Aim of the study: To check the degree
of acceptance of, inclination for, and
barriers in genetic testing for gene mu-
tations that increase the risk of breast
and ovarian cancers among female
residents of Warsaw

Material and methods: This study in-
volved 562 women between 20 and 77
years of age, all of whom were patients
visiting gynaecologists practising in
clinics in the City of Warsaw. The stud-
ied population was divided into six
age categories. The study method was
a diagnostic poll conducted with the
use of an original questionnaire con-
taining 10 multiple-choice questions.
Results: Nearly 70% of the women
showed an interest in taking a test
to detect predispositions to devel-
op breast and ovarian cancer. More
than 10% did not want to take such
a test, while every fifth women was
undecided. No statistically significant
differences between the respondents’
willingness to pay and education were
found (p = 0.05). The most frequent
answer given by women in all groups
was that the amount to pay was too
high. Such an answer was given by
52.17% of women with primary educa-
tion, 65.22% of women with vocation-
al education, 58.61% of women with
secondary education, and 41.62% of
women with higher education.
Conclusions: Women with a confirmed
increased risk of developing breast
and/or ovarian cancer due to inter
alia the presence of BRCA1 and BRCA2
gene mutations should pay particular
attention to 15t and 2" level prophy-
laxis.
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Introduction

The incidence of malignant cancers has been growing in recent years
both in Poland and worldwide, and so have the related mortality rates.

Among the methods used for determining increased risk of breast and
ovarian cancer is genetic testing for BRCAI and BRCA2 gene mutations.
BRCAI and BRCA2 are genes whose mutations account for approximately
10% of genetic cancers.

The occurrence of a mutation within BRCAI raises the risk of development
of breast cancer by 50-80% and an ovarian cancer by approximately 40%,
and with a mutation within BRCA2 by, respectively, 31-56% and 11-27% [1, 2].

Testing for gene mutations consists of collecting a biological sample from
the patient and then amplifying the genetic material with a Polymerase
chain reaction (PCR), method. Whether or not a mutation is present is deter-
mined on the basis of the test results. The process of collecting the biological
material is quick and painless.

In the case of a positive disease history and other overlapping breast and
ovarian cancer risk factors, genetic predisposition testing provides a valu-
able tool for determining the cancer risk level in the patient.

Breast and ovarian cancers are among the leading causes of morbidity
and mortality among women around the world. According to GLOBOCAN'’s
estimates, breast cancer holds the first position both in terms of cancer in-
cidence and mortality among women (23% and 12.4%, respectively), while
ovarian cancer comes sixth in terms of incidence (4%) and seventh in terms
of mortality (4.2%) due to malignant cancers in women [3]. In 2012, breast
cancer morbidity and mortality in Europe stood at 94/10° and 23/10%, re-
spectively. The morbidity rate in the EU27 was higher at nearly 109/10°, with
the mortality rate slightly lower at an estimated 22/10°. At the same time,
the highest rates of morbidity of malignant breast cancers were recorded in
Western European countries and Scandinavia, i.e. Finland (211/10°), Belgium
(147/10°), Denmark (143/10°), France (137/10°), the Netherlands (131/10°), Ice-
land (131/10°), and Great Britain (129/10°) [4].

In Poland, the morbidity rate of malignant breast and ovarian cancers
among women in 2010 was estimated at 49.6/10° and 11.3/10°, respectively.
At the same time, breast cancer was the most frequently recorded malig-
nant cancer in the female population (22.4%) and the second-largest cause
of cancer-related deaths (12.8%). On the other hand, ovarian cancer was the
fifth most frequent cancer (5.1%) and fourth largest cause of cancer-related
deaths (6.2%). One should note, however, that analysis of the structure of
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deaths due to female genital organ cancers in Poland indi-
cates that ovarian cancer is the first largest cause of death
in that disease group [5].

The National Cancer Registry’s forecasts regarding mor-
bidity and mortality of malignant cancers in Poland by 2025
show that the number of women developing breast cancer
throughout the forecast period will be growing dramatical-
ly to as many as 20,000 per annum. The mortality rate will
decrease, however, which will result in a dynamic growth
of the population of women living with breast cancer, with
the highest increase in incidence observed among women
older than 50 years of age and more than 50% of new can-
cer cases in women between 50 and 69 years of age. The
forecast changes in the ovarian cancer morbidity rate will
vary in individual age groups. On the whole, however, the
number of cancer cases in the entire population will grow
as a result of an increased incidence of ovarian cancer in
the oldest age group, i.e. in women older than 65 years of
age. It is estimated that in 2025 more than 60% of new
cancer cases will be recorded in women in the oldest age
group. The forecast mortality rates for the entire female
population also indicate that the growth trend will remain
steady at around 0.7% per annum, and in the oldest age
group it is estimated to be nearly 2.3% per annum [6].

