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Abstract
Purpose  Research has shown that cancer genetic risk is often not well understood by patients undergoing genetic testing and 
counseling. We describe the barriers to understanding genetic risk and the needs of high-risk persons and cancer survivors 
who have undergone genetic testing.
Methods  Using data from an internet survey of adults living in the USA who responded ‘yes’ to having ever had a genetic 
test to determine cancer risk (N = 696), we conducted bivariate analyses and multivariable logistic regression models to 
evaluate associations between demographic, clinical, and communication-related variables by our key outcome of having 
vs. not having enough information about genetics and cancer to speak with family. Percentages for yes and no responses to 
queries about unmet informational needs were calculated. Patient satisfaction with counseling and percentage disclosure of 
genetic risk status to family were also calculated.
Results  We found that a lack of resources provided by provider to inform family members and a lack of materials provided 
along with genetic test results were strongly associated with not having enough information about genetics and cancer (OR 
4.54 95% CI 2.40–8.59 and OR 2.19 95% CI 1.16–4.14 respectively). Among participants undergoing genetic counseling, 
almost half reported needing more information on what genetic risk means for them and their family and how genetic testing 
results might impact future screening.
Conclusion  High levels of satisfaction with genetic counseling may not give a full picture of the patient-provider interac-
tion and may miss potential unmet needs of the patient. Accessible resources and ongoing opportunities for updating family 
history information could reinforce knowledge about genetic risk.
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Introduction

Medical decision-making has become increasingly complex 
over the past decades. This complexity is driven in part by 
the growth of research on human genetic variation leading 

to advances in genomic technologies for the early diagno-
sis and prevention of diseases [1]. The risk of breast and 
ovarian cancer among BRCA carriers by age 70 is about 65 
and 39%, respectively, and among those with Lynch syn-
drome, a condition linked to pathogenic mutations in DNA 
mismatch repair genes, the risk of colorectal cancer is 40% 
[2, 3]. Identifying persons with high-risk genetic mutations 
and their family members is a critical step in the screening, 
prevention, and early treatment of these cancers. However, 
a recurring theme from research on communicating genetic 
cancer risk information has been that genetic risk is not well 
understood [4–9]. Genetic risk evaluation is part of a com-
prehensive process that can include genetic counseling and 
testing, receipt of test results, disclosure of results to family 
members, and subsequent medical follow-up. Throughout 
this process, effective communication of genetic information 
and cancer risk is crucial to making informed choices about 
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treatment and surveillance [5, 10]. Although primary care 
physicians, oncologists, and other healthcare providers can 
be involved in this process, genetic counselors play a key 
role in conveying information about cancer risk, inheritance, 
genetic concepts, genetic test results, cancer screening, and 
cancer prevention [11].

The challenges faced by genetic counselors in communi-
cating this information stem from the uncertainty inherent 
in genetics as well as from limitations in the communication 
process itself. Mishel’s theory of uncertainty posits that situ-
ations involving complexity, ambiguity, lack of information, 
and unpredictability about outcomes contribute to uncer-
tainty in understanding information and in making informed 
medical decisions [12]. At its core, genetic risk information 
is complex and leans heavily on probability and statistics that 
can be difficult to understand, even for healthcare providers 
[13–15]. There can also be scientific uncertainty regarding 
the interpretation of test results and appropriate follow-up. 
For example, a result indicating a variant of unknown sig-
nificance or a negative test in the face of a strong family 
history challenges unambiguous interpretation about future 
cancer risk [16]. Additionally, the concept of inheritance 
can differ between patients and health care providers [17]. 
Finally, having a deleterious genetic mutation is only one 
predictor of a multifactorial disease in which environmental 
factors and behavioral characteristics also play a role [15].

Concerns about communicating genetic information 
reported by oncologists and other health care providers 
include a lack of educational materials to provide patients 
[18] and lack of interventions to assist healthcare providers 
in discussing hereditary risk and testing [19]. In addition 
to the task of explaining the biomedical content of genetic 
information, research has also highlighted the importance of 
establishing rapport and empathy in the process of exchang-
ing knowledge with patients and the need to address psycho-
social concerns of patients during the counseling process 
[4]. Finally, it has been demonstrated that suboptimal com-
munication about genetic information can cascade through-
out the family thereby limiting the potential for reducing 
cancer risk [20].

The concept of uncertainty provides a framework for 
examining whether the communication process has success-
fully met the needs of persons undergoing genetic coun-
seling and testing. More focused uncertainty typologies 
have been concerned with the process of communicating 
risk. To address the uncertainty involved in communicating 
genetic cancer risk, Hong proposed a typology that includes 
(1) uncertainty about understanding genetic information, (2) 
uncertainty about future cancer risk, (3) uncertainty about 
the usefulness of genetics, (4) uncertainty about the conse-
quences or about how to manage information, and (5) uncer-
tainty about what genetic test results mean for the patient’s 
family [1].

To address the challenges in managing uncertainty, atten-
tion to the information needs of people undergoing genetic 
counseling and to the communication process itself are 
key factors [4, 21]. The key analysis examined the relative 
importance of demographic, clinical, and communication-
related characteristics that influence participant’s reporting 
that they have enough information about genetics and cancer 
to speak with family members. We conducted a descriptive 
study on the sources of information that would be useful 
for family communication. Finally, we ask whether partici-
pants were satisfied with communication they had with their 
genetic counselor about cancer risk (yes vs no) and whether 
and to which family members they disclosed their genetic 
test results. We use the uncertainty frameworks as described 
above to classify key areas of additional informational needs.

Materials and methods

Survey procedures

Using the internet for recruitment, this research study 
enrolled adults 18-years and older living in the USA who 
responded ‘yes’ to having ever had a genetic test to deter-
mine risk of developing cancer in the future. Individuals 
were recruited through paid ads on Facebook, Instagram, 
Twitter, and Google. Cancer-related advertisements were 
designed and posted on social media and Google to invite 
participants to complete the survey. Targeted ads used each 
site’s filtering abilities that included factors such as age, gen-
der, and keywords and phrases such as BRCA1 and genetic 
testing.

