Staudigl et al. BMC Cancer (2016) 16:436
DOI 10.1186/s12885-016-2472-1

RESEARCH ARTICLE

Open Access

Changes of Socio-demographic data of
clients seeking genetic counseling for
hereditary breast and ovarian cancer due
to the “Angelina Jolie Effect”
Christine Staudigl1,2, Georg Pfeiler1, Katharina Hrauda1, Romana Renz1, Andreas Berger1, Renate Lichtenschopf1,
Christian F. Singer1 and Muy-Kheng M. Tea1*

Abstract
Background: The purpose of this study was to evaluate socio-demographic characteristics of clients claiming
genetic counseling for hereditary breast and ovarian cancer (HBOC) in Austria. Furthermore, changes of these
parameters before and after Angelina Jolie’s (AJ) disclosure of carrying a BRCA mutation were evaluated.
Methods: In this prospective, nonrandomized study 268 consecutive clients seeking genetic counseling for HBOC
at the Medical University of Vienna, Department of Obstetrics and Gynecology, Vienna, Austria between June 2012
and June 2014 were included. Socio-demographic data and source of information about HBOC and genetic
counseling were evaluated. First, socio-demographic parameters were compared to the general Austrian
population. Second, changes in these parameters after AJ’s public disclosure of carrying a BRCA mutation were
analyzed.
Results: Subjects were more frequent female, younger and higher educated in comparison to Austria’s general
population (p < 0.001). Furthermore, level of education in participants was higher before than after AJ’s disclosure
(p = 0.046). Most clients were informed about genetic counseling by physicians. As expected, after AJ’s public
announcement patients were more frequent advised to genetic counseling by social media (p = 0.043) and family
or friends (p = 0.010) than before.
Conclusions: In this present study we could demonstrate that particularly younger and female participants with
high educational level attended significantly more often genetic counseling for HBOC. Increased presence of HBOC
in media since AJ’s disclosure of carrying a BRCA mutation had lead that information and awareness about HBOC
was obtained by a wider audience from different social background.
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Background
In Europe, breast cancer is the most frequently diagnosed
cancer in women with 464 000 new cases diagnosed in
2012 [1]. Generally, lifetime-risk of developing breast
cancer (BC) is about 12-13 % [2]. BC is mainly a sporadic
disease and only 7-15 % of all BC cases are thought to be
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inherited [3, 4]. About 40-60 % of hereditary breast and
ovarian cancers (HBOC) are due to the presence of
germline mutations in the breast cancer susceptibility
genes type 1 and 2 (BRCA1 and BRCA2) [5]. BRCA
mutations are associated with early onset disease and
distinct elevated risk of developing BC and ovarian cancer
(OC) [6]. The cumulative lifetime risk of BRCA1 mutation
carriers is up to 85 % for BC and 20-40 % for OC, whereas
BRCA2 mutations carriers have somewhat lesser risk for
BC (45-84 %) and a risk up to 31 % for OC [7–11].
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Genetic counseling and testing for BRCA1 and BRCA2
mutations is recommended for members of families with
familial clustering of BC and/or OC. In Austria, clients
have to fulfill specific criteria of medical and / or familial
history to enable insurance covered genetic testing. Therefore, individual guidelines exist [12, 13]. Identification of
subjects at risk for HBOC is necessary in order to offer
distinct strategies to deal with this elevated risk. First,
intensified surveillance to allow earlier cancer detection
can be offered. Furthermore, risk reducing procedures like
bilateral mastectomy and / or salpingo-oophorectomy are
obtainable [14, 15].
In the past, celebrities who reported in public media
about their personal medical history had an impact on
utilization of health service and screening programs
[16, 17]. For example Kylie Minogue who reported in
public media about her breast cancer led to an increase in
bookings of mammographies [18, 19]. On May 14th 2013,
Angelina Jolie (AJ) announced in The New York Time that
she is carrying a BRCA1 mutation and therefore she
underwent a prophylactic bilateral mastectomy. The following enormous media attention caused an increased
interest and awareness on the topic of HBOC which is
called the "Angelina Jolie effect" [20]. This effect led to an
increase of referrals for genetic counseling and testing
[21–24]. Indeed already in 1998, Mogilner et al. and more
recently in 2010, Mac New et al. demonstrated, that the
awareness of BRCA1 and BRCA2 and genetic testing has
not reached the population uniformly [22, 25]. Especially
less well educated people and ethnical subgroups like
African Americans were shown to be less informed about
HBOC and genetic counseling [22, 26]. Awareness of
HBOC and the possibility of genetic counseling and
testing can help subgroups which are less well informed
to gain awareness about the issue of HBOC.
The aim of this study was to evaluate which population subgroups in Austria are aware about HBOC and
therefore attend genetic counseling. Thus, we analyzed
socio-demographic data of people who claimed genetic
counseling and compared these parameters to the general
Austrian population. Furthermore, we investigated if
socio-demographic characteristics had changed after AJ's
public announcement of carrying a BRCA mutation
followed by bilateral prophylactic mastectomy on May
14th 2013.

