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Objective: Evaluate the impact of a targeted family communication intervention for mothers undergoing genetic
counseling and testing (GCT) for BRCA gene alterations.
Methods: Following BRCAGCT,mothers (N= 204; M age=45 y)were randomized to either a control condition (self-
help print materials) or intervention (printed decision support guide, based on behavioral decision making theory in
health care) for supporting choices about disclosing maternal genetic test results to children and adolescents. Behav-
ioral assessments were administered prior to maternal GCT and after receipt of results: primary outcomes were mater-
nal disclosure to children and parent-child communication quality.
Results:Mothers in the intervention were > 2x likely to disclose their BRCA test results to their children compared to
those in the control condition (odds ratio [OR]= 2.33, 95% confidence interval [CI]= 1.06, 5.10; p = .04). This ef-
fect was moderated by children’s ages: mothers of preteens (<13 y) assigned to the interventionwere>3x likely to dis-
close their results (OR = 3.74, 95% CI = 1.49, 9.41; p = .005). In adjusted models, intervention was also associated
with favorable changes in the quality of parent-child communication (95% CI = 0.30, 9.00; p < .05).
Conclusion:Decision support improves parent-child communication outcomes about GCT for hereditary breast-ovarian
cancer.
Innovation: This trial is among the first to empirically evaluate the outcomes of a behavioral intervention to support
family communication of maternal BRCA risk information to children.
1. Introduction

Genetic counseling and testing (GCT) for susceptibility to hereditary
breast-ovarian cancer (HBOC) is integral to the management of many
women’s treatment decision-making, as well as prevention choices among
those with a family history of these cancers [1]. Pathogenic variants (PVs)
in the BRCA1 and BRCA2 (BRCA) genes account for most cases of HBOC
[2]. A positive BRCA result is associated with a lifetime risk of breast cancer
of at least 70% and a risk of ovarian cancer ranging between 17–44% [3].
First-degree relatives of individuals with a PV in BRCA have a 50% chance
of testing positive. These at-risk relatives include minor-age children and ad-
olescents who are not recommended to undergo testing until adulthood [4].

Mothers tested for BRCA often struggle with what genetic results mean
for their own health and that of their children. One study observed that
81% of mothers with breast cancer were concerned about their children’s
risk, 71% felt childhood was the most appropriate time to provide HBOC
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education, and 65% wanted professional assistance navigating this issue
[5]. Parents with a known family history of cancer commonly report need-
ing more information about how to talk with their children about heredi-
tary risk [6]. Patient education resources exist for adults seeking cancer
predisposition testing [7,8] as well as for children at increased risk of devel-
oping hereditary cancers in childhood (e.g., familial adenomatous
polyposis) [9,10]. However, there are limited resources available for par-
ents and children that focus on the decisions and implications of parental
GCT for adult-onset cancers for minor-age offspring.

Parents in this situationmust be educated and counseled about what the
results mean for their own health, as well as that of their potentially at-risk
relatives and including their children [11]. These implications include, but
are not limited to, opportunities for family members (children and adults
alike) to be more aware of cancer risk and engage in cancer-preventive be-
haviors, such as cascade genetic testing in adulthood [12]. Such outcomes
are largely predicated on patients’ disclosure of their PV status, and more
ereditary breast-ovarian cancer risk; PV, pathogenic variant.
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open communication styles and behavior patterns, within and among
families at-risk--outcomes that are poorly understood, and contribute
to the low uptake of GCT in these kindreds [13]. Early family communi-
cation about cancer and cancer risk may also help children and adults
better understand their family’s health history and its role in their
own health maintenance [14].

Prior research suggests parents with a family history of cancer often
need more information on how to discuss hereditary cancer risks with
their children [15], including guidance on deciding if, when, and how
they should share their test results with their children [16]. Decision aids
are resources that educate patients about care options and are known to re-
duce decisional conflict when individuals make choices in line with their
preferences [17]. A number of decision support tools have been created
to assist individuals with decisions surrounding HBOC risk management
[18]. However, there is a lack of evidence-based tools available to help
guide mothers regarding family communication about HBOC risk. Provid-
ing families with resources to facilitate these conversations is important be-
cause open conversations can improve the outcomes of hereditary cancer
risk management [19].