Material and methods

This study involved 562 women between 20 and 77
years of age, all of whom were patients visiting gynaecolo-
gists practising in clinics in the city of Warsaw. The studied
population was divided into six age categories. The study
method was a diagnostic poll conducted with the use of
an original questionnaire containing 10 multiple-choice
questions.

Data gathered during the study was processed in STA-
TISTICA V.10 software. With the aim to show relations
between independent variables and selected dependent
variables, the authors applied a tabular analysis with the
use of cross tables in which statistical measures were the
numbers and percentages of the answers. Also used in the
statistical analysis were verification statistical hypotheses
based on Pearson’s y? test. In addition, the strength of re-
lationships between the variables was assessed with the
use of Spearman’s rank-order correlation. Differences in
all the tests conducted whose likelihood was p < 0.05 were
considered as statistically significant.

Results

A total of 562 women aged between 20 and 77 years
participated in the study. The studied population was di-
vided into three age categories. Patients aged between
40 and 59 years comprised the largest group (Table 1).

Table 1. Descriptive statistics of the respondents’ age

Average Min. Max.

Respondents’ age 50.75 20 78

The majority of the respondents were women with sec-
ondary education (59%). A large proportion of the women
had studied in higher education (Fig. 1).

The group of 562 women was analysed regarding inci-
dence of breast or ovarian cancer in their families (Fig. 2).

Three per cent of respondents in the study group ad-
mitted that they had the disease. More than a half of the
study subjects (65%) said that neither breast nor ovarian
cancer was or is in their families. 24% of all the study sub-
jects confirmed cancer among their family members.

There are statistically significant differences between
the morbidity rate of breast or ovarian cancers and the
respondents’ age (x? = 32.223, p = 0.000; Spearman’s
R =0.129, p = 0.002). The most numerous group of respon-
dents who either had or have breast or ovarian cancer are
women aged 40-59 years (64.71% of the women who con-
firmed the existence of the disease). Women aged 40-59
years most frequently indicated breast or ovarian cancer
among members of their families (40.00% of the answers).

Women aged more than 50 years were asked about
taking hormone replacement therapy. Based on the an-
swers received, the authors found that the majority of the
study subject do not take hormone replacement therapy
(85% of the respondents). In the group that answered af-
firmatively to that question, the therapy is used mainly by
women aged 40-59 years (60.42% of all the women), with
x? = 14.297 and significance p = 0.000, and Spearman’s
R =0.209 and significance p = 0.000.

Nearly 35% of the study subjects admitted to having
taken contraceptives before turning 30 years of age. Taking
hormone contraceptives was correlated with the respon-
dent’s age, education, and incidence of breast or ovarian
cancer in their families (Table 2). The most numerous group
of subjects who took contraceptives before 30 years of age
included women aged 40-59 years, who answered that no
one in their family suffered from breast or ovarian cancer
(respectively, 47.95% and 55.84% of the women taking
contraceptives). No statistically significant relationships be-
tween taking contraceptives before 30 years of age and the
respondents’ education were found (p > 0.05).

The majority of the study subjects (67%) had heard
about genetic testing designed for detecting tendencies
to develop breast or ovarian cancer, most of them aged
40-59 years (with x> = 218.622 and level of significance
p = 0.000, and Spearman’s R = 0.558 and level of signif-
icance p = 0.000). There were no statistically significant
differences between the respondents’ knowledge of ge-
netic testing and level of education (p > 0.05). However,
there was a relation between the knowledge of genetic
testing and incidence of breast or ovarian cancer among
the respondents or their families (y* = 26.552, p = 0.000;
Spearman’s R = 0.162, p = 0.001). 82.35% of the women
who have or have had cancer said they knew of the test-

Median Mode Frequency Standard
of the mode deviation
51 51 76 13.40
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B Primary