Methods
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general population. Data about Austria’s population was
provided by Statistics Austria [27–33]. Furthermore,
we assessed whether socio-demographic characteristics
changed after AJ’s announcement of carrying a BRCA
mutation due to the “Angelina Jolie Effect”.
The study was performed in accordance with the
regulations of the declaration of Helsinki and was approved by the institutional review board of the Ethics
Committee of the Medical University of Vienna (IRB
approval number: 1292/2012).
Only participants providing specific written informed
consent to participate in the study after physician elucidation were included in this study and invited to
complete the socio-demographic questionnaire. Afterwards subjects received standardized genetic counseling. Risk assessment for potential BRCA mutation was
evaluated using family history and if possible a three
to four-generation pedigree.
Questionnaire

We designed the questionnaire about the sociodemographic data as follows: information about age at
time of study enrollment, gender (male vs. female), nationality (free-text), first language (free-text) and religious
confession (subdivided into Roman-Catholic, Evangelic,
creedless and other confessions) was asked. Furthermore,
data about marital status (dichotomized in married/
cohabitating or single including divorced and widowed),
number of people living in the household (free-text) and
number of children (free-text) was asked. Moreover,
information about educational attainment was obtained.
Concerning this question the questionnaire was subdivided in two categories: basic-educated including
compulsory school, finished apprenticeship-training,
finished intermediate technical or vocational school,
secondary school, post-secondary college or college and
high-educated defined as holding an university degree.
Besides employment status (dichotomized in employed or
unemployed) net monthly income (subdivided in ≤1000
Euro (€), 1001-2000€ and ≥2001€) was asked.
Additionally, we assessed the source how participants
learned about HBOC and genetic counseling (subdivided
in referral from a physician like a gynecologist, radiologist, general practitioner or another healthcare specialist or public media like television, internet, radio and
social environment like family and friends). In this
category multiple answers were possible.

Participants

In the present single-center study, a total of 268 consecutive women and men who visited the consulting
center for HBOC at the Medical University of Vienna,
Department of Obstetrics and Gynecology, Vienna, Austria,
between June 2012 and June 2014 were included. Sociodemographic data of clients were compared to Austria’s

Statistical analysis

The analysis was carried out by using descriptive statistics. Variables are described by mean (standard deviation,
SD) when normally distributed. Pearson’s Chi-Square test
with Bonferroni correction or students T- test according
to the scale of variable (categorical or continuous) was
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used to assess differences between the expected- and the
observed frequencies of collected parameters. Results are
based on two-sided tests and p-values of <0.05 were
considered statistically significant. Statistical analysis was
performed using IBM SPSS (Statistical Package for Social
Sciences) for Windows, Version 23.