To address this gap, we developed a decision support guide modeled
after the principles of the Ottawa Decision Support Framework, and as an
adjunct to standard GCT [20]. This intervention aims to facilitate patients
undergoing GCT for BRCA as part of comprehensive HBOC risk manage-
ment in reaching more fully-informed choices about their communication
of adult-onset inherited cancer syndrome risk information to their children
and adolescents. As part of a randomized controlled trial, we sought to de-
termine if the intervention enhanced GCT outcomes (i.e., family communi-
cation) for this population.

2. Methods

2.1. Design

This research focused on improving psychosocial outcomes of GCT for
BRCA, including mothers’ disclosure of test results to their children and ad-
olescents. We conducted multivariable analyses of randomized controlled
trial data comparing the relative effects of a targeted intervention (family
communication decision support guide) or a comparison condition (patient
education only).

2.2. Intervention development and delivery

A detailed description of the intervention development process and its
contents is published elsewhere [20]. Briefly, the study team followed
guidelines for the development of family-oriented health education mate-
rials [21], as well as informed decision-making interventions [22], and
decision-making interventions in cancer control [23]. The patient decision
aid was designed to help mothers think about whether, when, how, and in
what detail to talk with their children and adolescents about their genetic
test results and the associated implications for cancer control and preven-
tion. Called “My Children, My Test Results”, it is intended to provide infor-
mation and support to mothers across four steps: (1) clarify their family
communication choices, (2) identify decision-making needs, (3) exploring
these needs, and (4) developing and implementing a communication action
plan as a next step. Composite quotations are included throughout the deci-
sion aid, representing a variety of viewpoints about communication deci-
sions, concerns, and potential outcomes. These quotations were adapted
from prior research, along with summary questions and tips.

2.3. Sample

Participants were recruited in-person, and by mail/phone, surrounding
pre-test GCT from two comprehensive cancer research and treatment cen-
ters in the mid-Atlantic and northeast regions of the US. Study participants
included female primary caretakers (age 21+) to at least one child (ages
8–17 years-old), who resided in the same home as the child for at least
2

the past 6 months, and with intentions to continue living together for the
next 6 months. Eligible participants were also able to comprehend English,
underwent GCT for BRCA genes, and had consistent access to a telephone.

At enrollment, participants enumerated their children, including ages,
dates of birth, genders, birth order, and birth relationship (e.g., biological
child). For those with more than one child between the ages of 8–17
years-old, a random selection algorithm denoted the family’s index child
of interest to alleviate parental selection, reduce bias, and maintain 1:1
parent-child dyads for statistical analysis. Using adaptive assignment, we
stratified index children reported on by the sample of participants in two
ways: by age as “younger” (8–12 years-old) or “older” children (ages
13–17 years-old), and by gender (female or male).

2.4. Procedures

The trial’s recruitment, enrollment, and evaluation cascade is presented
in Fig. A.1. A baseline assessment was conducted by telephonewithin seven
days of pre-test genetic counseling. Following the baseline, participants
were randomly allocated to either the intervention or control condition
using a random digit table. In the control condition, participants were pro-
vided with a print guide offered by the National Cancer Institute at the Na-
tional Institutes of Health (“Genetic Testing for Breast and Ovarian Cancer
Risk: It’s Your Choice”). This comprehensive guide addressed how family
history may contribute to HBOC, BRCA genes, risks and benefits of genetic
testing, medical management options for carriers of PVs, and questions to
consider when participating in GCT (including family communication,
and informing one’s potentially at-risk relatives about HBOC risk). The in-
tervention condition included providing participants with “My Children,
My Test Results.” Follow-up assessments were conducted via telephone ap-
proximately 30 days after post-test genetic counseling. A $10 gift card was
offered to participants upon the completion of each survey.

2.5. Measures

Outcomes of GCTwere assessed using reliable and valid self-reportmea-
sures. Trial assessments consisted of a multi-item, multi-dimensional self-
report survey lasting approximately 30 minutes.

2.5.1. Disclosure of maternal BRCA test results to children and adolescents
The trial’s assessment of whethermothers elected to share BRCA test re-

sults with their index child by the time of the 1-month follow-up included a
single Yes/No item previously demonstrated to be sensitive to maternal
HBOC and GCT contexts [24].

2.5.2. Quality of parent-child communication
Parent-child communication quality is a central aspect of parent-child

psychosocial well-being [25]. The Parent-Adolescent Communication
Scale was developed as a clinical research measure to assess this construct
[26]. It has 20 items and a 5-point scale tapping both positive
(e.g., openness) and negative (e.g., problems) features of parent-child
verbal and nonverbal dyadic exchanges, with excellent psychometric
properties.

2.5.3. General maternal psychosocial stress
To assess mothers’ self-reported levels of general psychosocial stress

(e.g., anxiety and depression symptoms), we used a 12 item measure from
the Brief Symptom Inventory [27] at baseline and follow-up. It measures
psychological discomfort in reference to different statements (1=Not at
all, 4=Extremely) and with adequate test-retest reliability.

2.5.4. General child psychosocial stress
We used a 16-item screening instrument specifically designed for

mother-reported observations of the degree of presence (0=Not true, 2=
Very true or often true) of stress- and worry-related behaviors in their chil-
dren. These items are derived from the Child Behavior Checklist, which is
among the most widely used parent report measures of behavioral
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symptoms in children [28]. The scale for stress/worry assesses children’s
general dysphoria, traumatic stress, and behavior problems, and has been
found reliable.

2.6. Data analysis

The analysis of the randomized controlled trial data was completed in
multiple steps. First, descriptive statistics were generated about the charac-
teristics of the entire sample, including maternal and child demographics
and maternal clinical features. Next, psychosocial outcomes were de-
scribed, followed by descriptive statistics for the intervention and control
arms and a comparison between the baseline demographic characteristics
of those in each arm of the trial: no significant differences were observed
at baseline (see Table A.1). The effect of the intervention on maternal dis-
closure of BRCA test results at the 1-month follow-up time point was then
evaluated, along with the putative effects of BRCA results themselves, ma-
ternal proband status, and the age and gender of the household’s index
child. These effects were evaluated by logistic regression for the binary dis-
closure outcome, generating odds ratios and confidence intervals. Interac-
tions were also examined, including where significant main effects
existed, and stratified results are presented (Table B.1). Finally, an analysis
of covariance (ANCOVA) model was run to test for possible differences in
the adjusted means of the psychosocial outcomes by whether or not mater-
nal disclosure had (disclosed) or had not (not disclosed) occurred, stratified
by trial arm, and examined within. Adjustments were made based on the
possibility that maternal, child, and site-specific differences may have con-
founded the associations of interest: estimates were provided with 95%
confidence intervals (Table B.2). Baseline factors thatwere not significantly
associated with the outcomes at the bivariate level were not retained in
multivariable models.

3. Results

3.1. Participant characteristics

A total of N = 316 mothers were approached during the trial’s 18-
month enrollment period, andN=235 of thesemothers (74.4%) consented
to participate. Of those who completed a baseline survey, N= 178 also
completed a follow-up assessment (87.3%). Table A.1 presents baseline so-
ciodemographic, clinical, and behavioral descriptions of the sample. Trial
participants averaged 44.6 years-old (SD = 5.3), were mostly non-
Hispanic white (n = 144, 70.6%), married or in a partnered relationship
(n = 162, 79.4%), and college-educated (n = 150, 73.5%). Clinically,
52.5% had a personal history of breast or ovarian cancer: 90.2% of partici-
pants received negative or uninformative BRCA test results and the major-
ity were family probands (n = 169, 82.8%). Of the index children, about
half were female (n = 106, 52.0%) and at least 13 years-old (n = 105,
51.5%).

3.2. Effectiveness of the intervention on GCT outcomes

The effects of including a family communication decision-making sup-
port guide on maternal disclosure of BRCA test results to children and ado-
lescents is summarized in Table B.2. Overall, those who received the
targeted guide reported a more than doubling of the odds of discussing
their genetic test results with their children compared to those in the con-
trol condition (OR = 2.33, 95% CI [1.06, 5.10]). This intervention effect
was moderated by child age, where the odds of a mother sharing her
BRCA results with a preteen were more than three times greater among pa-
tients in the intervention group than among controls (OR = 3.74, 95% CI
[1.49, 9.41]). The mother’s genetic test result also had an effect on sharing
results with older children, asmothers were close to 14 timesmore likely to
share negative results with their children if the child was 13 or older, com-
pared to when they received a positive test result (OR = 13.90, 95% CI
[1.65, 117.34]). Mothers whose index child was 13 years or older were
about 8 times more likely to disclose their test results if they had proband
3

status than those who did not (OR = 7.99, 95% CI [1.29, 46.65]). All of
these variables were statistically significantly associated with the interven-
tion, with p-values less than 0.05.

3.3. Psychosocial GCT outcomes and disclosure of BRCA results

A one-way ANCOVAwas conducted to compare the efficacy of the fam-
ily communication decision support guide while controlling for parent-
child communication at baseline. The adjusted means for psychosocial
GCT outcomes evaluated at follow-up are reported in Table B.2. The inter-
vention was successful at promoting more open and less conflictual com-
munication behaviors between children and their mothers. Importantly,
the intervention resulted in stronger parent-child communication patterns
for mothers who disclosed their BRCA test result (adjusted mean = 80.5)
compared to those who did not (adjusted mean = 75.9). These adjusted
means differed significantly with p-values less than 0.05, even after
Bonferroni corrections were applied for multiple comparisons. There was
no statistically significant effect of the intervention onmother or child gen-
eral psychosocial stress. However, mothers in the intervention who
disclosed their BRCA status had lower stress scores than did those who
disclosed in the control group (Table B.2).

4. Discussion and conclusion

4.1. Discussion

Family communication of BRCA genetic testing to adult at-risk relatives
has been studied [29]. However, far fewer efforts have beenmade to under-
stand the process and content of such communicationwith children, adoles-
cents, and young adults [30]. As such, few tools exist to help parents
consider the implications of their BRCA GCT with respect to whether,
when, and how to disclose that information to their children, and these re-
sources have not been evaluated in clinical trials to monitor their impact
[21,31].

To address this gap, we conducted a randomized trial to assess the out-
comes of a decision-making support guide on BRCA-tested mothers’ family
communication choices with their 8–17 year-old children. We found that
compared to mothers in a control condition, those who received the inter-
vention were more than twice as likely to discuss their GCT and BRCA
test results with children. The data revealed that mothers’ disclosure ap-
peared to enrich the parent-child communication dynamic overall: mothers
receiving the intervention were more likely to report that such discussions
fostered open communication interactions with their children. Addition-
ally, intervention participants who disclosed their genetic results were
less distressed than mothers who shared their results but did not receive
the intervention. Taken together, these findings reflect that such mothers
may have experienced relief after disclosing their results and that subse-
quent discussions with their children about GCT, if any, did not add to
stress. It also points to the fact that mothers were satisfiedwith their disclo-
sure decision, and perhaps the process of achieving this outcome. Further-
more, it is likely that if disclosure had resulted in emotional challenges
among their children, maternal stress levels would have mirrored this im-
pact: we did not observe this. Prior research supporting this assertion has
demonstrated that the disclosure of maternal BRCAGCT does not adversely
affect the long-term quality of life in at-risk adolescents or young adult off-
spring [32], further bolstering its safety and efficacy.

This trial’s findings also indicate that mothers who received the inter-
vention guide were three times more likely to share their results with pre-
teen children than mothers in the comparison condition. This finding is
particularly interesting because a majority of the participants had received
BRCA negative or uninformative genetic test results. Under this scenario,
mothers may have felt more knowledgeable about and empowered to
share ʻgood news’ about GCT with their younger children without over-
explaining medical findings. Conversely, mothers who were probands
were more likely to disclose their BRCA results to their teenagers. Because
those mothers had a personal history of cancer, such discussions may have
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been too complex for younger children to comprehend but older children
were considered mature enough to appreciate the significance.

When the effect of genetic test results on maternal disclosure was exam-
ined, striking differences were found: mothers were far more likely to share
negative vs. positive results with teenagers. This outcome is not surprising
since revealing positive results to older children may entail an explanation
of the parents’ cancer risks and medical follow-up, as well as the children’s
cancer risks, risk of inheriting the pathogenic variant, and possible testing
implications.

Although the number of BRCA PV carriers who received the interven-
tion was modest, the fact that they were less likely to share their results
with children suggests that these parents might benefit from additional
andmore targeted forms of patient education, guided decision-making sup-
port, and/or counseling. For example, theymay benefit from obtaining for-
mal support and guidance from healthcare professionals (e.g., genetic
counselors) or informal strategies from peer supports (i.e., other mothers
who carry PVs in BRCA and have navigated issues related to communicat-
ingwith their children) [33]. In both scenarios, the outcomes of such efforts
should be evaluated in clinical trials and the results of any such efforts
remain to be seen.

4.1.1. Limitations
The study sample was predominantly non-Hispanic White, partnered,

educated, and resided in or near urban areas. This limits the trial’s findings
to those from underrepresented and more rural populations. Also, trial par-
ticipants received comprehensive pre- and post-test genetic counselingwith
professional counselors at research-intensive cancer centers. This level of
patient education and support may not be available to patients seen in
community-based practices, and especially if they obtain BRCA testing
through a direct-to-consumer company, primary care provider, or labora-
tory. These points underscore the importance of educating all patients
about the importance of family communication early in the GCTprocess, in-
cluding disclosure to at-risk relatives and children [33].

4.2. Innovation

Future research can assess whether supplementing the decision guide
with alternate forms of education and support, especially among mothers
carrying BRCA PVs, produces more uniformly beneficial outcomes. Other
4

research could also include broader dissemination and evaluation in non-
clinical and community-based settings with more diverse patient popula-
tions, including fathers. Subsequent iterations of the intervention could
also be tailored to specific issues related to the disclosure of GCT for
other high-risk genes, such as those associated with Lynch syndrome. The
communication of positive test results to minor children may be especially
important because these discussions may affect how they adapt to their risk
status (e.g., are more aware of cancer risk and/or engage in cancer preven-
tive behaviors), as well as make decisions and utilize cascade testing in
adulthood [22]. Such testing may inform medical management choices
that can potentially lead to early detection of cancer, cancer risk reduction,
and decreased mortality, especially for females [34]. Individuals who test
negative for the familial BRCA PV may obtain psychological relief and
avoid unnecessary surveillance or risk-reduction measures [35]. For these
reasons, it would be interesting to determine whether receiving education
and support about communication with children could also prompt disclo-
sure to adult relatives (or vice versa).

4.3. Conclusion

In conclusion, compared to standard print material, the decision guide
resulted in a higher level of maternal disclosure of BRCA test results that ap-
peared to be beneficial to mothers and their relationship with their chil-
dren. This sets the stage for further dissemination of the intervention and
its evaluation in broader populations.
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Fig. A.1. Trial’s participant flow diagram, following the CONsolidated Standards of Reporting Trials (CONSORT).

Table A.1
Baseline sample characteristics, overall and stratified by randomized controlled trial condition.
M
A

R

E

M

M

5

Full sample
 Intervention condition
 Control condition
N = 204
 N = 103
 N = 101
aternal Demographics

ge, years (M [SD])
 44.6 (5.3)
 43.9 (5.4)
 45.2 (5.1)
ace

Non-Hispanic white
 70.6% (144)
 69.9% (72)
 71.3% (72)

Non-white
 29.4% (60)
 30.1% (29)
 28.7% (29)
ducation

< College Education
 26.5% (54)
 28.2% (29)
 24.8% (25)

≥ College Education
 73.5% (150)
 71.8% (74)
 75.2% (76)
arital Status

Married/Living as Married
 79.4% (162)
 78.6% (81)
 80.2% (81)

Unmarried
 20.6% (42)
 21.4% (22)
 19.8% (20)
aternal Clinical Characteristics

Proband Status

Yes
 82.8% (169)
 80.6% (83)
 85.1% (86)

No
 17.2% (35)
 19.4% (20)
 14.9% (15)
Number of First-Degree Relatives with Breast/Ovarian Cancer (M [SD])
 0.56 (0.67)
 0.48 (0.67)
 0.65 (0.65)

Personal History of Breast/Ovarian Cancer

Yes
 52.5% (107)
 57.3% (59)
 47.5% (48)

No
 47.5% (97)
 42.7% (44)
 52.5% (53)
BRCA Genetic Test Results

Negative/Uninformative
 90.2% (184)
 91.3% (94)
 89.1% (90)

Positive
 9.8% (20)
 8.7% (9)
 10.9% (11)
Index Child Demographics

Age (M [SD])
 12.5 (3.0)
 12.5 (3.0)
 12.6 (3.0)

<13 years
 48.5% (99)
 47.6% (49)
 49.5% (50)

≥13 years
 51.5% (105)
 52.4% (54)
 50.5% (51)
(continued on next page)
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able A.1 (continued)
T

B

P

In
T

P
M

6

Full sample
 Intervention condition
 Control condition
N = 204
 N = 103
 N = 101
Gender

Female
 52.0% (106)
 52.4% (54)
 51.5% (52)

Male
 48.0 % (98)
 47.6% (59)
 48.5% (49)
Psychosocial Outcomes

Parent-Child Communication (M [SD])
 79.5 (9.7)
 80.0 (9.2)
 79.0 (10.3)

Maternal Psychosocial Stress (M [SD])
 17.2 (5.6)
 17.4 (5.8)
 17.0 (5.3)

Child Psychosocial Stress (M [SD])
 4.4 (3.9)
 4.4 (4.0)
 4.4 (3.8)
Trial Site

1
 66.7% (136)
 66.0% (68)
 67.3% (68)

2
 33.3% (68)
 34.0% (35)
 32.7% (33)
Data display % (n) within a column unless otherwise indicated. M, Mean; SD, Standard deviation. There were no statistically significant differences between groups at
baseline.

Table B.1
Intervention effects on maternal disclosure of BRCA test results at follow-up by child age.
Full sample (N = 178)
 Index children < 13 years-old
(n = 86)
Index children ≥ 13 years-old
(n = 92)
OR (95% CI)
 p
 OR (95% CI)
 p
 OR (95% CI)
 p
rial Condition
 .035
 .005
 .663

Intervention
 2.33 (1.06, 5.10)
 3.74 (1.49, 9.41)
 0.71 (0.15, 3.34)

Control
 Ref.
 Ref.
 Ref.

RCA Test Result
 .061
 .175
 .016

Negative/Uninformative
 3.94 (0.94, 16.61)
 3.01 (0.61, 14.77)
 13.90 (1.65, 117.34)

Positive
 Ref.
 Ref.
 Ref.

roband
 .183
 .900
 .023

Yes
 2.09 (0.71, 6.18)
 1.09 (0.30, 3.92)
 7.99 (1.29, 46.65)

No
 Ref.
 Ref.
 Ref.

dex Child Age
 1.56 (1.34, 1.82)
 <.001
 --
 --
 --
 --

rial Site
 .228
 .569
 .281

1
 0.78 (0.51, 1.17)
 0.86 (0.52, 1.43)
 0.66 (0.31, 1.41)

2
 Ref.
 Ref.
 Ref.
OR= Odds ratio, 95% CI = 95% Confidence interval, Ref. = Reference group. Trial arm x child age interaction p = .025 in model with full sample.

Table B.2
Adjusted means for psychosocial outcomes at follow-up by maternal disclosure of BRCA test results within each trial arm.
Intervention condition
 Control condition
Psychosocial outcome
 Overall
 Disclosed
 Not disclosed
 95% CI difference
 Overall
 Disclosed
 Not disclosed
 95% CI difference
arent-Child Communication Quality
 78.2 (1.0)
 80.5 (1.1)
 75.9 (1.5)
 0.3, 9.0
 78.4 (0.9)
 78.0 (1.2)
 78.8 (1.2)
 −3.4, 5.0

aternal Psychosocial Stress
 16.1 (0.60)
 15.9 (0.66)
 16.3 (0.85)
 −2.1, 2.9
 16.2 (0.56)
 16.6 (0.72)
 15.8 (0.72)
 −3.2, 1.8

hild Psychosocial Stress
 4.3 (0.37)
 4.0 (0.41)
 4.7 (0.53)
 −0.90, 2.2
 4.3 (0.34)
 3.9 (0.45)
 4.7 (0.45)
 −0.72, 2.3
C
Data are adjusted means (standard errors) from ANCOVAs. Models adjusted for child age, maternal BRCA test result, proband status, study site, and baseline measure of the
psychosocial outcome to address potential confounding of the relationship between disclosure and the outcomes. Bolded text indicates means differed significantly at p< .05
after Bonferroni correction for multiple comparisons. 95% CI = 95% Confidence interval.
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