M Vocational
O Secondary
W Higher

Fig. 1. Respondents’ education

Table 2. Taking hormone contraceptives and selected independent
variables

Independent variable Taking hormone contraceptives

p value Spearman’s R*
Age 0.000 -0.576
Education 0.311 =
Morbidity of breast or 0.000 -0.074

ovarian cancer among
closest relatives

‘only statistically significant correlations were indicated; p < 0.05

Table 3. Knowledge of genetic testing detecting tendencies to de-
velop breast or ovarian cancer and selected independent variables

Independent variable Knowledge of genetic testing

p value Spearman’s R*
Age 0.000 0.558
Education 0.141 =
Morbidity of breast or ovarian 0.000 0.162

cancer among closest relatives

*only statistically significant correlations were indicated; p < 0.05

Table 4. Knowledge of cancer risk factors and selected independent
variables

Independent variable Knowledge of cancer risk factors

p value Spearman’s R*
Age 0.000 0.429
Education 0.008 -0.129
Morbidity of breast or ovarian 0.054 =
cancer among closest relatives
Taking hormone contraceptives 0.000 —-0.262

before the age of 30 years

*only statistically significant correlations were indicated; p < 0.05

Yes, | have fallen ill
B (amill)

Yes, a member of my

closest family was ill

O No

H | do not know

Fig. 2. Have you or any member of your family ever had breast or
ovarian cancer?

ing 82.35%, with the figure standing at 86.67% among the
respondents who have a relative with cancer. The results
of the correlation of the variables are presented in Table 3.

87% of the study subjects listed the following elements
as cancer risk factors: cancer history in the family, taking
hormone replacement therapy, and taking hormone con-
traceptives before the age of 30 years.

Knowledge of the risk factors was mentioned by per-
sons aged up to 60 years (nearly 100% of the respondents
from the age groups below 60 years of age) with higher
education (93.51% of the group), who had not taken hor-
mone contraceptives before the age of 30 years (80.55% of
the group). No relationship was found between knowledge
of cancer risk factors and morbidity of cancer by the re-
spondent or their closest relative (p > 0.05) (Table 4).

More than a half of the respondents regard cancer as
a genetic disease. Nearly 30% of the respondents do not
realise the genetic conditions of cancer incidence (Fig. 3).
There is a statistical relationship between the answers giv-
en and age (x> = 42.122, p = 0.000; Spearman’s R = 0.271,
p = 0.000).

Cancer is regarded as a genetic disease mainly by re-
spondents aged 20-39 years (around 71.85% of women in
that group). Among study subjects above 60 years of age
only 37.98% of women answered that cancer is a genetic
disease. There were no statistically significant differences
between answers to the question and education (p > 0.05)
or incidence of cancer in the respondent’s family (p > 0.05).

Nearly 70% of the women showed an interest in taking
a test to detect predispositions to developing breast and
ovarian cancer. More than 10% did not want to take such
a test, while every fifth women was undecided.

The intention to take a genetic test was strongly con-
nected with the respondent’s age (y? = 225.714, p = 0.000;
Spearman’s R = 0.598, p = 0.000). All women from the
20-39-years age group indicated that they would like to
take the test, while only 33.65% of woman above 60 years
of age agreed to take it. On analysing the respondents’ ed-
ucation it is evident that interest in taking the test mainly
concerned women with higher education (83.78% of the
group), while women with vocational education expressed
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B Yes
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Fig. 3. “Do you think cancer is a genetic disease?”
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Fig. 4. “What maximum price would you be ready to pay for a test?”

such an interest most rarely (56.52% of the group). The
intention to take the test was expressed particularly often
by women who by the age of 30 were taking hormone con-
traceptives (94.42% of the group), women who had heard
of genetic testing detecting predispositions to develop
breast or ovarian cancer (80.64% of the group), and those
who said they knew cancer risk factors (75.26% of the
group) and knew that cancer is a genetic disease (79.61%
of the group). Detailed results of the correlation are shown
inTable 5.

The most frequent reason that would make the respon-
dents decide to take genetic testing was being certain
of their own risks of developing cancer (48%). 7% of the
study subjects indicated that there was no reason that
would make them take the test (Table 6).

For more than a half of the women who participated
in the study, every price of genetic testing was too high to
decide to take it. Nearly 40% of the respondents would be
ready to pay up to PLN 290 for a test (Fig. 4).