Results
A total of 268 clients were included in the study and
completed the socio-demographic questionnaire during
2012–2014. Out of all participants 158 (59.0 %) were
included before AJ’s disclosure of carrying a BRCA
mutation in May 2013 and 110 (41.0 %) afterwards. For
the following statistical analysis all missing data were
excluded.
Subject’s mean age at the time of enrollment was
39.8 years (SD 12.6). As expected, the majority of participants were females 264 (98.5 %), whereas only four
clients (1.5 %) were males. Three male subjects participated before AJ’s disclosure and one afterwards.
As expected, the majority of 233 (87.9 %) participants
were Austrian citizens, whereas 12 (4.5 %) were citizens
of Germany and each 3 (1.1 %) were Serbians or Turkish.
Each two (0.8 %) participants were from Croatia, Poland,
Romania or Hungary, respectively. Only six (2.3 %) participants were from not specified countries.
The most common first-language of study-participants
was German (n = 233, 86.9 %). Other represented
languages varied strongly with five (1.9 %) participants
indicated Serbian and each four (1.5 %) participants
quoted Croatian, Hungarian, Polish or Turkish as their
mother language. Other 14 (5.2 %) spoke other previously not mentioned native languages.
Regarding the religious confession 145 (54.1 %) were
Roman Catholic, 23 (8.6 %) were Protestants, 75 (28.0 %)
were creedless and 22 (8.3 %) belonged to other religious
communities.
Regarding the marital status, the majority 179 (66.8 %)
of participants was married or in a partnership whereas
one third 89 (33.2 %) was single, divorced or widowed.
The mean number of people in this study living in the
household was 2.66 (SD 1.4, minimum (min.) 1, maximum (max.) 10). Mean number of biological children
was 1.04 (1.1 SD, min. 0 max. 4), respectively. In detail
112 (43.4 %) clients were childless whereas 119 (46.1 %)
stated to have one or two children and only 27 (10.4 %)
had three or more children at time of study survey.
Within our study-population 195 (73.6 %) were basiceducated whereas 70 (26.4 %) were high-educated with a
university degree. Differences of educational-level in
dependence of citizenship are presented in Fig. 1.
Overall, 237 (90.8 %) subjects were currently employed,
whereas 24 (9.2 %) were unemployed at the time of
study survey. In detail 86 (33.9 %) participants earned
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less than 1000 € per month in their job. The majority
of 117 (46.1 %) had an average monthly income from
1001 – 2000 € and 51 (20.1 %) participants earned
more than 2000€ per month.
Differences of study participants compared to the
general Austrian population are demonstrated in Table 1.
Analysis of socio-demographic data before and after AJ’s
disclosure of carrying a BRCA mutation showed that
portion of high-educated clients significantly decreased
after her disclosure (p = 0.046, Pearson’s Chi-Square test).
No difference in subjects’ mean age between studygroups who participated before AJ’s disclosure (mean
age 39.34 years, SD12.7) and afterwards (mean age
40.84 years, SD 12.8) was found (p = 0.291, Pearson’s ChiSquare test). Details about changes in socio-demographic
characteristics before and after AJ’s public announcement
are given in Table 2.
Regarding the question of source of information about
HBOC multiple answers were possible. Altogether 221
(82.8 %) participants were referred to genetic counseling
by their physicians, 142 (64.3 %) by gynecologists, 27
(12.2 %) by radiologists, 15 (6.8 %) heard about genetic
counseling from their primary health care provider and
37 (16.7 %) got a referral from another healthcare
specialist. Furthermore, 34 (12.7 %) subjects mentioned
social media of which 11 (32.4 %) were television, 3
(8.8 %) radio and 20 (58.8 %) internet, whereas 81
(30.3 %) obtained family members and friends as source
of information. Moreover 35 (13.3 %) participants stated
personal initiative as source of information for genetic
counseling. Data about differences how participants get
to know about genetic counseling and differences before
and after AJ’s public announcement of carrying a BRCA
mutation via social media are given in Fig. 2.

Discussion
Genetic counseling and testing for HBOC is recommended for people with familial clustering of BC and
/ or OC. In the present study we investigated which
population groups are already informed about HBOC
and attended genetic counseling at our institute. We
were able to demonstrate that compared to the general
Austrian population significantly more often female,
younger and higher educated as well as creedless clients
attend genetic counseling.
Since AJ published in social media that she is carrying
a BRCA mutation and therefore had a bilateral prophylactic mastectomy, interest on genetic counseling and
HBOC increased enormously at our institution. This
finding is consistent with already published data showing
that AJ’s disclosure led to an increased global interest
and awareness on HBOC, BRCA gene mutations and
genetic counseling for HBOC the so-called “Angelina
Jolie Effect” [20, 21, 23]. Similar “Celebrity” effects have
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Fig. 1 Educational-level in dependence of citizenship (n = 268)

Table 1 Socio-demographic data of study population compared to general Austrian population
Parameter

Study population (n = 268)

General Austrian population [27–33]

p-Value+

Age mean in years (SD)

39.8 (SD 12.6)

49.46 (NA)

< 0.001

Female

264 (98.4 %)

4 367 382 (51.1 %)

Male

4 (1.6 %)

4 176 550 (48.9 %)

< 0.001

Gender n (%)

0.655

Citizenship n (%)
Austria

233 (87.9 %)

7 440 084 (87.0 %)

Other than Austrian

32 (12.1 %)

1 103 848 (13.0 %)

German

233 (86.9 %)

3940.1 (84.1 %)

Other than German

35 (13.1 %)

745.2 (15.9 %)

0.204

First Language n (%)

< 0.001

Religious confession n (%)
Roman-Catholic

145 (54.1 %)

5 917 274 (73.6 %)

Evangelic

23 (8.6 %)

376 150 (4.7 %)

Other confessions

22 (8.2 %)

615 577 (7.7 %)

Creedless

75 (28.0 %)

1 123 925 (14.0 %)

1.02 (SD)

