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Summary

Background: Roma (Gypsies) constitute one of the largest ethnic minorities in Slovakia. Some
reports have supported a higher prevalence of communicable diseases in Roma but data on
cancer prevalence in Roma is absent. The aim of this study was to compare differences in the
incidence and pathological characteristics of breast cancer between Roma and non-Roma in
Slovakia. Patients and Methods: Roma and non-Roma breast cancer patients were identified
using the Slovak HER2 Registry. The database from the last Census of Slovakia in 2011 was
matched by gender, date of birth, and residency with the HER2 Registry from 2011 to 2013.
Based on the match, Roma and non-Roma breast cancer patients were identified. Results:
Thirty-two and 5,775 women with breast cancer were identified as Roma and non-Roma, resp.
The age-standardized breast cancer incidence rate was 2.12 times higher for non-Roma than
for Roma patients (36 vs. 17 per 100,000 people). Roma patients were younger than non--Roma
patients (median 49 vs. 61 years; p = 0.00001). Roma patients had more hormone receptor
negative (34.4% vs. 18.1%; p = 0.03) and triple negative tumors (28.1% vs. 12.3%; p = 0.01)
than non-Roma, and these differences remained statistically significant in multivariate analysis.
Conclusion: For the first time, this study has revealed that the incidence and biological
characteristics of breast cancer are different between Roma and non-Roma. Our data suggests
that Roma patients are younger at diagnosis, have a lower age-standardized breast cancer
incidence rate, and have more aggressive tumors than non-Roma.
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Súhrn

Východiská: Rómovia tvoria jednu z najväčších etnických minorít na Slovensku. Existujú údaje o vyššej prevalencii prenosných ochorení u Romov,
zaťiaľčo údaje o nádorových ochoreniach v rómskej populácii známe nie sú. Cieľom tejto štúdie bolo porovnať rozdiely v incidencii a patologických
charakteristikách medzi rómskymi a nerómskymi pacientkami s nádorom prsníka na Slovensku. Materiál a metódy: Na základe údajov o pohlaví,
dátumu narodenia a bydliska sme spárovali databázu HER2 registra v rokoch 2011–2013 s posledným sčítaním ľudu Slovenskej republiky v roku
2011, a identifikovali sme rómske a nerómske pacientky s karcinómom prsníka. Výsledky: Identifikovali sme 32 rómskych a 5 775 nerómskych
pacientok s karcinómom prsníka. Vekovo-štandardizovaná incidencia karcinómu prsníka bola 2,12-krát vyššia u nerómiek v porovnaní s rómkami
(36 vs. 17 na 100 000 ľudí). Rómky boli v čase diagnózy mladšie v porovnaní s neRómkami (medián 49 vs. 61 rokov; p = 0,00001). Rómky mali
v porovnaní s nerómkami viac hormón-receptor negatívnych (34,4 vs. 18,1 %; p = 0,03) a triple-negatívnych nádorov (28,1 vs. 12,3 %; p = 0,01),
a tieto rozdiely zostali štatisticky signifikantné v multivariačnej analyze. Záver: Poprvykrát sme zistili rozdiely v incidencii a biologických
charakteristikách u rómskych žien s karcinómom prsníka v porovnaní s nerómskymi pacientkami. Na základe zistených údajov predpokladáme,
že rómske pacientky s karcinómom prsníka sú mladšie v čase diagnózy, majú nižšiu vekovo-štandardizovanú incidenciu a biologicky agresívnejšie
nádory v porovnaní s nerómkami.
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Introduction
Roma (Gypsies) constitute one of the
largest ethnic minorities in Slovakia. They
originally came from Northern India and
nowadays about 12 million Roma people
live worldwide [1]. Roma people have
been the subject of stigmatisation and
isolation from the majority population
throughout history [1]. It is estimated
that more than 400,000 Roma live in
Slovakia [2]. However, in the last official
Slovak Census in 2011 only 2.8% of the
Slovak population identified their Roma
ethnicity [3].
Roma people have poorer education
and poor education is closely associated with many social and health prob
lems [4]. It is believed that the health
of Roma people is poorer than the
health of the majority of the population,
however these inequalities have not
been sufficiently studied. One of the
problems in executing a study in the
Roma population is that data could be
misused and the Roma could be stig
matised. Thus, Roma ethnicity has not
been generally recorded and studied in
the clinical trials [1]. Evidence also exists
about poor communication between
Roma and healthcare workers and low
realisation of preventive care, including
vaccination and screening programmes
in Roma [1].
Most studies published on Roma
health are on communicable diseases,
however they are mostly community
studies with limited sample size [1,5,6].
The available evidence suggests a higher
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predisposition of Roma to outbreaks
of infectious diseases, especially those
that are associated with unsanitary
conditions and low rate of vaccination,
as well as possibly a higher risk of
contracting human immunodeficiency
virus [1,5–16].
Data suggest higher rates of non-communicable and chronic diseases in
Roma when compared with the majority
population. However, the generalisability
of most studies is limited due to the large
non-response rate, small sample sizes
and no adjustment for confounders [6].
Higher rates of diabetes mellitus and
obesity, high blood pressure, end-stage
renal disease and metabolic syndrome
have been reported in Roma when
compared to non-Roma [17–22]. Risky
health behaviour was observed in Roma
with a diet high in animal fat, low in
fruits and vegetables, a high prevalence
of smoking history and low physical
activity [23].
There have been disparities reported
in treatment outcomes and biology of
oncology diseases in different racial
and ethnic groups. For example, African
American women have a lower lifetime
incidence of breast cancer (BC) than
white women, however the risk of BC
mortality and incidence in ages less
than 45 years is higher [24,25]. African
American women are also more likely
diagnosed with BC at an advanced stage
and tumors are more likely to be poorly
differentiated and triple negative (TN)
when compared with tumors in white

