de-
serves further researches.
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