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a 3-year follow-up study
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Purpose: Little is known about the long-term impact of BRCA1/2
testing on the relationships between family members. We assessed
the incidence of positive and negative family relationship effects of
BRCA1/2 testing in the 3 years after result disclosure and identified
predictors of these effects.

Methods: A total of 485 women and 67 men who had undergone
BRCA1/2 testing were asked 3 years later whether having been tested
had improved and/or disrupted relationships with their relatives.
The associations with sociodemographic, medical, and psychosocial
characteristics were assessed.

Results: Globally, 85.1% did not report any positive or negative
effects of genetic testing on family relationships. Positive and negative
effects were reported by 13.2% and 3.7% of participants, respectively.
Reporting positive relationship effects was associated with older

INTRODUCTION

Genetic testing for cancer susceptibility is a family process.'
Individuals undergoing testing first need to gather a precise family
cancer history, which may entail asking relatives to recollect diffi-
cult past events. Further along in the process, the genetic test result
will have medical and psychological implications not only for the
counselee but also for his/her relatives. For instance, first-degree
relatives of a BRCA 1 or BRCA2 mutation carrier have a 50% risk of
having this mutation. Female carriers have a lifetime risk of devel-
oping breast cancer, which varies between 43 and 85% and between
11 and 66% for ovarian cancer.>® To a lesser degree, BRCAI/2
mutations also predispose males to certain types of cancer.**

The psychological adjustment of individuals undergoing
genetic testing for cancer susceptibility has been studied exten-
sively.*® In general, no major long-term adverse psychological
consequences seem to result from the genetic testing process
with the exception of a consistently present subgroup of indi-
viduals who report distress.”*!* Although what causes psycho-
logical difficulties for this subgroup is still unclear, it has been
proposed that psychological adaptation should be analyzed not

age, intolerance for uncertainty, cancer-specific distress, and more
social support. Low education, positive attitude toward prophylac-
tic mastectomy, and low social support increased the likelihood of
negative effects.

Conclusion: Our findings do not support the belief that family
relationships are frequently disrupted by BRCAI/2 testing.
Understanding that most family relationships are unchanged long
term by genetic testing may help genetic service providers encourage
those considering testing to overcome hesitancy related to potential
difficulties of communicating results to relatives.
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only at the individual perspective level but also in the context of
the family interrelationships.!

Presently, family members carry responsibility for notifying
relatives about the presence of cancer-predisposing mutation.
1213 Some family members who have assumed the role of infor-
mant have encountered resistance to dispersion of information
about familial mutations and sometimes feared to be the focus
of resentment from relatives.'* Previous studies have shown that
individuals undergoing BRCA1/2 genetic testing share their
test result with most, but not all, of their first-degree relatives
quickly after it is disclosed.'>'® Motivations to communicate
include the desire to obtain social support and to offer advice
about preventive health strategies.'>!” Reasons for not commu-
nicating results to relatives include lack of a close relationship,
infrequent communication, or thinking that the genetic infor-
mation might upset a particular relative.'”""

Despite accumulating knowledge on the psychological and
communication aspects of genetic testing, little is known about
the effects of the testing process on family relationships per
se. Although positive family relationship effects have been
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reported more frequently than negative ones, these results
come mainly from cross-sectional studies with small samples
and with a time since result disclosure, which varied consider-
ably between subjects.*** Only a few studies were specifically
conducted to quantify the effects of the genetic testing process
on family relationships.?% Data on the incidence of long term
(i.e., >1 year) of family relationship effects after the receipt of
test result are still lacking.

Two characteristics have been reported to be associated with
negative effects on family relationships: mutation carrier status
and lack of open communication.®” In the months follow-
ing the test result disclosure, a decrease in the level of family
cohesion and expressiveness have also been reported.?>* To the
best of our knowledge, no study has yet evaluated how other
sociodemographic, medical, and psychosocial characteris-
tics are associated with the incidence of long-term effects on
family relationships in the context of BRCA1/2 genetic test-
ing. Identification of the possible relationship effects and their
modifiable factors can help to develop strategies to relieve con-
cern about possible adverse impacts of genetic testing on fam-
ily interrelationships, which may in turn encourage testing for
those at high risk of being mutation carriers.