women. These biological features were
also more commonly observed among
women from western, sub-Saharan
Africa who share common ancestry
with African American women [26].
Finally, it was also reported that African
Americans with BC were less likely to
receive optimal care compared with
Caucasian Americans and this might
contribute to poorer outcomes.
Oncology diseases have been practically unstudied in the Roma population
and only one study from the Czech
Republic reported on the incidence
of cervical cancer, which was 26.2 per
100,000 non-Roma, but only 2.4 per
100,000 Roma women [1].
It is therefore the aim of this study to
compare incidence and pathological
characteristics between Roma and non-Roma BC patients in Slovakia.

Patients and Methods

Patients
All BC patients registered in the HER2
Registry from 2011 through 2013 with
complete information about histology,
date of birth, gender and address were
included. All people who identified
themselves as having Roma nationality
or speaking the Roma language were
selected from the last Slovak Census in
2011 (SC2011) and identified as Roma
people. The Roma female patients for
our study were identified based on
matching, gender, date of birth and
address, of all patients registered in
the HER2 Registry from 2011 through
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2013 with Roma people identified in
the SC2011. Non-Roma patients were
identified as all patients except Roma
patients. Age at diagnosis, age-stan
dardised incidence (ASI), histological
and biological characteristics of Roma
patients were then compared with non-Roma patients.
The Ethics Committee of the National
Cancer Institute in Bratislava approved
the study.
HER2 Registry
HER2 Registry collects data from the files
in information systems of all pathology
departments and laboratories in Slo
vakia examining either core-cut or resection biopsies of patients with BC verified
by biopsy. This centralised Registry was
founded in January 2003. Data integrity
is based on the Formulary of the Registry
requiring entry of identical algorithmically
standardised data for every patient.
Carcinoma type, grade, stage, ex
pression of ER (estrogen receptor), PR
(progesterone receptor), Ki-67 antigen,
as well as HER2 protein verified by im
munohistochemistry, in cases with
HER2 protein expression at 2+ level
data on in situ hybridisation analysis
of HER2 gene status (by FISH or DDISH
analysis) are recorded in the Registry.
Slovak Census
The last official Slovak Census in 2011
(SC2011) included an extensive statis
tical inquiry in order to get data about
the size of the population, and the
population’s demographic, educational,
social and economic structure [3].
Statistical analysis
Patient characteristics were tabulated.
The patients’ characteristics were sum
marised using the mean, median and
range for continuous variables and
frequency (percentage) for categorical
variables. Normality of distribution was
tested by the Kolmogorov-Smirnoff test.
Patients’ age categories distribution and
biological characteristics differences
were tested by Fisher’s exact test in
univariate analysis. Logistic regression
model was used in multivariate analysis.
The age-standardised incidence rate
(ASIR) is defined as a summary measure
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Tab. 1. Age distribution of the analyzed populations.
Roma patients
absolute number (%)

Non-Roma patients
absolute number (%)

all patients

32 (100.00)

5,775 (100.00)

20–29 years

1 (3.13)

22 (0.35)

30–39 years

3 (9.37)