Recruitment ads were first posted on December 19, 
2019 and removed on April 23, 2020. After clicking on the 
ad, respondents were taken to the survey welcome screen 
informing them of their rights as a participant, including 
information about the study (e.g., description, time to com-
plete, and incentive offered on completion) and that they 
could skip any question they did not want to answer. Upon 
completion of the first survey, participants were asked if they 
would also participate in the second survey. After providing 
an email address they were sent a link to the second survey. 
New respondents were recruited via social media to com-
plete the second survey. Data from both surveys were used 
in the analyses. At the end of data collection, a total of 757 
respondents completed the initial survey, of which 438 out 
of the total 757 respondents invited for the second survey, 
completed both surveys; an additional 366 respondents were 
newly recruited and completed the second survey for a total 
of 804 respondents to the second survey.

Data were obtained from two surveys conducted 
among people who have had genetic testing for cancer 
risk. Questions for the surveys were taken from nationally 
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representative surveys (The Health Information National 
Trend Survey (HINTS) and the National Health Interview 
Survey (NHIS) in addition to questions developed specifi-
cally for the study [22, 23]. The first was administered to 
those who have had genetic testing for cancer risk and con-
tained content on communication of genetic risk among fam-
ily members. The second was administered as a follow-up 
survey for those who completed the initial high-risk ques-
tionnaire as well as newly recruited respondents. This sec-
ond survey focused on the needs and preferences for tools 
and resources for family communication of genetic risk and 
is the focus of this analysis. Each survey took on average 
19 min to complete. Individual questionnaires with 50% or 
more of the survey questions as ‘don’t know’ and/or ‘pre-
fer not to answer’ were considered non-responsive and not 
included in analyses.

The NORC institutional review board (IRB) conducted a 
full board review and provided approval on June 15, 2016. 
Given the sensitive nature of the survey material, the IRB 
provided a Waiver of Documentation of Consent. Respond-
ents completing the survey online gave their consent by 
clicking “Continue” after reading a written introduction to 
their rights as a participant. Upon completing the first and/or 
the second survey, respondents were eligible for a $5 Ama-
zon gift card.

Participants

The follow-up survey was completed by 803 participants 
with 697 reporting they had a BRCA1/2 test or a test for 
Lynch syndrome or both. Those reporting ‘other’ genetic 
testing (n = 106) or missing the response to the outcome 
variable (n = 1) were excluded from analysis.

Measures

Outcomes

Participants were asked how much they agreed with the 
statement that they ‘had enough information about genet-
ics and cancer to speak with family members.’ The 5-item 
response categories were dichotomized into agree/strongly 
agree versus disagree/strongly disagree/neither agree nor 
disagree. Participants were asked how satisfied they are with 
the communication they had with a genetic counselor about 
their cancer risk. The 5-item response options included very 
satisfied, satisfied, neither satisfied nor dissatisfied, dissatis-
fied, and very dissatisfied.

Uncertainty remaining after genetic counseling and test-
ing was assessed by asking participants to respond ‘yes’ or 
‘no’ to the usefulness of a series of information sources or 
materials for discussions about cancer family history. These 
choices included more discussion with genetic counselor, 

discussion with physician, information pamphlets, referral 
to support group, general information about genetic muta-
tions, what results mean for their risk, what results mean 
for family members, what results mean for future cancer 
screenings, how to reduce cancer risk, where to go for more 
information, where to seek emotional or psychological sup-
port, information about insurance coverage for testing, and 
options for cancer prevention (see Table 3).

Finally, we asked whether participants shared their 
genetic test results with first-degree relatives and the number 
of first-degree relatives with whom they shared information.

Demographic data

Sociodemographic characteristics included age, highest 
level of education, annual household income, race, ethnic-
ity, employment (currently employed versus unemployed, 
retired, student, homemaker, disabled, other), and health 
insurance status coverage (yes vs. no). See Table 1 for cat-
egorization of variables.

Clinical characteristics

Participants were asked whether they had been told by 
a doctor or health professional that they had a cancer or 
malignancy of any kind. We excluded non-melanoma skin 
cancer in reporting a yes or no response. We asked whether 
participants had undergone genetic testing for Lynch syn-
drome (or hereditary colorectal cancer) and whether they 
had undergone genetic testing for a BRCA1 or BRCA2 muta-
tion for increased breast and ovarian cancer risk. We asked, 
‘What was the result of your BRCA test’ and ‘What was the 
result of your genetic test for hereditary colorectal cancer.’ 
Options for reporting results of these tests were: ‘I carry a 
gene mutation that is associated with a greater cancer risk 
for me or my family’ which we categorized as a positive 
genetic test result; ‘I was found to have a gene mutation, but 
it is not clear whether it is associated with cancer risk for me 
or my family’ which we categorized as variant of unknown 
significance; and ‘No gene mutation was found’ which we 
categorized as negative test result. We combined positive, 
negative, and variant of unknown responses for BRCA​ and 
Lynch syndrome into one genetic testing results variable.

Communication characteristics

Participants answered yes or no to having received genetic 
counseling for cancer risk, to questions about whether edu-
cational materials were provided along with genetic test 
result, and whether any resources to help inform family 
members were provided. To investigate whether knowl-
edge could be influenced by experience of genetic testing 
in the family, we asked whether participants were the first 
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in their family to be tested, whether other family members 
were tested first, or whether they were the only person 
in their family to be tested. We asked whether ‘you have 
shared your most recent genetic test results with any of 
the following biological or blood relatives.’ The question 
was asked for each relative separately (mother, father, sis-
ter, brother, half-brother, half-sister, daughter, son, uncle, 
aunt, cousin). Response categories included the following: 
‘yes,’ ‘no,’ ‘I plan to but not yet, I haven’t decided,’ ‘not 
applicable,’ and ‘prefer not to answer.’ We calculated the 
response for ‘yes’ for first degree relatives.