1.46 (NA)

Number of Children mean (SD)

< 0.001
< 0.001

Educational level n (%)
Basic-educated

195 (73.6 %)

4 103 107 (87.5 %)

High-educated

70 (26.4 %)

584 448 (12.5 %)

Unemployed

12 (4.8)

NA

Employed

237 (95.2)

NA

Employment status n (%)

Net monthly income n (%)
0 – 1000€

86 (33.9)

NA

1001 – 2000€

117 (46.0)

NA

2001 – > 3000€

51 (20.1)

NA

n number, NA not applicable, SD standard deviation
+
Pearson’s Chi-Square test, p is considered significant when < 0.05
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Table 2 Socio-demographic data before and after Angelina Jolie’s (AJ) public announcement of carrying a BRCA mutation via social
media
Parameter

Before AJ’s disclosure n = 158

After AJ’s disclosure n = 110

p-Value+

Age mean (SD)

39.34 (12.7)

40.84 (12.8)

0.291
0.299

Citizenship n (%)
Austria

139 (89.7 %)

94 (85.5 %)

Other than Austria

16 (10.3 %)

16 (14.5 %)

German

137 (86.7 %)

96 (87.0 %)

Other than German

21 (13.3 %)

14 (12.7 %)

0.893

First Language n (%)

0.296

Religious confession n (%)
Roman-Catholic

84 (53.2 %)

61 (57.0 %)

Evangelic

15 (9.5 %)

8 (7.5 %)

Creedless

46 (29.1 %)

29 (27.1 %)

Other confessions

13 (8.2 %)

9 (8.4 %)

Married or Cohabitating

110 (69.6 %)

69 (62.7 %)

Single/Divorced/Widowed

48 (30.4 %)

41 (37.3 %)

1.0 (1.1)

1.1 (1.1)

Basic-educated

107 (69.0 %)

88 (80.0 %)

High-educated

48 (31.0 %)

22 (20.0 %)

0.239

Marital Status n (%)

Number of Children mean (SD)

0.046

Educational level n (%)

0.169

Employment status n (%)
Unemployed

11 (7.1 %)

1 (12.1 %)

Employed

143 (92.9 %)

94 (87.9 %)

0 – 1000€

49 (32.0 %)

37 (36.6 %)

1001 – 2000€

73 (47.7 %)

44 (43.6 %)

2001 – >3000€

31 (20.3 %)

20 (19.8 %)

0.735

Net monthly income n (%)

+

0.540

Pearson’s Chi-Square test, n = number, SD = standard deviation

already been described after other famous personalities
reported in public media about their personal medical
history. In 2005 Kylie Minogue reported about her
breast cancer disease which led to an increase of
mammography referrals in Australia [18]. Furthermore,
after Jade Goody reported about her cervical cancer
diagnosis, cervical cancer screening attendance increased
significantly [16].
Already in 2001, Lodder et al. reported, that men were
less likely to opt for genetic counseling for HBOC
compared to women [34]. Although this study is more
than 10 years old, this result is still congruent with our
findings. In total, only four men sought genetic counseling in our department within the two years of study
period. Furthermore, in our study the rate of male
participants did not increased after public reporting
about AJ’s BRCA mutation. Consequently, reporting in
social media had hardly any effect on the number of
genetic consultations of men in our study population.

Because of the small sample size in our study general
conclusions cannot be made. Lifetime risk for male
mutation carriers is up to 6 % for breast cancer (BRCA
2) and only slightly increased for other types of cancer.
However, due to autosomal dominant inheritance of
BRCA genes, every descendant has a 50 % risk of inheriting a BRCA mutation [35, 36]. Therefore in high-risk
families, genetic counseling and testing is recommended
also for men. These facts show the importance that also
men from families with clustering of BC and / or OC
obtain information by a well-informed physician as well
as become objectives of information- events in order to
call attention and opt for genetic testing.
In 2004 and 2005 two studies showed that awareness
about HBOC and genetic testing are differing by race
[37, 38]. In contrast to this finding, in our study population no differences in distribution of nationalities
compared to the general Austrian population could be
shown (p = 0.655, Pearson’s Chi Square Test).
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Fig. 2 Source of Information about genetic counseling for hereditary breast and ovarian cancer of all patients (a), differences before and after the
announcement of Angelina Jolie carrying a BRCA mutation (b)