We were able to investigate these effects in a prospective study
we initiated in 1998 aimed at assessing quality of life, health-
related behaviors, and family communication issues. Multiple
sources were used to identify relevant variables to include in the
follow-up questionnaires.”-** At the time we planned the study,
conceptual frameworks on psychosocial aspects of genetic test-
ing were not well established. However, our work adheres basi-
cally to the Family System Genetic Illness model, which entails
that the genetic information of one family member influences
the entire family and that family dynamics will go into different
phases over time.*

The objectives of this prospective study were to assess the
incidence of positive and negative effects on family relation-
ships of BRCA1/2 testing 3 years after result disclosure and to
identify predictors of these effects.

MATERIALS AND METHODS

This study was part of the INHERIT BRCAs (Interdisciplinary
Health Research International Team on Breast Cancer sus-
ceptibility) research program in which BRCA1/2 genetic test-
ing was provided to French-speaking individuals in the prov-
ince of Québec, Canada, who had a family history suggestive
of an inherited breast and/or ovarian cancer susceptibility. **
Methodological details have been described previously.****
In brief, all women and men who had undergone BRCA1/2 test-
ing between 1998 and 2004 were invited to participate in a lon-
gitudinal psychosocial study. Data were collected through four
different mailed self-report questionnaires, the first admin-
istered shortly after the education session conducted before
genetic testing and then the others 1, 12, and 36 months after
disclosure of the genetic test result. This study was approved by
the institutional ethics review boards of all participating institu-
tions. All participants provided signed, informed consent.
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Positive and negative effects on family relationships
Reports of the incidence of positive and negative effects on fam-
ily relationships were collected in the 3-year follow-up ques-
tionnaire using the following question: “Did the fact that you
had genetic testing improve relationships with any of your rela-
tives?” The incidence of negative effects was assessed by a simi-
lar question: “Did the fact that you had genetic testing disrupt
relationships with any of your relatives?” Participants answer-
ing “yes” to either question were then asked to identify, from
a preestablished list, the family member(s) with whom these
effects were experienced.

Predictors of family relationship effects

Sociodemographic, medical, and psychosocial characteristics
potentially associated with these outcomes were assessed shortly
after the pretest education session and/or 1 month and 12
months after result disclosure. Sociodemographic characteristics
included gender, age, educational level, marital status, and hav-
ing children. Medical variables included the genetic test result
(carrier, noncarrier, and inconclusive), a personal cancer history
before testing, having had a cancer diagnosis in the period after
result disclosure, any cancer diagnosis in the family in the last
12 months, and deaths of family members from all causes in the
last 12 months. The order in which participants were informed
of their BRCA1/2 test result within their family was also con-
sidered. A number of psychosocial variables were assessed.
Consistent with the classification proposed by Kasparian et al.,*
these measures pertained to psychological adjustment, knowl-
edge, risk perception, decision-related outcomes, and social sup-
port. A detailed description of these psychosocial measures and
time when assessed are provided in Table 1.

Statistical analysis

The 3-year incidences of positive and negative effects on rela-
tionships and their 95% confidence interval (CI) were com-
puted. The proportions of participants reporting positive and
negative effects on relationships with each type of first-degree
relatives and the spouse were computed. Because of how the
question was formulated, the number of living relatives in
each category is not available, and, therefore, specific inci-
dences of effects for each first-degree relative could not be com-
puted. All potential predictors were dichotomized (Table 1).
This was done to facilitate group comparisons and to deal with
the fact that most characteristics were not normally distrib-
uted. To identify predictors of positive and negative effects, we
proceeded in two steps. First, we identified statistically signifi-
cant univariate associations with the Fisher exact test (bilateral
P <0.05). Second, using multivariate logistic regression models,
we forced the entry of the genetic test result and then—with a for-
ward stepwise selection procedure (inclusion criterion P < 0.05
and removal criterion P > 0.10)—retained significant variables.
To account for the few missing data, two approaches were used,
dummy variables and listwise deletion.* As the findings were
unchanged by the choice of method, results with missing data
treated with dummy variables are presented. Multilevel models
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were used to adjust for possible family clustering effects.*® The
SAS 9.2 package (SAS Institute, Cary, NC) was used.