289 (4.54)

Age

40–49 years

13 (40.62)

881 (13.85)

50–59 years

11 (34.38)

1,612 (25.35)

60–69 years

0 (0.00)

1,886 (29.65)

70–79 years

3 (9.37)

1,210 (19.03)

≥ 80 years

1 (3.13)

460 (7.23)

51 (22–81)

61 (22–96)

49

61

mean (range) years
median
p = 0.00001

of the rate that a given population would
have if it had a standard age structure.
The ASIR is a weighted mean of the agespecific rates; the weights are given by
population distribution of a standard
population. Slovak Population in 2011
was used as a standard population.
The age-standardised incidence rate is
expressed per 100,000 people.
All p values presented are two-sided, and associations are considered
significant if the p ≤ 0.05. The IBM SPSS
Software was used for analysis.

Results
Based on data from the SC2011, 151,128
of 5,404,322 Slovak people identified
themselves as having Roma nationality
or as speaking the Roma language.
There have been 10,344 records
entered in the HER2 Registry from 2011
through 2013. By exclusion of more than
one record in one patient (1,301 patients), 406 male patients, other than
BC (691 patients) or those with un
available dia
g nosis (349 patients),
unavailable information about address
(1,202 patients) and/or date of birth
(2 patients), there were 6,393 patients
identified in HER2 Registry available for
matching with the Census database.
By using gender, date of birth and
address, we matched the HER2 Registry
database with the Census database and
we identified 33 Roma and 6,360 non-

-Roma female patients with BC. Further,
we excluded those patients who did not
have a complete pathology report and,
finally, 32 Roma and 5,775 non-Roma
women with BC were identified and used
for the comparison of age at diagnosis,
ASI (age-standardised incidence), and
histology and biological characteristics.
Age distributions of study populations
are presented in Tab. 1. The Roma BC
patients were statistically significantly
younger when compared with non-Roma BC women, with a median age of
49 years in Roma vs 61 years in non-Roma
(p = 0.00001).
The BC incidence rate was 17 and 36 per
100,000 people for Roma and non-Roma
women, resp. Non-Roma BC women had
2.12 times higher ASIR (age-standardized
incidence rate) than Roma.
The comparison of histology and bio
logical characteristics between Roma
and non-Roma BC patients is presented
in Tab. 2. Roma had statistically significantly more hormone receptor ne
gative (HR–) (34.4% vs. 18.1%; p = 0.03)
and TN (28.1% vs. 12.3%; p = 0.01) BC.
Statistically significant difference, with
more Roma than non-Roma having
higher rate of HR– BC (Tab. 3) and TNBC
(data not presented) was confirmed
in multivariate analysis with age and
HER2 status as co-factors. Roma women
had 2.5 times higher odds to have a HR–
BC, independently of their age and
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Tab. 2. Biological characteristics of the analyzed populations.
Roma patients
absolute number

Roma patients
(%)

Non-Roma patients
absolute number

Non-Roma
patients (%)

p

all

32

100.0

5,775

100.0

NA

histology
invasive ductal carcinoma
other

27
5

84.4
15.6

4,687
1,088

81.2
18.8

0.82

HR status
positive for either
negative for both

21
11

65.6
34.4

4,731
1,044

81.9
18.1

0.03

HER2 status
positive
negative

4
28

12.5
87.5

1,036
4,739

17.9
82.1

0.64

HR and HER2 status
triple negative cancer
non-triple negative cancer

9
23

28.1
71.9

709
5,066

12.3
87.7

0.01

Variable

NA – not applicable, HR – hormone receptor

Tab. 3. Multivariate analysis of variables associated with hormone receptor negativity.
Variable

OR

95% CI

p

HER2 status
positive vs. negative

2.70

2.32–3.15

< 0.01

age
< 50 years vs. ≥ 50 years

0.90

0.76–1.06

0.24

ethnic status
Roma vs. non-Roma

2.51

1.19–5.29

0.02

OR – odds ratio

HER2 status (95% CI for odds 1.19–5.26;
p = 0.02).

Discussion
Roma people are one of the largest
ethnic minorities living in Slovakia,
but their health needs have been
poorly studied. The factors that might
explain ethnic health disparities were
categorised into racial-genetic, health-behaviour, socio-economic, psychosocial stress and structural-constructivist
models [27].
Studies searching for possible differ
ences in cancer incidence, prevalence
and mortality, and treatment outcomes
in different ethnic groups have already
been published [24–26,28–37]. There
was, however, only few reports published
on cancer in Roma [1,38].
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The aim of our study was to compare
the age at diagnosis, ASI (age-standardised incidence), and histological
and biological characteristics between
Roma and non-Roma BC women. For
identifying the Roma women with BC, we
used data from the Slovak HER2 Registry
and the last SC2011.
The HER2 Registry collects pathology
reports from the patients with breast
tumors, and gastric and gastro-oeso
phageal cancer in Slovakia. There were
10,344 records entered in the HER2
Registry from 2011 through 2013.
In 1,152 patients, more than one record was merged into one single record
and thus 9,043 patients were identified.
More than one record in one patient
was caused by more than one exam
ination of the histological sample

(e. g. second-look review). Further, we
excluded the patients with other than
BC or unavailable histology, and male
patients, and we identified 7,597 female
BC patients.
In the last report from the Slovak
National Oncology Registry (NOR),
where all new oncology cases in Slovakia
are registered, there were 2,793 new
females with BC registered in 2009 [39].
The absolute number of cases as well as
ASI gradually increases each year. The
absolute number of cases and ASI was
2,793 and 62.4 per 100,000 people, resp.
in 2009. Based on data from NOR, we
might expect approximately 9,000 new
cases of BC in women in a 3-year period of
time (from 2011 through 2013). We were
able to identify 7,597 women with BC,
which is 84.4% out of 9,000 estimated
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new BC patients and thus we assume
that not all BC patients have been
registered in HER2 Registry.
The SC2011 identified 5,404,322 people
living in Slovakia and it is estimated
that 99.36% of the whole population
participated in the Census. There were
151,128 people who were recorded
to have Roma nationality or to use
the Roma language, and these people
(2.8% of the whole Slovak population)
were identified as Roma [3]. Based on
information from the Atlas of Roma
Communities in Slovakia, the estimated
number of Roma living in Slovakia is
about 402,840 (7.46%) [2]. The Atlas
of Roma Communities identifies the
Roma people living in Slovakia, in the
segregated settlements, settlements on
the edge of a town/village, settlements
inside a town/village and Roma living
dispersed in the majority population,
and it lists more accurate information
about the number of Roma people living
in Slovakia.
Matching of the HER2 Registry data
base with the database from SC2011 was
based on use of gender, date of birth
and address information and thus we
had to exclude 1,204 patients with
unknown addresses and dates of birth.
For matching the HER2 Registry and
Census we used 6,393 patients in the
HER2 Registry and 151,128 Roma people
in the Census. We were able to identify
33 Roma and 6,360 non-Roma women
with BC. Because the purpose of our
study was to compare age at diag
nosis, ASI, histological and biological
characteristics between Roma and
non-Roma women with BC, we further
excluded 1 Roma and 531 non-Roma as
their records were not complete. Finally,
32 Roma and 5,775 non-Roma women
with BC were identified for our analysis.
The median age of Roma women
with BC was statistically significantly
lower when compared to non-Roma.
According to the last data from SC2011,
the mean age of Slovak men and women
in 2014 was 38.24 and 41.43 years of age,
resp., and the estimated life expectancy
of Slovak men and women in 2014 was
73.19 and 80.00 years of age, resp. [3].
The mean age of Roma people registered
in SC2011 was 23.52; that is more than
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15 years lower than the mean age of
the whole Slovak population. It is also
estimated that the life expectancy of
Roma people is more than 10 years lower
than for non-Roma people [1,3,40]. In
our study, the age of Roma women with
BC was statistically significantly lower
and ASIR was 2.12 times lower than
non-Roma.
There could be several explanations
for the younger age of Roma women
at diagnosis of BC. Firstly, as mentioned
previously, we most probably could
not identify all Roma BC patients in the
HER2 Registry. This discrepancy could
lead to unbalanced comparisons with
statistical error caused by the relatively
small sample number of Roma patients.
The percentage of Roma patients was
only 0.55% of all BC population identified
in the HER2 Registry (32 out of 5,807)
and thus it is most probable that some
Roma patients were analysed in the
group of non-Roma patients. Secondly,
the median age when BC is diagnosed in
the general population is after 60 years
of age. Therefore, we could expect
that we will be less likely to diagnose
older Roma women with BC, as Roma
women tend to die younger. Thirdly, in
the HER2 Registry, we identified 84% of
the estimated new BC cases in women in
a 3-year time period (7,597 out of 9,000).
Thus, we might hypothesise that there
might be an underreporting of Roma BC
patients in the HER2 Registry, e. g. from
some pathology departments that cover
the areas where most Roma people live.
Fourthly, there might be underdiagnosis
of BC in older Roma women because of
cultural, psychosocial or socio-economic
reasons in comparison with younger
Roma and thus we could not identify
these Roma BC patients. Finally, there is
also a possibility that older Roma women
are less likely to admit their Roma
nationality and so we could not identify
older Roma women in SC2011 and thus
in the HER2 Registry.
In our study, the age of Roma women
with BC was statistically significantly
lower and the ASIR was 2.12 times lower
than non-Roma. The age-standardized incidence was 36 and 17 per
100,000 non-Roma and Roma, resp.
Based on the last report of the NOR in

2009, ASI of BC in women was 62 per
100,000 people. As we were able to
identify 64% of new BC women from
the HER2 Registry, expected ASI would
be 39.7 per 100,000 people, which
is 64% out of 62 per 100,000 people.
Expected ASI is thus comparable to our
observation (36 women per 100,000
people). The observation of differences
in ASIR between Roma and non-Roma BC
women is different from the observation
of higher incidence of BC incidence
in younger (< 45 years of age) African
American women when compared to
Caucasian American women [24–26]. It is
probable that Roma women participate
less than non-Roma in the screening
programs and that lower participation
could lead to a lower incidence rate
of BC in Roma. In the United States’
national surveys, approximately 70%
of women age 40 years and older
reported that they had a mammogram
in the past 2 years. The rates varied by
race/ethnicity and they were markedly
lower among women with lower levels
of education, without health insurance,
and in recent immigrants [41,42].
It would be helpful to have information
about TNM stage [43,44] as we could
expect that a lower attendance of the
screening programmes would lead to
a higher detection of disease in the
more advanced stage. In our study, we
did not analyse the differences in TNM
stage as information about TNM stage
was missing in almost 70% of nonRoma and most of the Roma patients
(96%). The reason for insufficient TNM
data was the fact that TNM stage has
not been systematically collected in
the HER2 Registry because in many
cases the pathologists do not have
such information. There are certain risk
factors that could be attributable to
a higher incidence of BC in Roma, such
as high BMI, early start of menarche and
smoking history, but on the other hand
there are some protective factors for
BC, e.g. early age of the first pregnancy
and low use of hormonal therapy that
we would expect in Roma population
[5]. The reports on breast-feeding
patterns in Roma are contradictory [5].
We also cannot exclude statistical
bias that might be caused by the low
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number of Roma identified for our
analysis.
We observed a statistically significant
difference between Roma and non-Roma
BC patients in biological characteristics
when Roma patients had more HR– and
TNBC. The difference in HR status and TN
retained its statistical significance when
adjusted for age in multivariate analysis
and, as well, Roma patients with HR–
and TNBC were statistically significantly
younger. A similar observation was
published about African American
women whose BC were more prob
ably poorly differentiated and TN when
compared with BC in white women
[24–26]. It is estimated that 1 : 40 people
of Ashkenazi Jewish ancestry carry one
of three common founder mutations in
BRCA1 or BRCA2 and this results in the
hereditary breast and ovarian cancer
(HBOC) syndrome [45]. Interestingly,
there has been a report published about
detection of 185delAG BRCA1 deletion in
two Spanish Roma women that occurs
with a high frequency in Ashkenazi
Jews and this was the first report of
such a mutation in a non-Jewish ethnic
population. Such biological findings
need to be further studied [38]. There is
an 80% overlap between ‘TN’ phenotype
and intrinsic ‘basal-like’ genotype [46].
Our observation of higher TNBC in Roma
women could reflect higher incidence of
BRCA mutations, which are associated
with a basal-like genotype [46]. A high
coefficient of inbreeding in Roma was
reported in the literature [1]. Many
Roma still live in isolation from the
majority population and that leads
to reproductive isolation as well.
Reproductive isolation could be a cause
of a higher prevalence of certain genetic
mutations and biological differences
in BC in the Roma population and this
would be worth further study.
In conclusion, we for the first time
revealed differences in incidence and
bio
l ogical characteristics of Roma
women with BC compared to non-Roma
patients. Our data suggests that Roma
patients are younger at diagnosis, have
lower age-standardized BC incidence
rate and more aggressive tumors
compared to non-Roma. Further epi
demiological and translational research
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trials are needed to identify the factors
responsible for our observations.
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