A significant difference of religious confession compared
to the general Austrian population (p = 0.001, Pearson’s
Chi-Square test) was shown in our study. Possibly, there is
an association between the participants’ belonging to a
religious community or being creedless influencing the
subjects’ perception and attitude about genetic testing
[39]. Due to the lack of ethnical and social background of
the study population, the change in statements about
community of religion after increased reports about
HBOC in social media remains questionable for further
surveys.
Mogilner et al. and MacNew et al. reported that higher
educated people and people with higher income have
greater knowledge about breast cancer genes and genetic
testing compared to lower educated people or people
with lower income [25, 40]. Additionally, health literacy
and health numeracy may be essential in understanding
the opportunity of genetic counseling and cancer prevention programs [41]. The high educational background of our study participants compared to general
population suggests the assumption that education may
provide people with the knowledge, skills and confidence

to look for specific information and as a consequence
attend genetic counseling. Moreover, due to the “Angelina
Jolie Effect” more clients with lower educational level
were interested in genetic counseling through social
media and personal environment (family and friends)
than before. The increasing number of lower educated
participants after AJ’s disclosure may show the impact of
celebrities like AJ and social media on the awareness
about the issue of HBOC in the general population and
less well educated people. A comparable effect was already
seen in 1987 after Nancy Reagan’s mastectomy, thereafter
it was a temporary effect that women were less likely to
opt for breast conserving surgery than before. The influence of her disclosure on health-care decisions was the
strongest among women with lower educational status
and income [42]. It seems that celebrities reporting about
health topics in social media reach a large audience.
Recent studies showed that after AJ's disclosure the
general knowledge and understanding of HBOC did not
increase but the number of people asking for genetic
counseling who are not characterized as at elevated risk
and therefore do not need genetic counseling and risk-
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reducing procedures increased [23]. Generally, it is relevant to know which social subgroups are at an increased
risk for developing BC and/or OC attend genetic counseling and for which social subgroups more intensive
interventions are necessary to enable sufficient awareness
and information about the issue of HBOC and genetic
counseling.
Regarding the source of information about HBOC,
two studies showed that participants of their surveys
obtained information mainly from television and radio
[25, 40]. More recently, Juthe et al. showed that AJ’s
announcement strongly increased the search of information in online resources like twitter and the homepage of
the National Cancer Institute [24]. In agreement with
these findings our results showed that social media like
internet and television were mentioned significantly more
often after AJ’s announcement than before (p = 0.043,
Pearson’s Chi-Square test). Furthermore, social environment especially family members were more often involved
in information processing. In this context families are
often talking to each other about the topic of HBOC but
also may be hesitant to due to possible implications to
other family members. AJ encouraging family involvement
is another positive message we are seeing in the media
and we know from recent research that family openness
about this topic is critical to family functioning as well as
prevention [43, 44].
Although in our study the rate of information from
social media increased after AJ’s disclosure the main
source of information are still physicians. Data about U.S.
adults from 2002–2008 provided by the Health Information National Trends Survey show that respondents
use the Internet first for specific cancer information.
Additionally this tendency increased during study period.
Interestingly, over the same period of time trust in health
information provided from the internet decreased while
trust in information from physicians increased [45].
Although this study has substantial strengths, like
analyzing prospective socio-demographic data of patients
attending genetic counseling for HBOC, it also has limitations. The study was performed as a single center study at
the University Hospital in Vienna, Austria, so mainly
inhabitants living in and around Vienna are represented in
this analysis. In addition to that, due to the fact that the
genetic counseling center is part of the Department for
Gynecology and Obstetrics men seeking for genetic counseling might be underrepresented in our study population.
Furthermore, the appointments for genetic counseling in
our department are scheduled about 6 weeks in advance,
so effects on data after AJ’s disclosure might be greater
than demonstrated because appointments were already
scheduled. Unfortunately, a comparison of data on employment status and income of Austria’s general population
and the study population was not possible. Furthermore,
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we were not able to provide the information in terms of
personal and familial history specifically for this study since
it was not the goal of the study to distinguish between low
and high risk individuals. It was not part of the ethical
consent to use this data.