Analysis

We first produced descriptive statistics for the sample. We 
calculated percentages and means for the demographic, 
clinical, and communication-related variables by the out-
come of interest (having enough information about genet-
ics) and tested differences using t-tests and Chi-square 
tests. Pearson Correlation coefficients and chi-square sta-
tistics were used to assess the association between vari-
ables. Results from the bivariate analysis that were statis-
tically significant at the P < 0.20 level were included in a 
multivariate logistic regression model that also included 
age. Odds ratios and corresponding 95% confidence inter-
vals were calculated and results were considered statisti-
cally significant at P < 0.05. The goodness of model fit was 
assessed with Hosmer–Lemeshow test statistic. Percent-
ages for yes and no responses to queries about unmet needs 
and additional information were calculated. Analyses were 
conducted using SAS version 9.4.

Table 1   Characteristics of high-risk persons or cancer survivors 
stratified by having enough information about genetics and cancer to 
speak with family members

Had enough information about 
genetics and cancer to speak with 
family members

Yes: N = 611 No: N = 85 P-value*

N (%) N (%)

Demographic factors:
AGE: mean (SD) 48.7 (13.8) 46.2 (13.8) 0.13a

Sex
 Male 39 (92.9) 3 (7.1) 0.84
 Female 570 (87.3) 82 (12.6)

Education
 HS or less 55 (90.2) 6 (9.8) 0.33
 Some post HS/some college 119 (82.6) 24 (16.7)
 College graduate 233 (87.6) 33 (12.4)
 Post-graduate 201 (90.5) 21 (9.5)

Race
 NH white 517 (87.8) 71 (12.1) 0.75
 NH black 18 (78.3) 5 (21.7)
 Hispanic 32 (84.2) 6 (15.8)
 Other or multiple race 31 (96.9) 1 (3.1)

Employment
 Employed 361 (89.4) 42 (10.4) 0.38
 Other 247 (85.2) 43 (14.8)

Income
 Less than $20,000 41 (87.2) 6 (12.8) 0.57
 $20,000 to $49,999 101 (82.1) 22 (17.9)
 $50,000 to $99,999 202 (89.8) 22 (9.8)
 $100,000 to $199,999 152 (88.4) 20 (11.6)
 $200,000 or more 50 (92.6) 4 (7.4)

Health insurance
 Yes 592 (87.7) 82 (12.2) 0.99
 No 18 (85.7) 3 (14.3)

Clinical factors:
Have you ever been told by a doctor or other health professional 

that you have had cancer or a malignancy of any kind
 Yes 270 (88.0) 37 (12.0) 0.90
 No 331 (87.6) 46 (12.2)

Genetic testing results
 Positive 209 (92.9) 16 (7.1) 0.003
 Variant of Unknown signifi-

cance
64 (82.1) 14 (17.9)

 Negative 334 (86.5) 51 (13.2)
Communication factors:
Received genetic counseling for cancer risk
 Yes 519 (89.2) 62 (10.7) 0.008
 No 85 (82.5) 18 (17.5)

Were materials provided along with your genetic test results
 Yes, materials provided 526 (90.4) 56 (9.6) 0.0001
 No materials provided 66 (73.3) 24 (26.7)

Table 1   (continued)

Had enough information about 
genetics and cancer to speak with 
family members

Yes: N = 611 No: N = 85 P-value*

N (%) N (%)

I was not provided with any resources to help me inform family 
members about what the results of my genetic test

 Yes, resources provided 335 (95.4) 16 (4.6) 0.0001
 No resources provided 268 (79.8) 68 (20.2)

Who was first in family to undergo testing?
 No one else tested in family 278 (83.7) 54 (16.3) 0.02
 I was the first tested 124 (88.6) 15 (10.7)
 Other relative first tested 207 (92.8) 16 (7.2)

*Chi-square test P-values
a t-test P-value for the mean
Numbers may not sum due to non-response for item
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Results

The 696 participants in our survey ranged in age from 
18 to 80 years. The majority were women (93.7%), non-
Hispanic White (84.5%), and had a bachelor’s degree or 
higher education level (70.7%). In addition, 58% were 
employed and 65.8% had an annual household income of 
greater than $50,000. We found that 89.5% of respondents 
shared genetic information with at least one-first degree 
relative and of those who shared genetic information, 
55.4% shared with 3 or more first-degree relatives (data 
not shown). Most of the participants had received genetic 
counseling (83.3%) and 92.5% of these participants were 
satisfied or very satisfied with the communication they had 
with their genetic counselor.

Table 1 presents demographic, clinical, and communica-
tion-related unadjusted percentages of participants respond-
ing yes or no to having enough information about genetics 
and cancer (one participant did not respond to the outcome 
question about having enough information). Overall, almost 
88 percent of the respondents agreed they had enough infor-
mation about genetics and cancer to speak with family mem-
bers. Not having enough information about genetics and 
cancer was more likely to be reported by those who did not 
receive genetic counseling or by those who did not receive 
materials with genetic test results or resources for informing 
family members. Of the clinical factors, only testing results 
were significantly associated with having enough informa-
tion. Sociodemographic characteristics did not strongly dif-
fer by the outcome.

Table 2 presents adjusted odds ratios and 95% confi-
dence intervals from multivariable logistic regression 
model for having enough information about genetics and 
cancer. The model included variables that were statisti-
cally significant at the 0.20 level in Table 1. Model fit was 
acceptable with Hosmer–Lemeshow P-value = 0.73.