RESULTS

Initially, 750 (86.7%) individuals agreed to participate and com-
pleted the pretest questionnaire. Over the course of the study,
25 subjects died and 31 were no longer eligible due to their par-
ticipation in another study. Of the remaining 694 subjects, 142
(18.9%) were excluded from the present analyses because they
did not complete all follow-up questionnaires. Thus, a total of 552
individuals (79.5% of the 694 subjects eligible at follow-up) from
201 families completed the 3-year follow-up. The average num-
ber of participants per family was 2.7 (range: 1-23). Participants’
mean age was 51.3 years (range: 18-87). When compared with
the initial cohort, the final cohort displayed similar character-
istics (Table 2). The intraclass correlation coefficients— used
to estimate the family cluster effects or the degree of similarity
between responses of family members— were 0.05 for positive
family relationship effects and 0.25 for negative effects.

Overall, 470 participants (85.1%) did not report any effect—
positive or negative—of genetic testing on their family relation-
ships. The 3-year incidences of positive and negative effects
on family relationships were 13.2% (95% CI: 10.3-16.1) and
3.7% (95% CI: 2.1-5.3), respectively. Eight participants (1.4%)

Table 2 Comparison of initial and final cohorts at pretest
questionnaire according to sociodemographic and
psychosocial characteristics

Initial cohort Final cohort

Characteristics (n=750), n (%)* (n=552), n (%)
Gender

Women 645 (86) 485 (88)
Age

<40yr 142 (19) 98 (18)

40-59 yr 412 (55) 312 (56)

>60 yr 196 (26) 142 (26)
Education

> High school 530(71) 374(71)
Having children

Yes 599 (81) 421 (80)
Personal history of cancer

Yes 310(41) 219 (40)
Genetic test result

Carrier 144 (22) 114(21)

Noncarrier 195 (29) 163 (30)

Inconclusive 330(49) 275 (49)
High general psychological
distress

Yes 257 (34) 167 (32)
Moderate to high cancer-specific
psychological distress

Yes 350 (47) 244 (47)

2Because of missing data, number of participants does not always add to total.
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reported both positive and negative effects. Proportion of
participants reporting positive and negative effects of genetic
testing on relationships with each type of first-degree relatives
and their spouse are displayed in Figure 1. For both positive
and negative effects, sisters were the relatives most frequently
reported to be involved. For positive effects, daughters were the
second most frequently involved family members.

Predictors of positive effects

An inconclusive test result was marginally less likely to be associ-
ated with report of positive family relationship effects than either
positive or negative results. Five other characteristics were associ-
ated with positive effects on family relationships in the multivari-
ate model (Table 3). Age 260 years was associated with positive
effects on family relationships. Two were psychological adjust-
ment variables, namely moderate to high cancer-specific distress
and intolerance for uncertainty. Having an extended support net-
work, as defined by the number of confidants and close relation-
ships, was also associated with the incidence of positive effects.

Predictors of negative effects

The test result was not associated with the report of negative fam-
ily relationship effects, although, again, participants who had an
inconclusive result tended to less frequently report such effects
than mutation carriers. Only three other variables were associated
with the incidence of negative effects in the multivariate model:
having a low educational level, considering or having decided to
undergo a prophylactic mastectomy and being unsatisfied with
social support available for confiding about testing (Table 4).

DISCUSSION
Our findings do not support the belief that family relationships
are frequently disrupted by BRCA1/2 testing. To our knowl-
edge, this study is the first to have evaluated both prospectively
and in the long term the effects of BRCA1/2 genetic testing on
family relationships on a large cohort with good participation
of both women and men who have undergone testing. The great
majority of relationships with family members were unaffected
by getting testing results, as reported by the tested individual.

10

%

Son(s)

Father Sister(s)  Brother(s) Daughter(s)
Figure 1 Proportion of participants reporting positive and negative
effects of genetic testing on relationships with spouse and first-

degree relatives (n = 552). y positive effects; [l negative effects.
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Table 3 Multivariate logistic regression model of characteristics associated with positive family relationship effects at 3-yr postresult disclosure

Incidence of

positive effects Adjusted

Characteristics (no. of missing data) Total N n Percentage OR 95% ClI P
BRCAT1/2 genetic test result (0)

Carrier 114 17 14.9 1.0 Reference

Noncarrier 163 23 141 1.0 0.5-2.0 0.9

Inconclusive 275 30 10.9 0.5 0.2-1.0 0.05
Age* (0)

<40 yr 77 4 5.2 1.0 Reference

40-59 yr 298 26 8.7 2.1 0.7-6.4 0.2

>60 yr 158 39 24.7 7.3 2.4-22.4 <0.01
Cancer-specific psychological distress? (26)

Low 281 25 8.9 1.0 Reference

High 245 42 17.1 2.1 1.2-3.8 0.02
Tolerance for uncertainty* (20)

Tolerant 274 7 2.6 1.0 Reference

Intolerant 258 12 4.7 2.8 1.5-5.1 <0.01
Number of confidants? 27)

Limited network 90 5 5.6 1.0 Reference

Extended network 435 61 14.0 3.1 1.2-8.5 0.03
Number of close relationships? (28)

Limited network 161 12 7.5 1.0 Reference

Extended network 363 54 14.9 2.0 1.0-4.1 0.05

2Measure taken at pretest. PAlthough cancer-specific psychological distress was assessed at different time points, only the pretest measure was associated with the report
of positive effects in the multivariate logistic regression model. Although tolerance for uncertainty was assessed at different time points, only the measure taken at
12 months postdisclosure was associated with the report of positive effects in the multivariate logistic regression model.

Cl, confidence interval; OR, odds ratio.

Table 4 Multivariate logistic regression model of characteristics associated with negative family relationship effects at 3-yr postresult disclosure

Incidence of

negative effects Adjusted

Characteristics (no. of missing data) Total N n Percentage OR 95% CI P
BRCA1/2 genetic test result (0)

Carrier 114 7 6.1 1.0 Reference

Noncarrier 163 8 4.9 1.5 0.4-5.5 0.51

Inconclusive 275 5 1.8 0.3 0.1-1.3 0.10
Educational level? (25)

> High school 374 7 1.9 1.0 Reference

< High school 153 11 7.2 52 1.7-15.7 <0.01
Attitude toward prophylactic mastectomy® (38)

Never or no intention 412 10 2.4 1.0 Reference

Considering or has made the decision 11 3 27.3 15.2 2.0-116.7 0.01

NA® 91
Satisfaction with social support to confide about testing® (35)

Satisfied 499 12 24 1.0 Reference

Unsatisfied 18 5 27.8 11.2 2.6-48.0 <0.01

2Measure taken at pretest. PMeasure taken at 12 months postresult disclosure. “NA, not applicable because the participant was either a man or a woman who had a
bilateral mastectomy to treat breast cancer. YAlthough satisfaction with social support to confide about testing was assessed at different time points, only the measure
taken at 1 month postdisclosure was associated with the report of negative effects in the multivariate logistic regression model.
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Where there were changes, the positive effects were nearly
four times more frequent than negative ones. The incidences
observed are in line with those previously reported in either
cross-sectional or shorter-term follow-up studies.”-** These
studies have also reported, similar to this study, more positive
than negative family relationship effects.**>***” Taken together,
these results offer reassurance about potential family effects to
individuals considering BRCA1/2 testing.

The association between psychological adjustment difficulties,
such as cancer distress and intolerance for uncertainty, and the
more frequent reporting of positive effects of genetic testing is
intriguing. Little is known about the effect of psychological dis-
tress on family relationships in the context of genetic testing. With
respect to family reactions to genetic testing for cancer suscepti-
bility, Koehly et al.*® observed that a communal coping strategy,
defined by the use of group support to cope, is sometimes used
by family members. Some qualitative studies have also reported
that the genetic testing process had stimulated communication,
improved connections, and brought individuals to address this
potential threat together, as a family.*** Furthermore, this phe-
nomenon of communal coping is consistent with the Family
System Genetic Illness model which conceives of the family as
an important source of support.” It may be hypothesized that
individuals who have more cancer-related distress benefited or
elicited more from the family communal support. A possible sce-
nario might be that distressed individuals turned more to their
family members to adjust to the threat of genetic information,
and this may have enhanced relationships. For some participants,
intolerance for uncertainty may have been relieved by receipt of a
genetic test result. Those previously much burdened by difficulty
tolerating uncertainty about cancer risk may have been pleased
to share their relief with family members. Lessening of the anxi-
ety associated with uncertainty may have enhanced the relation-
ship with relatives. The fact that individuals with psychological
adjustment difficulties reported positive relationship effects later
on suggests that it could be relevant to develop strategies which
may help patients enlist their relatives in ways which enhance
group support and family communal coping.”

Our observation that a favorable attitude toward prophylactic
mastectomy is associated with negative effects on family rela-
tionships supports the need for professionals preparing patients
considering this procedure about this possible consequence.
Previously, qualitative studies have reported negative famil-
ial effects such as relatives being shocked and upset following
family discussion about a woman’s wish to have prophylactic
mastectomy.*? A case history described how family pressure for
a high-risk women to undergo prophylactic mastectomy may be
associated with distress. However, this is the first time that there
has been quantitative evidence of the extent to which considering
or having decided to have prophylactic mastectomy was associ-
ated with the report of negative effects in family relationships.

In this prospective study, different measures of social support
were associated with positive and negative effects. One previ-
ous study reported that receiving support from family mem-
bers played an important role in affecting relationship bonds
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throughout the testing process.*® Although it seems intuitive that
strong social support is associated with more frequent reports
of positive effects and unsatisfying social support with negative
effects, the fact that significant associations were observed for
these characteristics when measured years before the outcomes
suggests the presence of a causal pathway. It may, therefore, be
relevant to assess the availability of and satisfaction with social
support early on during the genetic testing process to offer rel-
evant, timely and situation-specific professional support and
advice on ways to seek and receive social support.**

To our knowledge, this is the first time that older age has
been associated with positive family relationship effects in the
context of BRCA1/2 testing. A possible explanation could be
that older individuals often assume a pivotal role within their
family with respect to support and information sharing about
genetic testing.”® This role may create opportunities to experi-
ence positive effects on family relationships related to genetic
testing by feeling efficacious about moving others to testing or
to improved surveillance or surgery.

The fact that sisters were the most frequently involved relatives
for both positive and negative effects is in line with previous find-
ings. Sisters are among the relatives with whom BRCA /2 testing
is the most frequently discussed.'*'*** They may also face simi-
lar immediate decisions, which may help them to build positive
bonds as they share information and experiences in deciding
what steps to take to deal with hereditary susceptibility. Our data
may also offer reassurance to parents who worry considerably
about potential adverse effects of genetic testing on the relation-
ship with their daughters, as in our study, the perceived impact
on these relationships, when present, was positive.

The observation that individuals with an inconclusive test
result tended to report less frequent family relationship effects,
either positive or negative, may suggest that they have less
opportunity for the kind of communication about results that
could lead to changes in their relationships with family mem-
bers. Communication between relatives about inconclusive
results may be less frequent either because this result is not
considered very informational or because its meaning is more
difficult to convey. They may also not have to face the same
burden of communicating to potential at-risk relatives or of
facing difficult medical decisions as the ones facing individuals
from mutation-positive families.”

The design and methods of this study have several strengths
that increase confidence in our findings. This is the first study
to be conducted prospectively for such an extended time period
when compared with effects over the first 6-12 months previ-
ously reported. Our design resulted in a uniform follow-up for
all subjects, which is very important because family dynamics
change over time. Furthermore, a wide range of sociodemo-
graphic, medical, and psychosocial characteristics was assessed
at different time points along the genetic testing process, includ-
ing before the test result disclosure. As a result, we identified
several predictors of both positive and negative family effects,
which deepen our understanding of this new research area. The
sample size, which is twice as large as those of previous studies,
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allowed us to examine infrequent outcomes in multivariate
analyses. Finally, the statistical approach took into account
the family cluster effects, which mean that standard error esti-
mates were not biased by the fact that some participants were
recruited from the same family.

This study also has some potential limitations. Possible selec-
tion bias is one. Even if initial participation and retention were
fairly high, we cannot definitively exclude the possibility that
the family relationship effects experienced by nonparticipat-
ing subjects differed from those of participants. However, the
observation that no major difference exists between the charac-
teristics of the initial cohort and those still in the study 3 years
later is reassuring. The use of a single question to measure nega-
tive and positive family relationship effects is another potential
limitation. The dichotomous items used in this study assessed
either the presence or the absence of effects but did not provide
further information about their causes, timing, or extent. It is
possible that these items were subject to response bias, such as
social desirability and accuracy of recall. We can speculate that
family effects were more likely to be reported if they occurred
close to the measurement time and/or if they were large effects.
As we asked questions about effects at one time period, 3 years
after disclosure, it is possible that later effects were dispro-
portionately remembered and reported. Recognizing that our
study questions were not designed to gather in-depth informa-
tion about relationship effects, these clear and simple items still
enabled a quantitative assessment of such effects. Finally, this
study might have overlooked other potential predictors of fam-
ily relationship effects; family communication is probably one
of them. Even if the genetic test result per se is known to be
communicated to a great proportion of first-degree relatives,'>¢
less is known about the manner of telling, the information con-
veyed, and subsequent discussions about hereditary cancer.!
Clearly, this important research area is embedded with several
challenges, including the development of valid and sensitive
measures of the unfolding process of family communication.

Future research using mixed qualitative and quantitative
methods can explore further the range, nature, quality, and
personal impact of such relationship effects. Future longitudi-
nal research over a more extended period of time could also
help clarify longer-term impact on family and individual life
course development.® One could hypothesize that nodal points
of heightened psychosocial strain would occur with transitions
in family/individual member development and significant
health events, such as cancer diagnosis or cancer death, in the
immediate or extended family.*

This study underscores the importance of medical genet-
ics professionals discussing with their patients potential fam-
ily effects that might be encountered when undergoing genetic
testing for breast and ovarian cancer susceptibility. It also high-
lights particular subgroups of subjects who may merit stronger
or more long-lasting professional support. This may include
younger women who are leaning toward undergoing prophy-
lactic mastectomy, which may be an increasingly large group
as more second-generation daughters of mutation carriers are
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tested. However, additional and more in-depth study of the
causes, timing, and extent of effects on family relationships
during the course of the genetic testing process is still needed.
The communication of genetic test result is clearly important
to subsequent family relationship effects. Determination of the
relevant factors which predispose to positive effects should be
addressed in future research on the manner of telling, the infor-
mation conveyed, and subsequent discussions about hereditary
cancer.! Because previous research efforts have tended to focus
on negative effects,” we suggest that studying positive and neu-
tral effects is just as important. A better understanding of how
BRCA1/2 testing can positively affect family dynamics may sug-
gest strategies for genetic service providers to help individuals
get the greatest benefit from their testing experience and relieve
the burden of concern for those considering testing about the
impact of family disclosure on relationships with close relatives.
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