Conclusion
In conclusion in this present study we could demonstrate
that younger and particularly female participants with
higher educational level attended significantly more often
genetic counseling for HBOC. The presence of HBOC in
media in general and in Austria since AJ’s disclosure of
carrying a BRCA mutation and her bilateral prophylactic
mastectomy led that more awareness about HBOC was
obtained by a wider audience (The Angelina Jolie Effect).
In addition to the conventional information through
physicians, we conclude that also information in media
like internet and television is becoming more important to
provide information to as many people as possible from
different social background.
Abbreviations
AJ, Angelina Jolie; BC, breast cancer; BRCA 1, BRCA 2, germline mutations in
the breast cancer susceptibility genes type 1 and 2; HBOC, hereditary breast
and ovarian cancer; n, number; NA, not applicable; OC, ovarian cancer;
SD, standard deviation; U.S., United States of America
Acknowledgement
This study was funded by a Research grant from Teva – Ratiopharm
Pharmaceutical Industries Ltd. The content is solely the responsibility of the
authors.
Special thanks to Dr. Christoph Grimm for assisting in the statistical analysis.
Funding
MK Tea received a research fund from Teva – Ratiopharm Pharmaceutical
Industries Ltd.
Availability of data and materials
The datasets supporting the conclusions of this article are included within
the article.
Authors’ contributions
CS drafted the manuscript. Analyzed and interpreted the data as well as wrote
the manuscript. Revised it critically. GP made substantial contribution of data
acquisition, gave intellectual input KH, RR, RL, CFS helped with conception and
design of the study, data acquisition. AB contribution of data acquisition. MKT
conception and design of the study. Helped with drafting the manuscript,
analysis and interpretation of the data and revised it critically.
All authors read and approved the final manuscript.
Competing interest
The authors declare that they have no competing interests.
Consent for publication
Not applicable.
Ethics approval and consent to participate
All procedures performed in studies involving human participants were in
accordance with the ethical standards of the institutional and/or national
research committee and with the 1964 Helsinki declaration and its later
amendments or comparable ethical standards. The study was approved by
the institutional review board of the Ethics Committee of the Medical
University of Vienna (IRB approval number: 1292/2012).

Staudigl et al. BMC Cancer (2016) 16:436

A specific written informed consent to participate in the study was obtained
from every individual participant included in the study.
Author details
1
Department of Obstetrics and Gynecology, Division of Senology,
Comprehensive Cancer Center, Medical University of Vienna, Waehringer
Guertel 18-20, 1090 Vienna, Austria. 2Department of Obstetrics and
Gynecology, Hospital of the Sisters of Charity Linz, 4020 Linz, Austria.
Received: 28 October 2015 Accepted: 30 June 2016

References
1. Ferlay J, Steliarova-Foucher E, Lortet-Tieulent J, Rosso S, Coebergh JW,
Comber H, et al. Cancer incidence and mortality patterns in Europe:
estimates for 40 countries in 2012. Eur J Cancer. 2013;49(6):1374–403.
2. DeSantis C, Siegel R, Bandi P, Jemal A. Breast cancer statistics, 2011.
CA Cancer J Clin. 2011;61(6):409–18.