The readiness to pay only slightly depended on the
age (x? = 76.063, p = 0.000; Spearman’s R = —0.156,
p=0.000) and knowledge of cancerrisk factors (3*=29.252,

Table 5. Interest in taking a test detecting predispositions to develop
breast or ovarian cancer vs. selected independent variables

Independent variable Interest in taking a test

p value Spearman’s R*
Age 0.000 0.598
Education 0.008 -0.190
Morbidity of breast or ovarian 0.214 =
cancer among closest relatives
Taking hormone replacement 0.634 =
therapy
Taking hormone contraceptives 0.000 -0.407
before the age of 30 years
Knowledge of the existence of 0.000 0.385
genetic testing
Knowledge of cancer risk factors 0.000 0.388
Regarding cancer as a genetic 0.000 0.255

disease

*only statistically significant correlations were indicated; p < 0.05
Source: Own research.

Table 6. “What would make you decide to take genetic testing?”

Reason % of
answers
To become certain of my own level of risk of 48
developing cancer, despite the fact that | am not in
a high-risk group
There have been cases of cancers in my family 35
Concern for my relatives, e.g. children 31
(gene damage can be hereditary)
I have been taking hormone contraceptives 14
I have been taking/I took hormone replacement 1
therapy
No reason is important enough for me to take such 7
a test
%
100
90
80
70
60
50
40
30 +
o I l
10
o TN
High price Lack of I do not Not Fear of the
knowledge know convinced result of
of the course  where about such test
of the test I cantake the test’s (finding
(e.g. whether suchtest  efficacy a genetic
it is safe) damage)

Fig. 5. “What would persuade you to resign from taking such testing
(even in the event of a real cancer threat)?”
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p = 0.000; Spearman’s R = 0.118; p = 0.005). Young wom-
en, up to 39 years of age, who indicated that a person from
their closest families has cancer, were willing to pay the
highest amount for a test. At the same time, nearly 70% of
women above 60 years of age thought that the amounts
listed were too high.

No statistically significant differences between the re-
spondents’” willingness to pay and education were found
(p = 0.05). The most frequent answer given by women
in all groups was that the amount to pay was too high.
Such answer was given by 52.17% of women with primary
education, 65.22% of women with vocational education,
58.61% of women with secondary education, and 41.62%
of women with higher education.

The most frequent reason given by the study subjects
why they would resign from taking genetic testing, even
in the event of a real threat, was the high price of such
testing (40%). Every fifth woman did not know where she
could take it. Every tenth person was afraid of the result
(Fig. 5).

Discussion

A method of determining an increased risk of develop-
ing particular diseases, genetic testing is still not wide-
spread in Poland, although as many as 66% of the respon-
dents declared they knew that method of determining the
risk. At the same time, only 54% of the study subjects em-
phasised that they knew that cancer might have a genetic
basis. It is a worryingly low percentage. The lack of such
awareness can lead to risky health behaviour consisting
of ignoring cancer history in the closest family, and in turn
can result in negligence of Il level prophylactic actions,
which significantly contributes to lowering the chances of
recovery in the event of a disease.

A study by Brozek et al. can be used as an example of
a study on the impact of hereditary factors, in which the
authors unambiguously state that a basic criterion in qual-
ifying for genetic testing towards gene mutations raising
the risk of developing breast and ovarian cancer should be
the development of cancer in one’s family [7].

In this study, speaking of their motivation to take such
testing, 35% of the study subjects declared they would
take it because they had cancer cases in their families,
while 48% of the respondents declared their willingness
to take such testing although they were not part of the
increased risk group. Based on that result, one can say that
the respondents who declared their willingness to take the
testing despite not being part of the increased group are
not fully aware of considerations regarding the use of ge-
netic testing to determine the risk of developing cancer.

A study by Jakubowska et al. can be another example of
this line of research. In said study the authors concluded
that in Poland’s population there is a strong relation be-
tween BRCAI gene mutations and a high relative risk of
developing breast cancer [8]. Our own research showed
that 31% of the women indicated their concern for the
health of their relatives, e.g. children, as the motivation to
take genetic testing.