Younger age was associated with a lack of information 
about genetics. Also associated with not having enough 
information about genetics was being the only person or 
the first person in the family undergoing genetic testing 
vs. having other family members tested first. Among those 
with no resources provided to help inform family members, 
the odds of not having enough genetic information was 4.5 
times higher compared with those having resources provided 
(OR 4.54, 95% CI 2.40–8.59). Among those with a lack of 
materials being provided with genetic results, the odds of 
not having enough genetic information was 2.2 times higher 
compared to those having materials (OR 2.20, 95% CI 
1.16–4.14). Reporting a lack The odds ratio for not having 
information among those with a variant of unknown signifi-
cance vs. a negative result was elevated but not statistically 
significant (OR 1.77, 95% CI 0.85–3.72).

Table 3 presents an assessment of informational needs 
of those who had undergone genetic counseling (n = 575). 
Agreement or disagreement with 12 types of additional 
information that would be useful for informing discussions 
about cancer family history were ranked in order of highest 
to lowest percentages. Among participants who had genetic 
counseling, almost 48% responded yes to needing more 
information on what genetic risk means for their family, 
45% responded yes to needing more information on how 
genetic testing results might impact future screening, and 
42.8% responded yes to needing more information on what 
genetic test results mean for them. The lowest percentage for 
endorsing additional needed information were seen for refer-
ral to support groups (21%) and information on where to go 
for additional emotional or psychological support (21.4%). 
Almost 11% of respondents found none of the suggested 
sources to be useful.

Discussion

Most participants in our study had received genetic coun-
seling and the majority reported being satisfied with the 
communication with their counselors. This is consistent 
with several studies reporting overall high levels of sat-
isfaction with the counseling process [24, 25]. Also con-
sistent with prior research, most respondents shared the 

Table 2   Adjusted odds ratios and 95% confidence intervals for char-
acteristics associated with not having enough information about 
genetics and cancer to inform family members

Effect OR* 95% Wald 
CI

LCI UCI P-value

AGE in years (continuous) 0.97 0.95 0.99 0.003
Genetic testing results
Positive vs negative 1.10 0.55 2.21 0.78
Variant of unknown vs negative 1.77 0.85 3.72 0.13
Ever received genetic counseling
No vs yes 1.12 0.58 2.17 0.73
No materials were provided along with genetic test results
No materials provided vs materials 

provided
2.19 1.16 4.14 0.02

I was not provided with any resources by provider to help you 
inform family members

No resources provided vs resources 
provided

4.54 2.40 8.59 0.0001

Who was first tested
Only I was tested vs other relative first 

tested
3.87 1.78 8.44 0.001

I was first tested vs other relative first 
tested

2.86 1.16 7.07 0.02
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results of their genetic test with relatives [26–29]. Never-
theless, our research suggests that despite high satisfaction 
with genetic counseling and over 90% of participants shar-
ing genetic test results with relatives, uncertainty about the 
information they share remains.

A lack of materials and resources for informing relatives 
suggested a lack of information about genetics and cancer. 
Investigation to identify the most effective methods of com-
municating genetic test results could be useful in increasing 
knowledge. Existing research shows that patients have unmet 

Table 3   Types of information 
or materials that would 
be useful for discussions 
about cancer family history 
among participants who have 
undergone genetic counseling 
for cancer risk (n = 575)

Numbers may not sum due to non-response for item

N (%)

What genetic testing results mean for your children, siblings, and other family members
 Yes 274 (47.7)
 No 301 (52.4)

How genetic test results might impact future cancer screenings
 Yes 259 (45.0)
 No 316 (55.0)

What genetic test results mean for you and your risk
 Yes 246 (42.8)
 No 329 (57.2)

How to reduce cancer risk
 Yes 201 (35.0)
 No 374 (65.0)

Information pamphlets or FAQs
 Yes 201 (35.0)
 No 374 (65.0)

General information about genetic mutations
 Yes 198 (34.4)
 No 377 (65.6)

Where to go for more information
 Yes 196 (34.1)
 No 379 (65.9)

Insurance coverage for genetic testing
 Yes 190 (33.0)
 No 385 (67.0)

More discussion with genetic counselor
 Yes 188 (32.7)
 No 387 (67.3)

Understanding choices or options for cancer prevention
 Yes 169 (29.4)
 No 406 (70.6)

Discussions with physician
 Yes 135 (23.5)
 No 440 (76.5)

Where and who to go see for emotional or psychological support
 Yes 123 (21.4)
 No 452 (78.6)

Referral to support group
 Yes 121 (21.0)
 No 454 (79.0)

None of the above
 Yes 62 (10.8)
 No 513 (89.2)



25Breast Cancer Research and Treatment (2024) 208:19–27	

needs for information and that materials provided during 
results disclosure can aid family communication [8, 30, 31]. 
We saw that experiences with genetic testing in the family 
influenced knowledge about genetics and cancer. Being the 
only family member tested or the first in family tested were 
significantly associated with the perceived lack of infor-
mation about genetics compared with participants whose 
other relatives were tested first. Our findings also suggest 
that shared experiences with genetic testing within families 
contribute to an understanding of genetic risk and cancer and 
of how to navigate increased risk.

Our research describes several informational needs that 
remain despite participants having had genetic counseling. 
Most of these responses speak to the uncertainty about 
the complexity of genetic information as well as concerns 
about future cancer risk and consequences of testing [5, 32]. 
Almost half of the study participants reported that they could 
use more information on what genetic testing results mean 
for their family. This need reflects the component of Hong’s 
typology that addresses uncertainty about what genetic test 
results mean for the family. Almost 43% of the respondents 
would find information on the meaning of genetics and can-
cer risk more useful, an indication of uncertainty related 
to probability and complexity of information on genetics 
and future cancer risk. Under Hong’s typology, this cor-
responds with the uncertainty about understanding genetic 
risk and uncertainty about future risk. A similar percentage 
of respondents (45%) expressed a need for understanding 
what results mean for screening which corresponds with the 
type of uncertainty regarding the consequences of testing. 
Over one-third of respondents would find general informa-
tion on genetic mutations, additional sources of information, 
more discussion with genetic counselors, and informational 
pamphlets useful, which again addresses probability and 
complexity of genetic information. Another concern voiced 
by one-third of the respondents was uncertainty about health 
insurance coverage which also touches upon the conse-
quences of testing. Fewer participants endorsed the need 
for referral to support groups or psychological support and 
almost 11% found none of the listed information sources 
useful. These findings about information needs are consist-
ent with a recent study that found over half of patients who 
had received genetic counseling in a medical setting also 
reported seeking out additional information [33].

Many of potential information needs described in Table 3 
center around the complexity of genetic risk information 
and the probabilistic nature of risk estimates. Knowledge 
about genetics and cancer risk is poor even among medi-
cal experts and well-educated persons [14] and few topic 
areas as complex as genetics and cancer risk are likely to 
be understood with a one-time ‘training experience.’ Ongo-
ing surveillance for cancer among high-risk patients might 
provide an opportunity to revisit and update both family 

history information and reinforce knowledge about genetic 
risk. Cancer risk changes with additional diagnoses of can-
cer among family members signaling the need for additional 
genetic counseling and modification of prevention efforts. 
Uncertainty management then becomes an iterative process 
of interaction between healthcare providers and patients [34, 
35]. How this can be carried out is likely to depend on the 
setting where genetic counseling takes place. Adding addi-
tional genetic counseling support via telephone contact was 
found to increase family communication among high-risk 
patients [36]. In addition, access to communication options 
such as web-based platforms, apps, or software conversation 
tools that can be regularly accessed may increase knowledge 
of genetic inheritance in some populations [37]. Including 
multiple healthcare providers across visits may also aid in 
communicating uncertain and complex information [38]. 
These information sources become more important with the 
increased use of direct-to-consumer genetic testing services.

Management of uncertainty may require more than fill-
ing knowledge gaps [32]. Medical decisions are often made 
within, and guided by, the framework of lived experiences of 
cancer in the family [39, 40]. Many people’s understandings 
of heredity are grounded in social relationships—i.e., their 
concepts of kinship and closeness with relatives, and this 
understanding often differs from that of genetic counselors 
and other healthcare providers—a mismatch that can hinder 
truly informed decision-making [17, 41]. Reuter et al. found 
that patients view VUS results through their own experience 
based on their family’s history and assign significance where 
there is uncertainty [42]. Objectively understood genetic 
inheritance has the potential to redefine aspects of family 
and kinship by linking close and distant relatives that may 
not be socially linked and by defining relatives by disor-
ders rather than emotional kinship ties [43]. Integrating the 
objective and lived experiential understanding of inheritance 
could serve to facilitate informed decision making [39]. A 
framework that elicits patient’s values and concerns can lead 
to a consensus between patients and providers about goals 
and shared decision regarding risk management [38].

We note several limitations that may limit the gener-
alizability of our results. Using social media for recruit-
ment yields a non-probability sample of unknown repre-
sentativeness of the true sample of individuals having had 
genetic testing for cancer risk. Another limitation is that we 
could not validate by medical records whether participants 
received genetic counseling. However, we did exclude from 
analysis those who responded “other” to type of genetic 
testing. We also did not have details on the content of the 
counseling experience or when respondents underwent 
counseling and did not ask whether participants underwent 
multigene panel testing. Our sample included few men and 
participation among non-Hispanic Black persons and His-
panic persons was low. In addition, 70% of the participants 
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in our sample were college graduates or had post graduate 
education. Our sample was limited to individuals present on 
one of the social media sites where ads appeared and who 
were shown one of the ads. Individuals who were online at 
the time of the ad postings, spend greater amounts of time 
on social media, and had faster connection speeds were more 
likely to be shown one of the targeted recruitment ads. In 
addition, the survey required access to a computer or mobile 
device with internet access, both for recruitment and sur-
vey completion. Finally, as the survey was only offered in 
English, participation was limited to those with competent 
English proficiency.

Conclusion

Despite research demonstrating the positive relationship 
between genetic counseling and knowledge about genetics 
[44, 45], our results indicate an ongoing need for informa-
tion on what testing results mean for individuals and their 
families. Consistent with qualitative research on genetic 
counseling, [25] our research also suggests that measures 
of satisfaction with the genetic counseling may not give a 
full picture of the patient-provider interaction and may miss 
potential unmet information needs of the patient.

Uncertainty is an inherent part of being at a high risk of 
developing cancer [46] and current genomic technologies 
are unlikely to reduce it. Participants in our study expressed 
the need for additional information about future cancer risk, 
cancer risk reduction, and most often, what genetic testing 
results mean for family members—topics typically covered 
during genetic counseling. Accessible resources and ongoing 
opportunities for updating family history information could 
reinforce knowledge about genetic risk, as could strategies to 
incorporate the lived experience of cancer into discussions 
with healthcare providers.

Author contributions  Lucy A. Peipins: conceptualization, methodol-
ogy, investigation, writing—original draft, writing—review & edit-
ing. Sabitha Dasari: formal analysis, data curation, writing—review 
& editing. Melissa Viox Heim: investigation, resources, data curation, 
writing—review & editing. Juan L. Rodriguez: conceptualization, 
investigation, methodology, project administration, funding acquisi-
tion, writing—review & editing.

Funding  Funding support was provided by the Centers for Disease 
Control and Prevention (Contract Number 200-2014-61264-0002).

Data availability  To protect the privacy of the participants, data regard-
ing this study is not publicly available. Data may be provided upon 
request in aggregate form.

Declarations 

Conflict of interest  The authors have no conflicts of interest to declare.

References

	 1.	 Hong SJ (2020) Uncertainty in the process of communicating 
cancer-related genetic risk information with patients: a scoping 
review. J Health Commun 25(3):251–270. https://​doi.​org/​10.​1080/​
10810​730.​2020.​17459​63

	 2.	 Antoniou A, Pharoah PD, Narod S et al (2003) 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 72(5):1117–
1130. https://​doi.​org/​10.​1086/​375033

	 3.	 Palomaki GE, McClain MR, Melillo S, Hampel HL, Thibodeau 
SN (2009) EGAPP supplementary evidence review: DNA testing 
strategies aimed at reducing morbidity and mortality from lynch 
syndrome. Genet Med 11(1):42–65. https://​doi.​org/​10.​1097/​GIM.​
0b013​e3181​8fa2db

	 4.	 Jacobs C, Patch C, Michie S (2019) Communication about genetic 
testing with breast and ovarian cancer patients: a scoping review. Eur J 
Hum Genet 27:511–524. https://​doi.​org/​10.​1038/​s41431-​018-​0310-4

	 5.	 Kalke K, Studd H, Scherr CL (2021) The communication of uncertainty 
in health: a scoping review. Patient Educ Couns 104(8):1945–1961. 
https://​doi.​org/​10.​1016/j.​pec.​2021.​01.​034

	 6.	 Smerecnik CMR, Mesters I, de Vries NK, de Vries H (2008) Educat-
ing the general public about multifactorial genetic disease: applying 
a theory-based framework to understand current public knowledge. 
Genet Med 10(4):251–258. https://​doi.​org/​10.​1097/​GIM.​0b013​e3181​
6b4ffd

	 7.	 Young AL, Butow PN, Vetsch J et al (2017) Family communication, 
risk perception and cancer knowledge of young adults from BRCA1/2 
families: a systematic review. J Genet Couns 26(6):1179–1196. https://​
doi.​org/​10.​1007/​s10897-​017-​0125-4

	 8.	 Ratnayake P, Wakefield CE, Meiser B et al (2011) An exploration of the 
communication preferences regarding genetic testing in individuals 
from families with identified breast/ovarian cancer mutations. Fam 
Cancer 10(1):97–105. https://​doi.​org/​10.​1007/​s10689-​010-​9383-0

	 9.	 Zhao J, McBride CM, Guan Y (2020) Misinterpretation of hereditary 
breast cancer risk and its association with information sharing motives 
among women at low likelihood of carrying a BRCA1/2 mutation. 
Public Health Genomics. https://​doi.​org/​10.​1159/​00051​1131

	10.	 Bylund CL, Fisher CL, Brashers D, Edgerson S, Glogowski EA, Boyar 
SR, Kemel Y, Spencer S, Kissane D (2012) Sources of uncertainty 
about daughter’s breast cancer risk that emerge during genetic coun-
seling consultations. J Genet Couns 21:292–304

	11.	 Resta R, Biesecker BB, Bennett RL et al (2006) A new definition 
of genetic counseling: National Society of Genetic Counselor’s task 
force report. J Genet Couns 15(2):77–83. https://​doi.​org/​10.​1007/​
s10897-​005-​9014-3

	12.	 Mishel MH (1988) Uncertainty in illness. Image J Nurs Scholarsh 
20(4):225–32. https://​doi.​org/​10.​1111/j.​1547-​5069.​1988.​tb000​82.x

	13.	 Baars MJ, Henneman L, Ten Kate LP (2005) Deficiency of knowledge 
of genetics and genetic tests among general practitioners, gynecolo-
gists, and pediatricians: a global problem. Genet Med 7(9):605–610. 
https://​doi.​org/​10.​1097/​01.​gim.​00001​82895.​28432.​c7

	14.	 Chapman R, Likhanov M, Selita F, Zakharov I, Smith-Woolley E, 
Kovas Y (2019) New literacy challenge for the twenty-first century: 
genetic knowledge is poor even among well educated. J Community 
Genet 10(1):73–84. https://​doi.​org/​10.​1007/​s12687-​018-​0363-7

	15.	 Nycum G, Avard D, Knoppers BM (2009) Factors influencing intrafa-
milial communication of hereditary breast and ovarian cancer genetic 
information. Eur J Hum Genet 17(7):872–880. https://​doi.​org/​
10.​1038/​ejhg.​2009.​33

	16.	 Medendorp NM, Hillen MA, Visser LNC et al (2021) A ran-
domized experimental study to test the effects of discuss-
ing uncertainty during cancer genetic counseling: different 

https://doi.org/10.1080/10810730.2020.1745963
https://doi.org/10.1080/10810730.2020.1745963
https://doi.org/10.1086/375033
https://doi.org/10.1097/GIM.0b013e31818fa2db
https://doi.org/10.1097/GIM.0b013e31818fa2db
https://doi.org/10.1038/s41431-018-0310-4
https://doi.org/10.1016/j.pec.2021.01.034
https://doi.org/10.1097/GIM.0b013e31816b4ffd
https://doi.org/10.1097/GIM.0b013e31816b4ffd
https://doi.org/10.1007/s10897-017-0125-4
https://doi.org/10.1007/s10897-017-0125-4
https://doi.org/10.1007/s10689-010-9383-0
https://doi.org/10.1159/000511131
https://doi.org/10.1007/s10897-005-9014-3
https://doi.org/10.1007/s10897-005-9014-3
https://doi.org/10.1111/j.1547-5069.1988.tb00082.x
https://doi.org/10.1097/01.gim.0000182895.28432.c7
https://doi.org/10.1007/s12687-018-0363-7
https://doi.org/10.1038/ejhg.2009.33
https://doi.org/10.1038/ejhg.2009.33


27Breast Cancer Research and Treatment (2024) 208:19–27	

strategies, different outcomes? Eur J Hum Genet 29(5):789–799. 
https://​doi.​org/​10.​1038/​s41431-​020-​00799-1

	17.	 Condit CM (2010) Public understandings of genetics and health. 
Clin Genet 77(1):1–9. https://​doi.​org/​10.​1111/j.​1399-​0004.​
2009.​01316.x

	18.	 Spees LP, Roberts MC, Freedman AN et al (2021) Involving 
patients and their families in deciding to use next generation 
sequencing: results from a nationally representative survey of 
U.S. oncologists. Patient Educ Couns 104(1):33–9. https://​doi.​
org/​10.​1016/j.​pec.​2020.​03.​001

	19.	 Starkings R, Shilling V, Jenkins V, Fallowfield L (2020) A sys-
tematic review of communication interventions to help health-
care professionals discuss genetic testing for breast cancer. 
Breast Cancer Res Treat 183(1):9–21. https://​doi.​org/​10.​1007/​
s10549-​020-​05741-z

	20.	 Roberts MC (2018) Delivery of cascade screening for heredi-
tary conditions: a scoping review of the literature. Health Aff 
37(5):801–8. https://​doi.​org/​10.​1377/​hltha​ff.​2017.​1630

	21.	 Medendorp NM, van Maarschalkerweerd PEA, Murugesu 
L, Daams JG, Smets EMA, Hillen MA (2020) The impact of 
communicating uncertain test results in cancer genetic coun-
seling: a systematic mixed studies review. Patient Educ Couns 
103(9):1692–1708. https://​doi.​org/​10.​1016/j.​pec.​2020.​03.​015

	22.	 Nelson DE, Kreps GL, Hesse BW et al (2004) The Health Infor-
mation National Trends Survey (HINTS): development, design, 
and dissemination. J Health Commun 9(5):443–60. https://​doi.​
org/​10.​1080/​10810​73049​05042​33

	23.	 National Center for Health Statistics (2016) Survey descrip-
tion of the National Health Interview Survey, 2015. Hyattsville, 
MD, National Center for Health Statistics. https://​nhis.​ipums.​
org/​nhis/​resou​rces/​srvyd​es2015.​pdf

	24.	 Tercyak KP, Demarco TA, Mars BD, Peshkin BN (2004) 
Women’s satisfaction with genetic counseling for hereditary 
breast-ovarian cancer: psychological aspects. Am J Med Genet 
A 131(1):36–41. https://​doi.​org/​10.​1002/​ajmg.a.​30317

	25.	 Vadaparampil ST, Quinn GP, Brzosowicz JP, Miree CA (2008) 
Experiences of genetic counseling for BRCA1/2 among recently 
diagnosed breast cancer patients: a qualitative inquiry. J Psychosoc 
Oncol 26(4):33–52. https://​doi.​org/​10.​1080/​07347​33080​23595​86

	26.	 Eijzenga W, de Geus E, Aalfs CM et al (2018) How to support cancer 
genetics counselees in informing at-risk relatives? Lessons from a 
randomized controlled trial. Patient Educ Couns 101(9):1611–1619. 
https://​doi.​org/​10.​1016/j.​pec.​2018.​05.​009

	27.	 Healey E, Taylor N, Greening S et al (2017) Quantifying family dis-
semination and identifying barriers to communication of risk infor-
mation in Australian BRCA families. Genet Med 19(12):1323–1331. 
https://​doi.​org/​10.​1038/​gim.​2017.​52

	28.	 Lieberman S, Lahad A, Tomer A et al (2018) Familial communication 
and cascade testing among relatives of BRCA population screening 
participants. Genet Med 20(11):1446–1454. https://​doi.​org/​10.​1038/​
gim.​2018.​26

	29.	 Seven M, Shah LL, Yazici H, Daack-Hirsch S (2020) From probands 
to relatives: communication of genetic risk for hereditary breast-
ovarian cancer and its influence on subsequent testing. Cancer Nurs. 
https://​doi.​org/​10.​1097/​ncc.​00000​00000​000876

	30.	 Dean M, Scherr CL, Clements M, Koruo R, Martinez J, Ross A 
(2017) “When information is not enough”: a model for under-
standing BRCA-positive previvor’s information needs regarding 
hereditary breast and ovarian cancer risk. Patient Educ Couns 
100(9):1738–1743. https://​doi.​org/​10.​1016/j.​pec.​2017.​03.​013

	31.	 Fehniger J, Lin F, Beattie MS, Joseph G, Kaplan C (2013) 
Family communication of BRCA1/2 results and family uptake 
of BRCA1/2 testing in a diverse population of BRCA1/2 car-
riers. J Genet Couns 22(5):603–612. https://​doi.​org/​10.​1007/​
s10897-​013-​9592-4

	32.	 Han PK, Klein WM, Arora NK (2011) Varieties of uncertainty in 
health care: a conceptual taxonomy. Med Decis Mak 31(6):828–838. 
https://​doi.​org/​10.​1177/​02729​89x11​393976

	33.	 McCormick S, Hicks S, Wooters M, Grant C (2022) Toward a better 
understanding of the experience of patients with moderate penetrance 
breast cancer gene pathogenic/likely pathogenic variants: a focus on 
ATM and CHEK2. J Genet Couns 31(4):956–964. https://​doi.​org/​10.​
1002/​jgc4.​1568

	34.	 Brashers D (2006) Communication and uncertainty management. 
J Commun 51:477–497. https://​doi.​org/​10.​1111/j.​1460-​2466.​2001.​
tb028​92.x

	35.	 Schwiter R, Rahm AK, Williams JL, Sturm AC (2018) How can we 
reach at-risk relatives? efforts to enhance communication and cas-
cade testing uptake: a mini-review. Curr Genet Med Rep 6(2):21–27. 
https://​doi.​org/​10.​1007/​s40142-​018-​0134-0

	36.	 Hodgson J, Metcalfe S, Gaff C et al (2016) Outcomes of a randomised 
controlled trial of a complex genetic counselling intervention to 
improve family communication. Eur J Hum Genet 24(3):356–360. 
https://​doi.​org/​10.​1038/​ejhg.​2015.​122

	37.	 Schmidlen T, Schwartz M, DiLoreto K, Kirchner HL, Sturm AC 
(2019) Patient assessment of chatbots for the scalable delivery of 
genetic counseling. J Genet Couns 28(6):1166–1177. https://​doi.​org/​
10.​1002/​jgc4.​1169

	38.	 Politi MC, Street RL Jr (2011) The importance of communication in 
collaborative decision making: facilitating shared mind and the man-
agement of uncertainty. J Eval Clin Pract 17(4):579–584. https://​doi.​
org/​10.​1111/j.​1365-​2753.​2010.​01549.x

	39.	 Holmberg C, Waters EA, Whitehouse K, Daly M, McCaskill-Stevens 
W (2015) My lived experiences are more important than your prob-
abilities: the role of individualized risk estimates for decision making 
about participation in the study of tamoxifen and raloxifene (STAR). 
Med Decis Mak 35(8):1010–1022. https://​doi.​org/​10.​1177/​02729​
89X15​594382

	40.	 Peipins LA, McCarty F, Hawkins NA, Rodriguez JL, Scholl LE, Lead-
better S (2015) Cognitive and affective influences on perceived risk 
of ovarian cancer. Psychooncology 24(3):279–286. https://​doi.​org/​10.​
1002/​pon.​3593

	41.	 Richards M, Ponder M (1996) Lay understanding of genetics: a test of 
a hypothesis. J Med Genet 33(12):1032. https://​doi.​org/​10.​1136/​jmg.​
33.​12.​1032

	42.	 Reuter C, Chun N, Pariani M, Hanson-Kahn A (2019) Understand-
ing variants of uncertain significance in the era of multigene panels: 
through the eyes of the patient. J Genet Couns 28(4):878–886. https://​
doi.​org/​10.​1002/​jgc4.​1130

	43.	 Finkler K, Skrzynia C, Evans JP (2003) The new genetics and its con-
sequences for family, kinship, medicine and medical genetics. Soc Sci 
Med 57(3):403–412. https://​doi.​org/​10.​1016/​S0277-​9536(02)​00365-9

	44.	 Armstrong J, Toscano M, Kotchko N et al (2015) Utilization and out-
comes of BRCA genetic testing and counseling in a national commer-
cially insured population: the about study. JAMA Oncol 1(9):1251–
1260. https://​doi.​org/​10.​1001/​jamao​ncol.​2015.​3048

	45.	 Moyer VA (2014) Risk assessment, genetic counseling, and genetic 
testing for BRCA-related cancer in women: U.S. preventive services 
task force recommendation statement. Ann Intern Med 160(4):271–
81. https://​doi.​org/​10.​7326/​m13-​2747

	46.	 DiMillo J, Samson A, Thériault A et al (2013) Living with the BRCA 
genetic mutation: an uncertain conclusion to an unending process. 
Psychol Health Med 18(2):125–134. https://​doi.​org/​10.​1080/​13548​
506.​2012.​687827

Publisher's Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1038/s41431-020-00799-1
https://doi.org/10.1111/j.1399-0004.2009.01316.x
https://doi.org/10.1111/j.1399-0004.2009.01316.x
https://doi.org/10.1016/j.pec.2020.03.001
https://doi.org/10.1016/j.pec.2020.03.001
https://doi.org/10.1007/s10549-020-05741-z
https://doi.org/10.1007/s10549-020-05741-z
https://doi.org/10.1377/hlthaff.2017.1630
https://doi.org/10.1016/j.pec.2020.03.015
https://doi.org/10.1080/10810730490504233
https://doi.org/10.1080/10810730490504233
https://nhis.ipums.org/nhis/resources/srvydes2015.pdf
https://nhis.ipums.org/nhis/resources/srvydes2015.pdf
https://doi.org/10.1002/ajmg.a.30317
https://doi.org/10.1080/07347330802359586
https://doi.org/10.1016/j.pec.2018.05.009
https://doi.org/10.1038/gim.2017.52
https://doi.org/10.1038/gim.2018.26
https://doi.org/10.1038/gim.2018.26
https://doi.org/10.1097/ncc.0000000000000876
https://doi.org/10.1016/j.pec.2017.03.013
https://doi.org/10.1007/s10897-013-9592-4
https://doi.org/10.1007/s10897-013-9592-4
https://doi.org/10.1177/0272989x11393976
https://doi.org/10.1002/jgc4.1568
https://doi.org/10.1002/jgc4.1568
https://doi.org/10.1111/j.1460-2466.2001.tb02892.x
https://doi.org/10.1111/j.1460-2466.2001.tb02892.x
https://doi.org/10.1007/s40142-018-0134-0
https://doi.org/10.1038/ejhg.2015.122
https://doi.org/10.1002/jgc4.1169
https://doi.org/10.1002/jgc4.1169
https://doi.org/10.1111/j.1365-2753.2010.01549.x
https://doi.org/10.1111/j.1365-2753.2010.01549.x
https://doi.org/10.1177/0272989X15594382
https://doi.org/10.1177/0272989X15594382
https://doi.org/10.1002/pon.3593
https://doi.org/10.1002/pon.3593
https://doi.org/10.1136/jmg.33.12.1032
https://doi.org/10.1136/jmg.33.12.1032
https://doi.org/10.1002/jgc4.1130
https://doi.org/10.1002/jgc4.1130
https://doi.org/10.1016/S0277-9536(02)00365-9
https://doi.org/10.1001/jamaoncol.2015.3048
https://doi.org/10.7326/m13-2747
https://doi.org/10.1080/13548506.2012.687827
https://doi.org/10.1080/13548506.2012.687827

	Information needs persist after genetic counseling and testing for BRCA12 and Lynch Syndrome
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusion 

	Introduction
	Materials and methods
	Survey procedures
	Participants
	Measures
	Outcomes
	Demographic data
	Clinical characteristics
	Communication characteristics

	Analysis

	Results
	Discussion
	Conclusion
	References