3. Sardanelli F, Santoro F, Podo F. Screening high risk women with MRI alone?
Eur J Radiol. 2013;81 Suppl 1:S137–8.
4. Rosenthal TC, Puck SM. Screening for genetic risk of breast cancer. Am Fam
Physician. 1999;59(1):99–104. 6.
5. Chen S, Iversen ES, Friebel T, Finkelstein D, Weber BL, Eisen A, et al.
Characterization of BRCA1 and BRCA2 mutations in a large United States
sample. J Clin Oncol. 2006;24(6):863–71.
6. Ford D, Easton DF, Stratton M, Narod S, Goldgar D, Devilee P, et al. Genetic
heterogeneity and penetrance analysis of the BRCA1 and BRCA2 genes in
breast cancer families. The Breast Cancer Linkage Consortium. Am J Hum
Genet. 1998;62(3):676–89.
7. Chen S, Parmigiani G. Meta-analysis of BRCA1 and BRCA2 penetrance.
J Clin Oncol. 2007;25(11):1329–33.
8. Nelson HD, Huffman LH, Fu R, Harris EL. Genetic risk assessment and BRCA
mutation testing for breast and ovarian cancer susceptibility: systematic
evidence review for the U.S. Preventive Services Task Force. Ann Intern Med.
2005;143(5):362–79.
9. Antoniou A, Pharoah PD, Narod S, Risch HA, Eyfjord JE, Hopper JL, et al.
Average risks of breast and ovarian cancer associated with BRCA1 or BRCA2
mutations detected in case Series unselected for family history: a combined
analysis of 22 studies. Am J Hum Genet. 2003;72(5):1117–30.
10. Tea MK, Kroiss R, Muhr D, Fuerhauser-Rappaport C, Oefner P, Wagner TM, et
al. Central European BRCA2 mutation carriers: birth cohort status correlates
with onset of breast cancer. Maturitas. 2014;77(1):68–72.
11. Randall LM, Pothuri B. The genetic prediction of risk for gynecologic
cancers. Gynecol Oncol. 2016;141(1):10–6.
12. Singer CF, Tea MK, Pristauz G, Hubalek M, Rappaport C, Riedl C, et al. Guide
line for the prevention and early detection of breast and ovarian cancer in
high risk patients, particularly in women from HBOC (hereditary breast and
ovarian cancer) families. Wien Klin Wochenschr. 2012;124(9–10):334–9.
13. Marth C, Hubalek M, Petru E, Polterauer S, Reinthaller A, Schauer C, et al.
AGO Austria recommendations for genetic testing of patients with ovarian
cancer. Wien Klin Wochenschr. 2015;127(15–16):652–4.
14. Kurian AW, Sigal BM, Plevritis SK. Survival analysis of cancer risk reduction
strategies for BRCA1/2 mutation carriers. J Clin Oncol. 2010;28(2):222–31.
15. Domchek SM, Friebel TM, Singer CF, Evans DG, Lynch HT, Isaacs C, et al.
Association of risk-reducing surgery in BRCA1 or BRCA2 mutation carriers
with cancer risk and mortality. JAMA. 2010;304(9):967–75.
16. Casey GM, Morris B, Burnell M, Parberry A, Singh N, Rosenthal AN.
Celebrities and screening: a measurable impact on high-grade cervical
neoplasia diagnosis from the 'Jade Goody effect' in the UK. Br J Cancer.
2013;109(5):1192–7.
17. Metcalfe D, Price C, Powell J. Media coverage and public reaction to a
celebrity cancer diagnosis. J Public Health (Oxf). 2011;33(1):80–5.
18. Chapman S, McLeod K, Wakefield M, Holding S. Impact of news of celebrity
illness on breast cancer screening: Kylie Minogue's breast cancer diagnosis.
Med J Aust. 2005;183(5):247–50.
19. Kelaher M, Cawson J, Miller J, Kavanagh A, Dunt D, Studdert DM. Use of
breast cancer screening and treatment services by Australian women
aged 25–44 years following Kylie Minogue's breast cancer diagnosis.
Int J Epidemiol. 2008;37(6):1326–32.
20. James PA, Mitchell G, Bogwitz M, Lindeman GJ. The Angelina Jolie effect.
Med J Aust. 2013;199(10):646.

