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A B S T R A C T

Purpose: Personalized information is paramount to patient-centered communication and
decision-making regarding risk management in hereditary cancer syndromes. This systematic
review identified information needs of individuals from families harboring BRCA pathogenic
variants and compared findings based on gender (women vs men) and clinical characteristics
(patients with cancer vs previvors and BRCA heterozygotes vs untested relatives).
Methods: We screened 8115 studies identified from databases and citation searching. The
quality of selected studies was assessed using the Mixed Methods Appraisal Tool. Narrative
synthesis was conducted based on content analysis.
Results: From 18 selected studies including 1063 individuals, we identified 9 categories of
information needs. Risk of bias in the selected studies was moderate. Men, untested relatives,
and racial and ethnic minorities were underrepresented. Frequently required information was
personalized cancer risk and risk-reducing strategies, including decision-making, family
implications of hereditary cancers, psychological issues, and cascade testing. Subgroup
analyses showed that information needs depended on gender, personal cancer history, and
cascade testing in relatives.
Conclusion: We identified comprehensive and detailed informational needs of individuals
from families harboring BRCA pathogenic variants and gaps in international guidelines. Needs
for personalized information varied based on gender, health, and genetic testing status.
Findings of this study have implications for genetic counseling, tailoring educational mate-
rials, and personalizing interventions.
© 2022 The Authors. Published by Elsevier Inc. on behalf of American College of Medical

Genetics and Genomics. This is an open access article under the CC BY license
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Introduction

Identifying a disease-causing germline pathogenic variant
can be overwhelming for individuals and families.1 Women
have approximately 70% risk of breast cancer and 12% to
45% risk of ovarian cancer by age 80 years if they carry
pathogenic variants in BRCA1 and BRCA2 genes (hereafter
termed as BRCA), respectively.2 Men with BRCA patho-
genic variants have a 21% to 27% risk of prostate cancer
and 1.2% to 6.8% risk of breast cancer by age 75 years.3,4

Having a high cancer risk and the possibility of passing
on the pathogenic variant to offspring cause significant
uncertainty regarding risk management and difficulties in
family communication about genetic testing results.5-9

Women with BRCA pathogenic variants face significant
challenges in deciding about risk-reducing options,
including prophylactic mastectomy and salpingo-oophorec-
tomy,1,2 because these surgeries have multifarious social
and medical effects due to the removal of organs not
affected by cancer.10

Providing personalized information is an effective strat-
egy for enhancing knowledge about the genetics of cancer
risks and managing anxiety and uncertainty in families
harboring pathogenic BRCA variants.9,11 Personalized in-
formation also enables individuals to make informed de-
cisions and participate in shared medical decision-
making.9,12 Members of these families have unique infor-
mational needs based on individual characteristics, eg,
gender,6,13,14 whether they had genetic testing or not,15 and
whether they have a cancer diagnosis associated with He-
reditary Breast and Ovarian Cancer Syndrome (HBOC)- or
they have a BRCA pathogenic variant but they have never
been diagnosed with cancer.6,7,12,13,16 Previous studies
highlighted the increased need for personalized information;
however, in practice, the most common unmet need of
members from these families is the lack of adequate infor-
mation.12,14 Although genetic counseling addresses genetic
testing, cancer risks, prevention, and risk management,
members of families harboring pathogenic BRCA variants,
including those who had counseling, often require additional
information and actively search informational sources, eg, in
the internet5,17-20 and other media.21

Because the demand for reliable information addressing all
members of families harboring pathogenic BRCA variants has
been growing,5,11 a comprehensive synthesis of empirical
findings from studies with a broad focus is essential.16 This
systematic review explored the informational needs of in-
dividuals from families harboring pathogenic BRCA variants
and compared the findings based on gender, ie, women vs men;
personal cancer history, ie, individuals with an HBOC-
associated cancer diagnosis (patients with cancer) vs
individuals with a pathogenic variant but without cancer (pre-
vivors); and genetic testing status, ie, individuals with a
confirmed pathogenic BRCA variant vs untested relatives who
consider cascade testing. As personalization and tailoring in-
creases the relevance of messages in medical communication,21
our findings may assist clinicians in various disciplines meet
patients’ expectations, promote patient-centered communica-
tion, and increase the quality of patient care.
Materials and Methods

Design

This systematic review was performed and written
following the Preferred Reporting Items for Systematic
Reviews and Meta-Analysis (PRISMA) 2020 guidelines.22

We also used Sandelowski’s mixed-method review meth-
odology to explore the topic across different types of study
designs, specifically studies that collected quantitative and/
or narrative data.23 The protocol was prospectively regis-
tered in the International Prospective Register of Systematic
Reviews (PROSPERO) database under review number
CRD42021293285.

Eligibility criteria

Supplemental Table 1 presents detailed eligibility criteria.
Studies were included if they examined the information
needs of different members of families harboring pathogenic
BRCAvariants, focusing on those with a confirmed patho-
genic variant and/or on individuals from families known to
harbor an HBOC-associated vaiant who did not have genetic
testing. We considered only original studies, including
randomized trials, cross-sectional, case-control, retrospec-
tive or prospective cohort studies, and case reports. We
excluded studies that did not address the outcome of inter-
est, ie, information needs and studies that did not target the
populations of interest, ie, solely focused on health care
professionals or non−blood relatives, or involved animal or
preclinical experiments. To improve the quality of this
systematic review, we excluded studies that were not pub-
lished in peer-reviewed journals, eg, conference abstracts or
gray literature, eg, dissertations, white reports, and studies
that did not collect primary data, eg, reviews, letters, edi-
torials. Finally, we eliminated studies published in lan-
guages other than English because of time and resource
limitations.

Literature search strategy

The scientific literature was searched in 3 stages. First, we
identified the correct search terms by reviewing 2572 rele-
vant abstracts retrieved from Ovid MEDLINE, Ovid
Embase, EBSCO CINAHL, and Cochrane Central Register
of Controlled Trials on September 01, 2021. The final
search terms were combined using “OR” for similar terms
and “AND” for different clusters. The main search terms
were “BRCA,” “hereditary breast-ovarian cancer,” “HBOC,”
“cancer predisposition,” “genetic testing,” “genetic
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counseling,” and “informational needs” (Supplemental
Table 2). Second, literature search using the predetermined
search terms was performed in 5 databases, ie, Ovid
MEDLINE, Ovid Embase, EBSCO CINAHL, Cochrane
Central Register of Controlled Trials, and Ovid PsycINFO,
from database inception to October 06, 2021. The database
search was finalized on May 12, 2022. Third, we identified
additional articles by manually searching the reference lists
of eligible articles using Google Scholar (Figure 1). All
publication periods were included in the initial search for the
review of titles and abstracts.

After exporting relevant literature from each database to
a bibliography management program (EndNote 20; Clar-
ivate Analytics, Inc), we removed ineligible articles and
duplicate references using the Bramer method of dedupli-
cation.24 Two team members independently reviewed the
titles and abstracts and subsequently selected the eligible
studies using Rayyan software.25 In case of discrepancies,
full text of the articles was reviewed. Any disagreements
between the 2 reviewers were resolved through discussion
with the whole research team. Reasons for the excluding the
articles are provided in Supplemental Table 3.

Risk of bias assessment

Two team members independently appraised the quality of
selected studies using the Mixed Methods Appraisal Tool
(MMAT) version 2018,26 which is designed to appraise the
methodological quality of studies with diverse design,
including qualitative, quantitative, and mixed methods.26

The MMAT uses 2 screening questions “clear research
questions” and “collected data allow answering the research
questions,” and 5 questions related to the study design
(Supplemental Table 4).26 To appraise the quality of
selected studies, we chose the appropriate tools based on
study design.26 We rated the 2 screening questions as “yes”
or “no” depending on whether or not an appropriate answer
was given to the MMAT questions and provided a rating
“cannot assess” if the study provided inadequate or inac-
curate information. The number of responses ranked as
“yes” was summed to calculate the overall score.26 Details
are shown in Supplemental Table 4.

Data extraction

We used Bayesian conversion methods for data extraction
and generated summative statements from a meta-
aggregation between the collected quantitative and narra-
tive data.27 For studies with quantitative data, we extracted
the questions used in questionnaires and the results pertinent
to information needs without mining statistical data, such as
P values, percentages of correct answers, odds ratios, and
hazard ratios.27 To create compatibility between the quan-
titative and narrative data, we coded narrative data directly
after extraction, whereas we converted quantitative data into
a narrative data format before coding.27

Two reviewers independently extracted all relevant data
from included studies based on the following categories:
bibliographic data (eg, first author, publication year, coun-
try), study aim, study design, data collection method, sam-
ple size, and population characteristics, including gender,
race and ethnicity, and personal cancer history, ie, patients
with cancer or previvors, genetic testing status, ie, in-
dividuals with a BRCA pathogenic variant or untested rel-
atives. We also compared the extracted data based on the
population characteristics mentioned earlier.

Data analysis

We conducted deductive content analysis to synthesize and
compare the extracted quantitative and narrative data to
answer the research questions.28 We created an abstraction
tool that randomly used selected studies to group similar
variables into themes.28 After pilot testing and refinement of
the initial abstraction tool, 2 reviewers extracted the reported
informational needs from eligible studies and coded them
independently using a software for narrative data analysis
(MAXQDA 2020; VERBI GmbH). All differences in the
coding between the 2 reviewers were discussed until an
agreement was reached.28 Codes that did not fit the devel-
oped taxonomy were assigned to a new category.29 Results
present the number of studies, the codes of each category
and subcategory, their percentage relative to the total
number of studies, and the total number of codes.
Results

Characteristics of the selected studies

Figure 1 shows the selection process of studies included in
this review. The search strategy including 5 databases (n =
7335) and manual searching (n = 780) resulted in 8115 hits,
of which 18 studies were included in this systematic re-
view.5-8,10,12-20,30-33 Table 1 presents the characteristics of
selected studies and Supplemental Table 5 presents the
overall summary. The studies included a total of 1063 in-
dividuals (range = 12-204, mean = 59.1, SD = 56.4).
Although we did not limit the search according to the
publication year, most studies (88.9%) were published after
2011 and 27.8% were published in 2021. In terms of data
collection methods, 9 studies only collected narrative data
and 8 studies solely collected quantitative data. One study
used a mixed-methods design to combine quantitative and
narrative data. The majority of the studies were conducted in
North America (55.6%) followed by Europe (27.8%). Eight
studies (44.5%), including either US-based (16.7%)30-32 or
European-based samples (27.8%),7,10,15,16,19 did not report



Records identified from 
Databases (n = 7,335)

- MEDLINE (n = 1,351)
- EMBASE (n = 2,420)
- CINAHL (n = 2,581) 
- Cochrane (n = 733)
- PsychInfo (n= 250)

Records removed before screening:
1. Records removed for other reasons by an 

automation tool (n = 2,098)
- Not eligible publication type (n = 1,135)
- Not eligible study design (n = 892)
- Not written in English (n = 71) 

2. Duplicate records removed using Bramer’s
method (n = 1,618)

- Author, Year, Title, Journal (n = 951)
- Author, Year, Title, Pages (n = 106)
- Title, Volume, Pages (n = 55)
- Author, Volume, Pages (n = 14)
- Year, Volume, Issue, Pages (n = 61)
- Title (n = 384)
- Author, Year (n = 47)

Records screened by reviewing 
of title and abstract 
(n = 3,619)

Records excluded (n = 3,415)
- Not eligible population (n = 1,937)
- Not eligible outcome (n = 1,303)
- Not eligible study design (n = 129)
- Not eligible publication type (n = 32)
- Not written in English (n = 14) 

Reports assessed for eligibility 
using full-text review (n = 204)
From the screening of the titles and 
abstracts, 
- selected by two reviewers 

(n = 30)
- excluded for different reasons 

by two reviewers (n = 143)
- selected or excluded by two 

reviewers (n = 31)

Reports excluded (n = 186)
- Not eligible population (n = 48)
- Not eligible outcome (n = 115)
- Not eligible study design (n = 23)

Records identified from citation searching (n = 780)
1. Records removed for other reasons by an automation tool 

(n = 759)
- Not eligible population (n = 172)
- Not eligible outcome (n = 468)
- Not eligible study design (n = 111)
- Not eligible publication type (n = 7)
- Not written in English (n = 1) 

2. Duplicate records with the identified studies via databases
removed (n = 10) 

Reports assessed 
for eligibility using 
full-text review 
(n = 11)

Reports excluded:
- Not eligible population (n = 4)
- Not eligible outcome (n = 4)
- Not eligible study design (n = 3)

Studies included in review
(n = 18)

Identification of studies via databases Identification of studies via other methods
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Figure 1 Preferred Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA) 2020 flow diagram of searching and
selection process.
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the race or ethnic background of the participants. Among the
remaining 10 studies, 6 included only White participants,
including participants of Ashkenazi Jewish, European, or
French-Canadian backgrounds;8,12-14,17,33 2 studies were
conducted in Malaysia and Singapore and included partici-
pants of Chinese, Malay, or Indian backgrounds,5,18

whereas the remaining 2 studies included participants of
predominantly White race.6,20 Most studies (61.1%)
included exclusively women and individuals with BRCA
pathogenic variants (66.7%) rather than men (16.7%) and
untested relatives (5.6%). More than half included mixed
samples of patients with cancer and previvors.

Risk of bias assessment

Supplemental Table 4 presents ratings for each methodo-
logical quality criterion. The overall mean quality score for
the selected studies was 4.5 (SD = 1.07, range = 0 to 5) on
the MMAT.27 The risk of bias was moderately low, with
72%, 22%, and 6% of the studies meeting 100, ≥ 80, and
40% of the criteria, respectively. In the studies with a
quantitative design, the most common risk of bias was a low
response rate. No study was excluded based on quality
ratings, because this review aimed to explore comprehensive
informational from a wide range of studies.
Informational needs among individuals from
families harboring pathogenic BRCA variants

We extracted 278 codes from the selected studies and
grouped them into conceptual categories containing sub-
categories that described the scope and characteristics of the
needed information. This process identified 9 distinct cate-
gories and 34 subcategories (Table 2). The most common
categories of information needs were about risk-reducing
strategies (94.4%), personalized risk assessment (66.7%),
family implications of hereditary cancers (55.6%), decision-
making for risk-reducing options (44.4%), psychological
issues (38.9%), cascade genetic testing (33.3%), the role of
BRCA genes in hereditary cancers (22.2%), social issues
related to genetic testing (16.7%), and cancer treatment/
diagnosis (5.6%). Overall, the ordering of information needs
was similar to those of the primary studies. However,
although the information about cascade testing was the third
most frequently mentioned need, it was addressed by few
studies.

Cancer risk−reducing strategies
Most individuals from families harboring pathogenic BRCA
variants needed further information on screening, surveil-
lance, and risk-reducing strategies (n = 17 studies),



Table 1 Main characteristics of selected studies (N = 18)

Reference,
Publication Year Country Design (Data Collection) Aim(s)

Sample Characteristics

N Gender Race and Ethnicity
Result of

BRCA Testing
Personal

Cancer History

Brédart et al,15

2021
France Descriptive cross-sectional

(questionnaires)
Explore perceived

information received
on breast cancer risk
factors and related
characteristics

161 Women, n = 161 NR Relatives of
individuals with
BRCA and PALB2,
n = NR

NR

Campfield Bonadies
et al,32 2011

United States Descriptive cross-sectional
(questionnaires)

Explore perspectives
after RRSO

99 Women, n = 99 NR Individuals with
BRCA pathogenic
variants, n = 99

NR

Cherry et al,30 2013 United States Qualitative-content analysis
(interviews)

Explore needs of
individuals with
BRCA pathogenic
variants considering
RRSO

12 Women, n = 12 NR Individuals with
BRCA pathogenic
variants, n = 12

Patients with
cancer, n = 3;
previvors, n = 9

Culver et al,20 2011 United States Qualitative-thematic analysis
(focus groups)

Develop a decision aid
on risk-reduction
options for patients
with breast cancer
with BRCA
pathogenic variants

20 Women, n = 20 White, n = 13;
Hispanic, n = 4;
Asian, n = 2

Individuals with
BRCA pathogenic
variants, n = 20

Patients with breast
cancer, n = 20

Dean et al,12 2017 United States Qualitative (interviews) Explore informational
needs for BRCA
previvors

25 Women, n = 25 White, n = 25
(Ashkenazi
Jewish, n = 8)

Individuals with
BRCA pathogenic
variants, n = 25

Previvors, n = 25

Espenschied et al,31

2012
United States Descriptive cross-sectional

(action research activities)
Assess information

needs of patients
with hereditary
cancer

79 Women, n = NR;
men, n = NR

NR Individuals with
BRCA pathogenic
variants, n = NR;
high risk for
BRCA-related
cancer, n = NR;
family or friends
of patients, n =
NR

Patients with breast
or ovarian
cancer, n = NR;
previvors, n = NR

Hurley et al,33 2012 United States Qualitative (interviews) Assess attitudes about
preimplantation
genetic diagnosis of
individuals with
BRCA pathogenic
variants

33 Women, n = 29;
men, n = 4

White, n = 30 Individuals with
BRCA pathogenic
variants, n = 33

NR

(continued)
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Table 1 Continued

Reference,
Publication Year Country Design (Data Collection) Aim(s)

Sample Characteristics

N Gender Race and Ethnicity
Result of

BRCA Testing
Personal

Cancer History

Jacobs et al,16 2017 United Kingdom Descriptive cross-sectional
(Delphi consensus,
questionnaires)

Identify the key
messages required
by women with
breast/ovarian
cancer who undergo
genetic testing

16 Women, n = 16 NR Individuals with
BRCA pathogenic
variants, n = 16

Patients with breast
or ovarian
cancer, n = 16

Kautz-Freimuth et
al,19 2021

Germany Qualitative (focus groups) Develop a decision aid
on risk-reduction
options for
individuals with
BRCA pathogenic
variants

19 Women, n = 19 NR Individuals with
BRCA pathogenic
variants, n = 19

Patients with
cancer, n = 9;
previvors, n = 10

Liede et al,8 2000 Canada Descriptive cross-sectional
(questionnaires)

Identify unmet needs
and describe men’s
experiences with
genetic services

59 Men, n = 59 White, n = 59
(Ashkenazi
Jewish, or
European)

Individuals with
BRCA pathogenic
variants, n = 59

Patients with
cancer, n = 12;
previvors, n = 47

Metcalfe et al,17

2000
Canada Descriptive cross-sectional

(questionnaires)
Evaluate needs of

individuals with
BRCA pathogenic
variants undergoing
genetic counseling

79 Women, n = 79 White, n = 79
(French-
Canadian,
Ashkenazi
Jewish,
European,
or Hispanic)

Individuals with
BRCA pathogenic
variants, n = 79

Patients with
cancer, n = 46;
previvors, n = 33

Modaffari et al,10

2019
Italy Descriptive cross-sectional

(questionnaires)
Evaluate expectations

and concerns about
cancer
risk−reducing
surgery

204 Women, n = 204 NR Individuals with
BRCA pathogenic
variants, n =
192; high risk for
BRCA-related
cancer, n = 12

Patients with breast
or ovarian
cancer, n = 100;
previvors, n =
104

Peshkin et al,13

2021
United States Qualitative (focus groups) Develop a web-based

educational tool for
untested men in
BRCA-positive
families

13 Men, n = 13 White, n = 13 Individuals with
BRCA pathogenic
variants, n = 9;
untested
relatives, n = 3;
true negative
BRCA, n = 1

Previvors, n = 13

(continued)
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Table 1 Continued

Reference,
Publication Year Country Design (Data Collection) Aim(s)

Sample Characteristics

N Gender Race and Ethnicity
Result of

BRCA Testing
Personal

Cancer History

Rauscher et al,14

2018
United States Qualitative (interviews) Examine management

of uncertainty and
information needs of
men about BRCA-
related cancer risks

25 Men, n = 25 White, n = 25 Individuals with
BRCA pathogenic
variants, n = NR;
first degree
relatives of
individuals with
BRCA pathogenic
variants, n = NR

NR

Sa’at et al,18 2022 Malaysia Qualitative-grounded theory
with thematic analysis
(interviews)

Explore decision-
making needs of
individuals with
BRCA pathogenic
variants

31 Women, n = 31 Asian, n = 31
(Chinese,
n = 17; Malay,
n = 8; Indian,
n = 6)

Individuals with
BRCA pathogenic
variants, n = 31

Patients with breast
cancer, n = 28;
previvors, n = 3

Visser et al,7 2016 Netherlands Descriptive cross-sectional
(questionnaires)

Evaluate the efficacy of
group medical
consultations on
yearly breast cancer
surveillance of
individuals with
BRCA pathogenic
variants

132 Women, n = 132 NR Individuals with
BRCA pathogenic
variants, n = 132

Patients with breast
cancer, n = 10;
previvors, n =
122

Young et al,6 2019 Australia Mixed methods (interviews,
questionnaires)

Clarify and compare
information needs of
young adults (18-25
vs 26-40 y)

32 Women, n = 25;
men, n = 7

White, n = 25;
Asian and
Arabic, n = 7

Individuals with
BRCA pathogenic
variants, n = 20;
individuals from
families with
BRCA pathogenic
variants, n = 12

Patients with
cancer, n = 3;
previvors, n = 29

Yuen et al,5 2020 Singapore Qualitative (interviews) Explore informational
needs of individuals
with BRCA
pathogenic variants
in Asia

24 Women, n = 22;
men, n = 2

Asian, n = 24
(Chinese, n = 15;
Malay, n = 3;
Indian, n = 2;
other, n = 4)

Individuals with
BRCA pathogenic
variants, n = 24

Patients with
breast, ovarian,
or prostate
cancer, n = 17;
previvors, n = 7

NR, not reported; RRSO, risk-reducing salpingo-oophorectomy.
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Table 2 Informational needs of individuals from families harboring pathogenic BRCA variants (N = 18 studies, 278 codes)

Informational Needs
Codes of Needs,

N (%)a
Studies,
N (%)b References

Cancer risk−reducing strategies 132 (47.5) 17 (94.4) 5-8,10,12-20,30-32

Types of cancer risk−reducing options 9 (3.2) 6 (33.3) 6,7,12,16,17,30

Risk-reducing bilateral salpingo-oophorectomy 40 (14.4) 11 (61.1) 6,7,10,12,15,16,18-20,30,32

Additional information 5 (1.8) 4 (22.2) 17-20

Timing 3 (1.1) 3 (16.7) 6,12,30

Benefit 5 (1.8) 4 (22.2) 6,16,20,32

Limitation 21 (7.6) 10 (55.6) 6,7,10,15,16,18-20,30,32

Cost and insurance coverage 4 (1.4) 2 (11.1) 6,12

Operation procedures 2 (0.7) 2 (11.1) 18,32

Risk-reducing bilateral mastectomy 25 (9.0) 8 (44.4) 6,7,10,12,16,17,19,20

Additional information 3 (1.1) 3 (16.7) 17,19,20

Timing 2 (0.7) 2 (11.1) 6,12

Benefit 6 (2.2) 3 (16.7) 6,16,20

Limitation 4 (1.4) 3 (16.7) 6,10,20

Cost and insurance coverage 4 (1.4) 2 (11.1) 6,12

Operation procedures and breast reconstructions 6 (2.2) 4 (22.2) 6,7,16,19

Screening and surveillance 36 (12.9) 11 (61.1) 5-7,10,12,13,16,17,19,20,31

Additional information 2 (0.7) 2 (11.1) 17,20

Timing 5 (1.8) 4 (22.2) 7,12,16,19

Benefit 5 (1.8) 5 (27.8) 6,12,19,20,31

Limitation 8 (2.9) 7 (38.9) 6,10,12,16,19,20,31

Methods 13 (4.7) 8 (44.4) 5-7,10,12,13,16,19

Cost and insurance coverage 3 (1.1) 3 (16.7) 6,12,19

Other risk-reducing options: chemoprevention, contraceptives 5 (1.8) 4 (22.2) 6,7,12,20

Cancer risk for men, risk-reducing options 10 (3.6) 3 (16.7) 8,13,14

Lifestyle behaviors 10 (3.6) 4 (22.2) 8,10,15,30

Personalized cancer risk 37 (13.3) 12 (66.7) 5-7,10,12-14,16,18,19,30,31

Personalized cancer risk: timing of cancer development and
types of cancer based on age and family history

13 (4.7) 8 (44.4) 5-7,10,16,18,30,31

Previvors’ cancer risk 10 (3.6) 5 (27.8) 6,7,12,13,16

Survivors’ recurrence, future cancer risk 6 (2.2) 2 (11.1) 16,19

Men’s cancer risk: prostate, male breast cancer, etc 8 (2.9) 3 (16.6) 6,13,14

Family implications of hereditary cancer 25 (9.0) 10 (55.6) 5-8,12,13,15,16,31,33

Disclosing genetic test results and communication with family/
relatives

8 (2.9) 6 (33.3) 5-8,12,13

Inheriting cancer risk for family/relatives 5 (1.8) 5 (27.8) 6,7,13,16,31

Inheriting cancer risk for current/future children 5 (1.8) 3 (16.7) 6,13,16

Reproductive issue 7 (2.5) 4 (22.2) 6,7,15,33

Decision-making for risk-reducing options 14 (5.0) 8 (44.4) 5-7,12,17,18,20,30

Need support 6 (2.2) 5 (27.8) 5-7,12,20

Need peer’s experience 7 (2.5) 5 (27.8) 5,12,17,18,30

Need recommendations from health care providers based on
guidelines

1 (0.4) 1 (5.6) 12

Psychological issues 22 (7.9) 7 (38.9) 6,7,12,15,17-19

Emotional management and coping 16 (5.8) 7 (38.9) 6,7,12,15,17-19

Additional emotional support 2 (0.7) 2 (11.1) 17,18

Peer support 2 (0.7) 2 (11.1) 12,18

Referral to psychologist 2 (0.7) 1 (5.6) 6

Cascade genetic testing 27 (9.7) 6 (33.3) 5,6,12-14,16

Implication 9 (3.2) 4 (22.2) 6,13,14,16

Benefit 3 (1.1) 2 (11.1) 6,16

Cost and insurance coverage 6 (2.2) 3 (16.7) 6,12,13

Process 3 (1.1) 2 (11.1) 6,12

Understanding test results 5 (1.8) 2 (11.1) 5,6

Terminology 1 (0.4) 1 (5.6) 6

(continued)
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Table 2 Continued

Informational Needs
Codes of Needs,

N (%)a
Studies,
N (%)b References

The role of BRCA genes in hereditary cancers 11 (4.0) 4 (22.2) 6,13,16,31

General information of BRCA: mechanisms, prevalence, and
penetrance

8 (2.9) 4 (22.2) 6,13,16,31

Inheritance likelihood of BRCA 3 (1.1) 3 (16.7) 13,16,31

Social issues related to genetic testing 8 (2.9) 3 (16.7) 6,12,13

Disclosing test results to friends 4 (1.4) 2 (11.1) 6,12

Future health insurance and employment 2 (0.7) 2 (11.1) 12,13

Laws for genetic discrimination 1 (0.4) 1 (5.6) 13

Social resource 1 (0.4) 1 (5.6) 12

Cancer treatment and prognosis 3 (1.1) 2 (11.1) 17,19

aThe percentage of codes in informational needs was determined by dividing the number of codes from each unique subcategory by the sum of all codes
(N = 278).

bThe percentage of reported studies was determined by dividing the number of total studies by the number of selected articles in this review (N = 18).
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including salpingo-oophorectomy and bilateral mastectomy
and nonsurgical methods, ie, chemoprevention and contra-
ceptives and lifestyle.5-7,12,16,17,20,30 They requested detailed
information about timing and benefits, effect on cancer risk,
limitations, costs and insurance coverage, and specific pro-
cedures. Among risk-reducing strategies, surgical methods
(n = 12 studies) were discussed more than chemoprevention
and contraceptives (n = 4 studies) and lifestyle (n = 4
studies).

Personalized cancer risk
A total of 12 studies reported that individuals from families
harboring pathogenic BRCA variants required information
on the risk of developing cancer, the timing of cancer onset,
and the types of cancers associated with the specific
variants.5-8,10,12-14,16,18,19,30,31 The needs for personalized
information depended on age, gender, and personal and
family cancer history.5-8,10,12-14,16,18,19,30,31

Family implications of hereditary cancers
Individuals from families harboring pathogenic BRCA var-
iants required extensive information regarding family im-
plications of hereditary cancers, such as how to disclose test
results and cancer risk to children, partners, and relatives
(n = 6 studies).5-8,12,13 They also requested information
about the risk of child(ren) and relatives inheriting the
pathogenic variant and developing cancer (n = 5
studies).6,7,13,16,31 Four studies reported information needs
regarding BRCA-related fertility preservation and contra-
ception, preimplantation genetic diagnosis, timing to start a
family, and breastfeeding.6,7,15,33

Decision-making for cancer risk−reducing strategies
Eight studies reported that individuals from families
harboring pathogenic BRCA variants needed decisional
support regarding risk-reduction options,5-7,12,20 primarily
from peers5,12,17,18,30 but also from health care providers
and medical guidelines.12
Psychological issues
There was significant uncertainty and fear caused by the
pressure to find a partner and start a family, feelings of
parental or familial guilt, and diagnosis of cancer in
relatives.6,7,12,15,17-19 Feelings of vulnerability created the
need to manage negative emotions by seeking support from
peer or patient groups12,18 and gathering information about
referrals for psychological support.6
Cascade genetic testing
Individuals with pathogenic BRCA required detailed infor-
mation on cascade testing of relatives,5,6,12-14,16 including
the appropriate age and time for testing,6,13,14,16 benefits,6,16

scheduling,6,12 costs,6,12,13 and insurance coverage.6,12,13

They requested information on the meaning of test results
such as positive or negative, identifying a variant of un-
certain significance,5,6 and additional terminology related to
genetic testing.6

The role of BRCA genes in hereditary cancer
Four studies reported that individuals from families
harboring pathogenic BRCA variants needed general infor-
mation about HBOC, which included basic genetic infor-
mation, the frequency of pathogenic variants in BRCA
genes, their association to hereditary cancer, and the patterns
of inheritance.6,13,16,31

Social issues related to genetic testing
Social issues included ways to disclose testing results to
friends,6,12 issues of genetic discrimination, future health
insurance and employment,12,13 related legislation for genetic
discrimination,13 and how to find social support groups.12

Cancer treatment and prognosis
In 2 studies, patients with cancer requested additional in-
formation about various treatment modalities and prog-
nosis,17,19 specifically treatment information according to
immunohistochemical subtype.19



Figure 2 Subgroup analyses: Differences in informational needs according to gender and clinical characteristics of individuals
from families harboring pathogenic BRCA variants. Women vs men:a 7,10,12,15-20,30,32; b 5,7,10,12,16,18,30; c 7,12,15,16; d 7,12,17,18,20,30; e

7,12,15,17-19,30; f 12,16; g 16; h 12; i 19; j 8,13,14; k 6,13,14; l 8,13; m 13,14; n 13; o 13. Patients with cancer vs previvors: a 16,18-20; b 10,16,18; c 16; d 6,18,20; e 18;

f 16; g 16; h 17,19; i 6,7,12,13,19; j 6,7,12,13,16; k 6,7,12,13; l 6,7,12; m 6,7,12,19; n 6,12,13; o 6,13; p 6,12,13. Individuals with pathogenic BRCA variants vs
untested relatives: a 5,7,8,10,12,16-20,30,32; b 5,7,10,12,16,18,30; c 5,7,12,16,33; d 5,7,12,17,18,20,30; e 7,12,17-19,30; f 5,12,16; g 16; h 12; i 17,19; j 15; k 15; l 15.
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Comparison of informational needs according to
gender and clinical characteristics

Figure 2 presents specific information needs based on
gender (women vs men) and clinical characteristics (patients
with cancer due to a BRCA pathogenic variant vs previvors
and individuals with BRCA pathogenic variants vs untested
relatives). We included studies with homogenous samples,
eg, only individuals with pathogenic BRCA variants or only
untested relatives, and we excluded studies with mixed
samples because we could not differentiate the findings for
each of the subgroups. We did not examine information
needs based on race or ethnic background because most
studies either did not provide this information or they did
not provide differential findings based on race and ethnicity
because of small sample sizes.

We identified 12 studies including only women5,7,10,12,15-
20,30,32 and 4 studies including only men.6,8,13,14 Women
needed a wide range of information in all categories,5,7,10,12,15-
20,30,32 particularly decision-making for risk-reducing
options7,12,17,18,20,30 and emotional management and coping
strategies,7,12,15,17-19,30 which were not reported for men. Men
required gender-specific information about prostate and male
breast cancer risks6,13,14 and risk management strategies.8,14

Patients with cancer (n = 7 studies)6,10,16-20 and pre-
vivors (n = 6 studies)6,7,12,13,16,19 required similar infor-
mation regarding the role of pathogenic BRCA genes,
personalized cancer risk, psychological issues, familial is-
sues, and cascade genetic testing of relatives. However,
previvors required further information about the risk of
developing cancer in the future6,7,12,13,16 and risk-reducing
strategies.6,7,12,13,19 Patients with cancer required more in-
formation about the risk of recurrence on the unaffected side
and risk for cancer in other organs,16,19 whereas this infor-
mation was not relevant for previvors.

Most studies (n = 13 studies) focused on individuals
identified with a pathogenic variant5,7,8,10,12,16-20,30,32,33 rather
than untested relatives from families harboring
pathogenic BRCA variants (n = 1 study).15 The most
frequently reported informational needs of individuals with
BRCA pathogenic variants were personalized cancer-
risk5,7,10,12,16,18,30 and risk-reducing options,5,7,8,10,12,16-
20,30,32 whereas the least frequently reported ones were social
issues related to genetic testing12 and the role of pathogenic
BRCA genes in developing hereditary cancer.16 Untested rel-
atives focused on risk-reducing salpingo-oophorectomy and
lifestyle, information on reproduction, and psychological is-
sues, eg, emotional management and coping.15
Discussion

This comprehensive review examined the information needs
of diverse individuals from families harboring
pathogenic BRCA variants. We identified 9 categories of
informational needs from 18 studies based on gender, per-
sonal cancer history, and genetic testing status. Although the
selected studies included an overall large sample, men,
untested relatives, and racial or ethnic minorities were un-
derrepresented. In the following sections, we compare our
findings with prior literature and with international guide-
lines to shed light on implications for research and practice.

An accelerating number of studies focused on individual
members of families harboring pathogenic BRCA vari-
ants.12,34 Our findings showed that in recent years, research
has focused on patient needs and patient-centered care,34,35
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following an increasing demand for genetic counseling and
testing.36 Our findings offer salient directions for future
research, focusing on the information needs of men and
untested relatives and addressing limitations of prior studies,
especially the limited representation of individuals and
families from minority racial and ethnic backgrounds.

Families harboring pathogenic BRCA variants required a
broad scope of information, primarily related to living with
cancer risk and the risk of child(ren) and relatives inheriting the
familial pathogenic variant. This is different from the infor-
mation needs of patients without hereditary cancer,21,34 who
focus primarily on prognosis, treatment and side effects, and
rehabilitation.11,12 Families harboring pathogenic BRCA vari-
ants require unique information to cope with the challenges
originating from “living with BRCA.” Their informational
needs are dynamic, changing according to the individual life
trajectories, cancer status, and genetic testing status. These
findings are consistent with international guidelines regarding
the relevance of genetic counseling before a cancer diagnosis,
during cancer care, and during rehabilitation.37 Thus, it is
crucial to evaluate the information needs of individuals with
genetic risks over extended periods of time.35 Finally, our
findings reveal important knowledge gaps regarding the in-
formation needs of at-risk relatives, whomay consider cascade
genetic testing, and make a significant contribution to pro-
moting equity in genomic health care.38

The greatest concern of families harboring
pathogenic BRCA variants included cancer risks and risk
management, which have been emphasized as major topics of
discussion in genetic counseling following international
guidelines by the National Comprehensive Cancer Network
(NCCN), American Society of Clinical Oncology (ASCO),
European Society for Medical Oncology (ESMO), and US
Preventive Services Task Force (USPSTF).37,39 This is not
surprising considering that pathogenic BRCA variants have
high penetrance and are associated with the development of
multiple types of cancer.2 However, our findings revealed
gaps in the treatment and risk management guidelines when
comparing the actual information needs of individuals from
these families who require a broad spectrum of detailed in-
formation, including timing, benefits, limitations, costs and
insurance coverage of surgical procedures, details about
nonsurgical options that could replace or delay risk-reducing
surgeries, and decisional support based on peer experiences.
With the exception of NCCN guidelines, which emphasize
the importance of covering cancer risk−reduction options and
family implications of hereditary cancer, most guidelines do
not provide guidance regarding the specific content or the
format of genetic counseling sessions.37,39 Our findings can
be used to enrich current guidelines and improve patient
satisfaction with genetic care, because they have implications
for personalized counseling of different members from fam-
ilies harboring pathogenic BRCA variants.40

Our findings can also be used to enhance the content and
structure of tailored educational materials and technology-
based informational sources, eg, chatbots and patient
portals for these families.41 They can also inform assess-
ment tools that evaluate information needs before coun-
seling, not only for families harboring HBOC-associated
variants but also for possibly other hereditary syndromes.
Communication during genetic counseling tends to be pri-
marily unidirectional and tends to provide large amounts of
information during mostly 1 or 2 sessions.42 Our findings
can facilitate tailoring and effective communication during
genetic counseling, eg, the consultation could focus on pa-
tients’ main concerns and cover unaddressed information
with educational materials.

Finally, individuals from families harboring
pathogenic BRCA variants need additional information and
support regarding the management of psychosocial issues.
Primary studies reported concerns about family implications
of hereditary cancer and the psychological and social issues
related to the testing, indicating the significant interpersonal
aspects of genetic risk.35 Determining the psychosocial
needs during the care trajectory can further clarify the type
of intervention and resources that will be most effective and
valuable for a particular population.35

One limitation of this study was that it may not include
meaningful content published in languages other than En-
glish. Most studies were conducted in North America and
Europe, and the results may not be generalizable to families
harboring pathogenic BRCA variants in other countries.
Although the overall sample size was substantial, results
from subgroup analyses in certain domains with small
sample sizes, ie, cascade genetic testing of relatives, the role
of BRCA genes in hereditary cancers, and social issues
related to genetic testing, should be interpreted with caution.
We could not identify information needs based on race and
ethnic background because of the large amount of missing
or mixed data regarding race and ethnicity in primary
studies. We did not include primary studies of information
needs of individuals with pathogenic variants in other high-
penetrance genes, eg, PALB2, because the scientific litera-
ture on this topic is extremely scarce. Finally, only 1 study
moved beyond individuals identified with a pathogenic
BRCA variant, and our findings may not reflect informa-
tional needs among untested relatives from these families.

Despite the aforementioned limitations, the strength of this
systematic review is thatwe investigated the information needs
directly reported by individuals from families harboring
pathogenic BRCA variants by including a large number of
studies that collected narrative data and by converting the
survey data into compatible narrative codes. Informational
needs of individuals from these families are unique and dy-
namic, depending on life trajectories and cancer status. Our
findings indicate the need for multiple genetic counseling
sessions over a prolonged period of time along the care con-
tinuum, because members of these families live with cancer
risk their entire lives. In light of the costs and feasibility of
providing genetic counseling in the long term, efforts should
focus on developing and using alternative counselingmethods,
eg, telephone and technology-based methods that are equally
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acceptable by patients and can supplement in-person coun-
seling.43,44Notably, international guidelines do not address the
content and format of genetic counseling, and our findings can
be used to address this gap in clinical practice. Healthcare
professionals and specialists should provide tailored and
detailed genetic information based on gender, cancer status,
and genetic testing status; address psychosocial concerns; and
provide support according to individual life stages. The iden-
tified typology, including the content and structure of infor-
mational needs, has implications for guiding genetic
counseling sessions and for developing tailored educational
materials, personalized interventions, and assessment tools to
gauge information needs before genetic counseling sessions.
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