The price is an important matter in the discussion on
the application of genetic testing. Our own research shows
that as many as 40% of the respondents see the high price
as an obstacle in undergoing such testing. 38% of all the
study subjects pointed to the proposed price of PLN 290
as an acceptable price they would be ready to pay for such
testing. This inspires a discussion on the risk level at which
such testing should be reimbursed by the payer and what
amount the patient is willing to spend on confirming or
ruling out the genetic load. A question arises whether such
a price is possible to determine at all, given the risk of de-
veloping cancer. In their study conducted on 237 ovarian
cancer patients, Lacour et al. also noticed that the cost of
genetic testing is one of the main factors in deciding about
resigning from taking it. Just as often, these fears are linked
with the risk of losing one’s health insurance policy at an
insurance company or an increased premium paid for such
a policy in if the test result is positive [9]. It is worth stress-
ing, however, that the benefits from taking genetic testing
are significant and difficult to overestimate. A person with
a negative result of genetic testing is informed that the
risk of them developing cancer is close to the cancer risk at
the entire population’s level. Also, a negative result of the
test has a favourable impact on the mood of both persons
taking it and their relatives. Although it causes universal
fear and anxiety among patients, a positive result of ge-
netic testing gives information about the gene mutation
carried and the necessity to conduct such testing among
relatives. Early identification of the gene mutation permits
also starting appropriate prophylaxis for healthy carriers of
the mutation and identification of the disease at its early
clinical course [10]. Gaj et al. suggest that all women in Po-
land should be allowed to take inexpensive tests, regard-
less of their disease histories [11]. The correctness of this
solution should be analysed for the cost of such a project,
including also the capacity of Poland’s health care infra-
structure.

It is also essential to develop a help and advice system
for women who have been diagnosed with the gene muta-
tions referred to above. Access to genetic counselling and
the possibility to use specialist genetic and psychological
consultations constitutes the basis for the development
of a direct-to-consumer strategy (DTC) [12]. Unfortunate-
ly, among female patients the identification of gene mu-
tations alone is wrongly identified with the disease itself
— they identify the existence of the mutations with the
disease. The importance of genetic counselling in that pop-
ulation group is emphasised by Gronwald [13]. Such edu-
cation could include the ability to minimise the impact of
modifiable risk factors, and could involve convincing wom-
en to test themselves for cancerous changes on a more
frequent and regular basis. As part of such educational ac-
tions, women should not only be informed about locations
of genetic clinics where they could take genetic tests, but
also about the way the test itself is done. Despite reports
about the possibility of genetic testing for BRCAI/BRCA2
gene mutations that have recently been published in the
media, nearly 26% of the respondents involved in this
study would resign from it if there were no information
regarding the course of the test itself. Meanwhile, a com-



Acceptance of, inclination for, and barriers in genetic testing for gene mutations that increase the risk of breast and ovarian cancers

among female residents of Warsaw

85

paratively high percentage (21%) declared that the imme-
diate reason for them resigning from the test is the lack of
knowledge about where oncological genetic clinics are lo-
cated across the country. Such a situation creates a threat
that is related to incomplete cancer risk assessment,
which is indeed reduced by the lack of mutation testing.

The importance of genetic counselling, particularly can-
cer risk assessment, and psychological/social support are
also emphasised by Christiant and Pagani [14].

Education associated with the increased cancer risk
should also include elements related to cancer therapies,
with a particular emphasis on when the disease is diag-
nosed. Demonstrating the relationship between early can-
cer detection and the efficacy of the related therapy and
chances for recovery can become an element that would
motivate women with a higher risk of developing cancers
regarding regular testing.

In conclusion: Women with a confirmed increased risk
of developing breast and/or ovarian cancer due to inter alia
the presence of BRCAI and BRCA2 gene mutations should
pay particular attention to 1°t and 2" level prophylaxis.

Designing an efficient model of conducting genetic test-
ing and developing genetic counselling should be done as
part of system-wide solutions that are addressed primarily
to women in whom breast and ovarian cancer aggrega-
tion has been demonstrated genealogically and clinically.
However, construction of said strategies should not ignore
women in whose families no cancers have been diagnosed
and who spontaneously declare their willingness to take
a genetic test.

Introduction of systematic social and educational ac-
tions regarding knowledge of factors that can contribute
to increasing the cancer risk but also early symptoms in-
dicating the arrival of the disease, as well as the necessity
to undergo prophylactic examinations, should constitute
an essential elementary determinant for success of popu-
lation health programmes. The actions in question should
particularly include subjects related to breast and ovarian
cancers.

It seems substantiated to create a system of support
for women among whom an increased risk of breast and
ovarian cancer is observed (due to inter alia the presence
of gene mutations). Professional psychological counselling
should focus primarily on building a positive and pragmat-
ic approach to genetic test results, creating appropriate
adaptive conditions for stressful situations that accom-
pany the diagnostic process and identifying patients who
require special support.

The authors declare no conflict of interest.
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