Page 8 of 9

21. Evans DG, Barwell J, Eccles DM, Collins A, Izatt L, Jacobs C, et al. The
Angelina Jolie effect: how high celebrity profile can have a major impact
on provision of cancer related services. Breast Cancer Res. 2014;16(5):442.
22. MacNew HG, Rudolph R, Brower ST, Beck AN, Meister EA. Assessing the
knowledge and attitudes regarding genetic testing for breast cancer risk in
our region of southeastern Georgia. Breast J. 2009;16(2):189–92.
23. Borzekowski DL, Guan Y, Smith KC, Erby LH, Roter DL. The Angelina effect:
immediate reach, grasp, and impact of going public. Genet Med.
2014;16(7):516–21.
24. Juthe RH, Zaharchuk A, Wang C. Celebrity disclosures and information
seeking: the case of Angelina Jolie. Genet Med. 2014;17(7):545–53.
25. Mogilner A, Otten M, Cunningham JD, Brower ST. Awareness and
attitudes concerning BRCA gene testing. Ann Surg Oncol.
1998;5(7):607–12.
26. Jones T, Lockhart JS, Mendelsohn-Victor KE, Duquette D, Northouse LL,
Duffy SA, Donley R, Merajver SD, Milliron KJ, Roberts JS, et al. Use of Cancer
Genetics Services in African-American Young Breast Cancer Survivors. Am J
Prev Med. 2016 Apr 22. pii: S0749-3797(16)30074-5. doi: 10.1016/j.amepre.
2016.03.016.
27. Statistics Austria. Bevölkerung 2001 nach Religionsbekenntnis und
Staatsangehörigkeit. 2001. https://www.statistik.at/web_de/statistiken/
menschen_und_gesellschaft/bevoelkerung/volkszaehlungen_
registerzaehlungen_abgestimmte_erwerbsstatistik/bevoelkerung_nach_
demographischen_merkmalen/022885.html. Accessed August 2015.
28. Statistics Austria. Bildungsstand der Bevölkerung im Alter von 25
bis 64 Jahren 2012 nach Bundesland und Geschlecht. 2012.
http://www.statistik-austria.at/web_de/statistiken/menschen_und_
gesellschaft/bildung_und_kultur/bildungsstand_der_bevoelkerung/
078471.html. Accessed August 2015.
29. Austria S. ERWACHSENENBILDUNG Ergebnisse des Adult Education
Survey (AES). 2013.
30. Statistics Austria. Bevölkerung am 1.1.2014 nach detaillierter
Staatsangehörigkeit und Bundesland. 2014. http://www.statistik.at/
web_de/statistiken/menschen_und_gesellschaft/bevoelkerung/
bevoelkerungsstruktur/bevoelkerung_nach_staatsangehoerigkeit_
geburtsland/022498.html. Accessed August 2015.
31. Statistics Austria. Jahresdurchschnittsbevölkerung seit 1981 nach
Geschlecht, breiten Altersgruppen und Staatsangehörigkeit. 2014.
http://www.statistik.at/web_de/statistiken/menschen_und_gesellschaft/
bevoelkerung/bevoelkerungsstand_und_veraenderung/bevoelkerung_
im_jahresdurchschnitt/023425.html. Accessed August 2015.
32. Austria S. Demographische Abhängigkeitsquotienten und Durchschnittsalter
seit 1868. 2014. http://www.statistik.at/web_de/statistiken/menschen_und_
gesellschaft/bevoelkerung/bevoelkerungsstruktur/bevoelkerung_nach_alter_
geschlecht/031395.html. Accessed August 2015.
33. Statistics Austria. Ausgewählte demographische Indikatoren des Jahres 2014
für die Bundesländer. 2014. https://www.statistik.at/web_de/statistiken/
menschen_und_gesellschaft/bevoelkerung/demographische_indikatoren/
023578.html. Accessed August 2015.
34. Lodder L, Frets PG, Trijsburg RW, Tibben A, Meijers-Heijboer EJ,
Duivenvoorden HJ, et al. Men at risk of being a mutation carrier for
hereditary breast/ovarian cancer: an exploration of attitudes and
psychological functioning during genetic testing. Eur J Hum Genet.
2001;9(7):492–500.
35. Thorlacius S, Struewing JP, Hartge P, Olafsdottir GH, Sigvaldason H,
Tryggvadottir L, et al. Population-based study of risk of breast cancer in
carriers of BRCA2 mutation. Lancet. 1998;352(9137):1337–9.
36. Ford D, Easton DF, Bishop DT, Narod SA, Goldgar DE. Risks of cancer in
BRCA1-mutation carriers. Breast Cancer Linkage Consortium. Lancet.
1994;343(8899):692–5.
37. Peters N, Rose A, Armstrong K. The association between race and attitudes
about predictive genetic testing. Cancer Epidemiol Biomarkers Prev.
2004;13(3):361–5.
38. Armstrong K, Micco E, Carney A, Stopfer J, Putt M. Racial differences in the
use of BRCA1/2 testing among women with a family history of breast or
ovarian cancer. JAMA. 2005;293(14):1729–36.
39. Surbone A. Social and ethical implications of BRCA testing. Ann Oncol.
2011;22 Suppl 1:i60–6.
40. MacNew HG, Rudolph R, Brower ST, Beck AN, Meister EA. Assessing the
knowledge and attitudes regarding genetic testing for breast cancer risk in
our region of southeastern Georgia. Breast J. 2010;16(2):189–92.

Staudigl et al. BMC Cancer (2016) 16:436

Page 9 of 9

41. Black WC, Nease Jr RF, Tosteson AN. Perceptions of breast cancer risk
and screening effectiveness in women younger than 50 years of age.
J Natl Cancer Inst. 1995;87(10):720–31.
42. Nattinger AB, Hoffmann RG, Howell-Pelz A, Goodwin JS. Effect of Nancy
Reagan’s mastectomy on choice of surgery for breast cancer by US women.
JAMA. 1998;279(10):762–6.
43. Hughes C, Lerman C, Schwartz M, Peshkin BN, Wenzel L, Narod S, et al.
All in the family: evaluation of the process and content of sisters'
communication about BRCA1 and BRCA2 genetic test results. Am J Med
Genet. 2002;107(2):143–50.
44. Vos J, Menko F, Jansen AM, van Asperen CJ, Stiggelbout AM, Tibben A.
A whisper-game perspective on the family communication of DNA-test
results: a retrospective study on the communication process of BRCA1/2test results between proband and relatives. Fam Cancer. 2011;10(1):87–96.
45. Hesse BW, Moser RP, Rutten LJ. Surveys of physicians and electronic health
information. N Engl J Med. 2010;362(9):859–60.

Submit your next manuscript to BioMed Central
and we will help you at every step:
• We accept pre-submission inquiries
• Our selector tool helps you to find the most relevant journal
• We provide round the clock customer support
• Convenient online submission
• Thorough peer review
• Inclusion in PubMed and all major indexing services
• Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit

