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Abstract

Purpose Women who are newly diagnosed with breast
cancer may consider contralateral prophylactic mastectomy
(CPM) to reduce their future risk of cancer in their unaf-
fected breast. Pre-surgical BRCAI/2 genetic testing can
provide valuable risk information to guide this choice.
However, little is understood about why BRCA I/2 mutation
noncarriers, who are generally not at substantially elevated
risk of contralateral disease, select CPM.

Methods We examined the uptake of CPM among breast
cancer patients identified as BRCA /2 mutation noncarriers
(n = 92) as part of a larger prospective study of the impact
of pre-surgical BRCA1/2 testing. Data obtained from self-
report questionnaires and patient medical records were
used to examine associations between theoretically rele-
vant background and psychosocial factors and BRCA1/2
mutation noncarriers’ decisions to undergo CPM.
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Results Among BRCAI/2 mutation noncarriers, 25%
(n = 23) elected to undergo CPM. Psychosocial factors
including a self-reported physician recommendation for
CPM, greater perceived contralateral breast cancer risk,
and greater perceived benefits of CPM were all signifi-
cantly associated with the uptake of CPM.

Conclusions A sizeable minority of BRCAI/2 mutation
noncarriers choose to undergo CPM after learning their
mutation status through pre-surgical genetic testing.
BRCA1/2 mutation noncarriers’ cognitive perceptions and
social influences appear to be important in shaping their
decisions regarding CPM. This work highlights the
importance of several psychosocial factors in influencing
patients’ surgical decisions. Future research is needed that
examines the formation of BRCA1/2 mutation noncarriers’
beliefs regarding their disease and available treatment
options, and that characterizes the physician-patient com-
munication that occurs in this complex decision-making
context.

Keywords Breast cancer - Decision-making - Genetic
testing - Prophylactic mastectomy - Prevention

Introduction

In addition to complex treatment decisions, newly diag-
nosed breast cancer patients must make choices about
managing their future cancer risk. One option they may
consider is contralateral prophylactic mastectomy (CPM)
to minimize the likelihood of developing cancer in their
unaffected breast. This decision is somewhat time-sensitive
because outcomes are optimized when a woman chooses to
undergo CPM early in her treatment course, as she can then
avoid risks associated with multiple surgeries and radiation
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that would compromise breast reconstruction options if she
later chose to have a prophylactic mastectomy. The uptake
of CPM has increased substantially, with estimates of
uptake ranging from 11-18% in recent years [1-4].

Pre-surgical BRCAI/2 genetic testing can provide
valuable risk information to guide patients’ decisions about
CPM. This is because BRCAI/2 mutation carriers have an
elevated risk of developing a new contralateral breast
cancer (CBC) in their unaffected breast. Ten years after
their index diagnosis, women who are carriers of patho-
genic BRCAI/2 mutations have a 27-37% chance of
developing CBC [5-7]. Conversely, BRCAI/2 mutation
noncarriers face a much lower 10-year CBC risk of 5-10%
[6, 8-10]. Following pre-surgical BRCAI/2 testing, muta-
tion carriers are consistently more likely to opt for CPM
than are patients with uninformative or negative genetic
test results [11-15]. Yet, in spite of their lower levels of
objective risk, some women identified as BRCAI/2 muta-
tion noncarriers also choose to undergo CPM [11-17].

The psychosocial factors that may motivate BRCA1/2
mutation noncarriers to select CPM are not well under-
stood. Past work suggests that demographic and medical
factors, including younger age [13, 15], marital status
[14], and family history of breast [11, 13] and ovarian
cancer [15], are associated with BRCAI/2 mutation non-
carriers’ use of CPM. Schwartz and colleagues [11] also
observed that BRCA /2 mutation noncarriers who reported
that their physician had recommended genetic testing and
had recommended CPM were more likely to undergo the
surgery. Limited evidence suggests that psychological
factors may also influence noncarriers’ decisions. In a
retrospective survey, BRCA1/2 mutation noncarriers cited
feeling at increased CBC risk, and the desire to reduce
CBC risk, obtain peace of mind, and improve survival, as
important reasons for choosing CPM [18]. Qualitative
interviews conducted with breast cancer patients without
BRCAI1/2 mutations following completion of CPM also
identified influential decision-making factors including
patients’ subjective evaluation of the risks and benefits of
the various treatment options, ability to maintain or
improve breast appearance, and potential to avoid future
cancer surveillance and worry [19]. The need exists,
however, for studies that prospectively examine how such
perceptions of the harms and benefits of CPM or emo-
tional distress about breast cancer may be associated with
subsequent CPM uptake among BRCAI/2 mutation
noncarriers.

With the present study, we sought to extend past work
by examining the CPM decision-making process among
newly diagnosed breast cancer patients identified as
BRCA /2 mutation noncarriers through pre-surgical genetic
testing. Specifically, we aimed to determine the frequency
of CPM uptake, and to identify psychosocial factors
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contributing to this decision. We evaluated a conceptual
model of CPM decision-making (Fig. 1), with the selection
of psychosocial factors guided by past empirical work
[11, 13, 14, 19-21] and the Preventive Health Model (that
identifies various factors that can influence an individual’s
decision about preventive behavior) [22, 23]. These factors
can include background (e.g. sociodemographic charac-
teristics and medical history), representational (e.g. cog-
nitive perceptions and emotional responses), and social
influences (e.g. interpersonal relationships and support).
We hypothesized that background factors including family
history of breast cancer and younger age (which are most
relevant to absolute CBC risk [9]), marital status, and an
invasive cancer diagnosis would be associated with CPM
uptake. We further hypothesized that noncarriers’ cognitive
and emotional representations of CPM would be relevant
such that those who perceived greater CBC risk, experi-
enced less decisional conflict, and reported greater breast
cancer-related distress would be more likely to choose
CPM. Given past qualitative work suggesting the impor-
tance of perceived treatment benefits and risks to this
decision-making context [19], we also predicted that
greater perceptions of benefits and lower perceptions of
harms of CPM would be associated with uptake. Finally,
we hypothesized that the social influence of a perceived
physician recommendation for CPM would be associated
with CPM uptake.

Methods
Participants and procedures

Data were collected as part of a larger prospective study of
the impact of pre-surgical BRCA1/2 testing among newly
diagnosed breast cancer patients. The Memorial Sloan
Kettering Cancer Center Institutional Review Board
approved the study protocol. Eligible participants included
English-speaking women aged 18 or older with a diagnosis
of invasive breast cancer or ductal carcinoma in situ (as a
primary malignancy or as a second diagnosis if a CBC and
the first cancer was not treated with mastectomy) who had
not completed definitive surgical treatment and were
deemed appropriate for genetic testing based on National
Comprehensive Cancer Network criteria [24] (i.e. breast
cancer diagnosed at age 45 or younger; bilateral breast
cancer first diagnosed at age 50 or younger; breast cancer
diagnosed at any age with a male relative with breast
cancer; breast cancer diagnosed at age 50 or younger with
either at least one relative with breast cancer diagnosed at
age 50 or younger or at least one relative with ovarian
cancer; or of Ashkenazi Jewish ethnicity with breast cancer
diagnosed at age 60 or younger).
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Participants were recruited at the time of their surgical
consultation. All participants provided written informed
consent and underwent a consultation with a genetic
counselor trained in hereditary cancer risk assessment.
Participants could then choose to provide a DNA sample
for pre-surgical BRCAI/2 testing or defer genetic testing
until a later time. All participants chose pre-surgical test-
ing. Following genetic testing (Ashkenazi founder muta-
tion testing or full sequencing with large rearrangement
testing, as appropriate), participants returned for a genetic
counseling session that included the disclosure of the
results, and discussion of cancer risk management options
and individualized screening recommendations. Prospec-
tive data for the present study were obtained from a written
self-report questionnaire completed by participants after
receiving their BRCA1/2 results and before their surgical
treatment, and from review of participants’ medical
records.

Measures

Perceived benefits of CPM were assessed with five inves-
tigator-designed items (e.g. “it might improve my chances
of surviving breast cancer”). Participants rated their
agreement with each item as a reason to have CPM on a
five-point Likert scale (response options: 1 = “not at all a
good reason for me” to 5 = “a very good reason for me”).
Responses were summed to create a scale score ranging

from 5 to 25, with higher values indicating greater per-
ceived benefits of CPM (Cronbach’s o = 0.86).

Perceived harms of CPM were assessed with five
investigator-designed items (e.g. “I would feel disfigured
after surgery”). Participants rated their agreement with
each item as a reason to not have CPM (response options:
1 = “not at all a good reason for me” to 5 = “a very good
reason for me”). Item responses were summed; higher
values indicate greater perceived harms of CPM
(e = 0.91).

Perceived CBC risk was assessed with one item. Par-
ticipants indicated how many of 100 women like them
“will get breast cancer in their other breast in the next
10 years” (response options: “less than 5,” “between 5 and
10,” “between 10 and 15,” “between 15 and 20,” “be-
tween 20 and 25,” and “more than 25”). Responses were
recorded to reflect perceived CBC risk consistent with that
of a BRCAI/2 mutation noncarrier (0 = “10 or fewer
women”) or higher (I = “More than 10 women”).

Decisional conflict was assessed with the 16-item
Decisional Conflict Scale [25], which measures perceptions
of uncertainty in choosing decision options; degree of
feeling uninformed, unclear about personal values, and
unsupported in decision-making; and perceptions of the
effectiveness of decision-making regarding CPM
(o = 0.96). Scores range from 0 to 100; higher values
indicate greater decisional conflict.

Breast cancer-related distress was assessed with the
15-item Impact of Event Scale [26], which measures the
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presence of intrusive thoughts (x = 0.86; scores range
from 0O to 35) and avoidance (¢ = 0.76; scores range from
0 to 40) regarding the participant’s breast cancer diagnosis.

Perceived physician recommendation for CPM was
assessed with one item: “Has your doctor recommended
that you have a prophylactic mastectomy?” (response
options: yes/no).

Uptake of CPM at the time of each participant’s surgical
treatment was abstracted from medical records (response
options: yes/no).

Sociodemographic and medical factors abstracted from
medical records included age, race, Ashkenazi Jewish
ethnicity, marital status, family history of breast cancer,
breast cancer diagnosis, hormone receptor status (ER, PR,
and HER2/neu) of the diagnosed breast cancer, whether a
mastectomy was required for treatment of the affected
breast, whether neoadjuvant chemotherapy was used,
number of previous breast biopsies, and breast density.

Data analysis

Data were analyzed using SPSS version 22.0. Descriptive
statistics were computed for all variables. To describe
participants’ perceptions of the benefits and harms of CPM,
t-tests were used to compare responses on the individual
items from each measure among those who did and did not
choose CPM. Chi square significance tests and #-tests were
used to examine bivariate associations between psychoso-
cial, sociodemographic, and medical factors with the out-
come of CPM uptake. Any variables significantly
(p < 0.05) associated with CPM uptake were then included
as predictors in a multivariable logistic regression model.
All statistical tests were two-tailed with o = 0.05.

Results
Sample characteristics

Data were available for 102 women who underwent pre-
surgical BRCAI/2 testing; eight tested positive for a
pathogenic BRCA1/2 mutation, two were found to have a
variant of uncertain clinical significance, and 92 tested
negative for a pathogenic BRCAI/2 mutation. None of
these 92 women were tested for known familial mutations.
These 92 “BRCAI1/2 mutation noncarriers” comprise the
present study sample (Table 1). Participant ages ranged
from 29 to 59 (median = 43), and the majority were
White/Caucasian (83.7; 4.3% of the participants were
Black/African American, 4.3% were Asian, and 7.6%
declined to answer). Almost two-thirds (62.2%) of the
sample reported a family history of breast cancer, with
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participants reporting a median of one other affected family
member (range: 0-5).

Uptake of CPM

Twenty-five percent of the BRCA1/2 mutation noncarriers
(23/92) elected to undergo CPM following pre-surgical
genetic testing. In comparison, 88% (7/8) of the patients
identified as BRCA1/2 mutation carriers and 0% (0/2) of
those with a variant of uncertain clinical significance in the
larger study chose to undergo CPM.

Psychosocial correlates of the CPM decision

Among the sample of BRCAI/2 mutation noncarriers,
90.2% (83/92) provided responses to the self-report ques-
tionnaire including the psychosocial variables. Question-
naire nonresponders did not differ from responders in age,
Ashkenazi Jewish ethnicity, cancer diagnosis, or CPM
uptake; however, nonresponders were less likely to be
married/partnered than responders (44.4 vs. 77.1%,
p = 0.05).

We first examined BRCAI/2 mutation noncarriers’
cognitive perceptions of the benefits and harms of CPM
(Fig. 2). Participants perceived the ability to reduce their
chances of getting breast cancer again, improve their
chances of surviving breast cancer, and decrease their
worry about breast cancer as the greatest benefits of CPM.
Participants who chose to undergo CPM endorsed each of
the benefits more strongly than did those who chose to not
have the surgery, with the greatest differences observed for
the benefits of feeling good about the surgery and regret-
ting not having the surgery. In general, participants did not
strongly endorse any of the harms of CPM. No significant
differences in the perceptions of harms were observed
between those participants who did and did not choose
CPM.

Next, we examined the extent to which the hypothesized
psychosocial factors were associated with BRCAI/2
mutation noncarriers’ surgical decisions. Bivariate
(Table 1) and multivariable (Table 2) analyses confirmed
several of the hypothesized associations. The social factor
of perceiving that one’s physician had recommended CPM
was significantly associated with the decision to undergo
CPM. Furthermore, the cognitive representation factors of
perceiving greater CBC risk and perceiving greater benefits
of CPM were both significantly associated with CPM
uptake. However, the cognitive representation factors of
perceived harms of CPM and decisional conflict, and the
emotional representation factor of breast cancer-related
distress were not significantly associated with noncarriers’
surgical decisions (all ps > 0.05). In addition, although the
medical factor of breast density was associated with CPM
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Table 1 Characteristics of newly diagnosed breast cancer patients identified as BRCA1/2 mutation noncarriers

Characteristic, mean + standard deviation or n (column %) Total sample Chose CPM Did not choose p*
(n=292) (n = 23) CPM (n = 69)
Age (median; range) 43; 29-59 42; 30-55 44; 29-59 0.15
Ashkenazi Jewish ethnicity (yes) 52 (56.5) 12 (52.2) 40 (58.0) 0.63
Marital status (married/partnered) 68 (73.9) 18 (78.3) 50 (72.5) 0.58
Family history of breast cancer 0.80
No family history 35 (38.0) 8 (34.8) 27 (39.1)
Second-degree relative(s) only 30 (32.6) 7 (30.4) 23 (33.3)
First-degree relative(s), with or without second-degree 27 (29.3) 8 (34.8) 19 (27.5)
Cancer diagnosis 0.56
DCIS 20 (21.7) 6 (26.1) 14 (20.3)
Invasive 72 (78.3) 17 (73.9) 55 (79.7)
Estrogen receptor (ER) status 0.23
Positive 68 (73.9) 20 (87.0) 48 (69.6)
Negative 12 (13.0) 1(4.3) 11 (15.9)
Unknown 12 (13.0) 2 (8.7) 10 (14.5)
Progesterone receptor (PR) status 0.59
Positive 62 (67.4) 17 (73.9) 45 (65.2)
Negative 14 (15.2) 2 (8.7) 12 (17.2)
Unknown 16 (17.4) 4(17.4) 12 (17.4)
HER2/neu status 0.74
Positive 12 (13.0) 2 (8.7) 10 (14.5)
Negative 63 (68.5) 17 (73.9) 46 (66.7)
Unknown 17 (18.5) 4 (17.4) 13 (18.8)
Number of previous breast biopsies 1.3 £ 0.60 1.4 £+ 0.66 1.3 £ 0.54 0.40
Mastectomy required (yes) 9 (9.8) 3 (13.0) 6 (8.7) 0.69
Neoadjuvant chemotherapy (yes)b 1(1.2) 14.5) 0 (0) 0.26
Breast density 0.04
Predominantly fatty/Scattered densities 18 (19.6) 14.3) 17 (24.6)
Heterogeneously dense/Extremely dense 74 (80.4) 22 (95.7) 52 (75.4)
Perceived benefits of CPM® 179 £ 55 219 + 32 16.6 + 54 <0.001
Perceived harms of CPM° 10.7 £ 5.7 10.7 £5.5 10.6 = 5.8 0.97
Perceived CBC risk® 0.03
10 or fewer women out of 100 34 (41.0) 4 (20.0) 30 (47.6)
More than 10 women out of 100 49 (59.0) 16 (80.0) 33 (52.4)
Decisional conflict® 25.8 + 21.0 25.5 +25.0 259 + 19.8 0.94

Breast cancer-related distress®

Intrusion 16.7 £ 8.5 18.1 £ 7.4 16.2 + 8.8 0.39
Avoidance 17.0 £ 7.8 18.0 £ 7.3 16.6 &+ 8.0 0.51
Perceived physician recommendation for CPM (yes)® 13 (15.7) 9 (45.0) 4 (6.3) <0.001

CPM contralateral prophylactic mastectomy, CBC contralateral breast cancer

2 ¢ test used to compute p value for continuous variables, Pearson y” significance tests used to compute p values for categorical variables
® Data missing for seven participants

¢ Total n = 83 (of which 20 chose CPM and 63 did not choose CPM)

uptake in the bivariate analysis (p = 0.04), it did not  the other sociodemographic and medical factors were sig-
remain significant in multivariable analysis (p = 0.26) and  nificantly associated with noncarriers’ surgical decisions
was thus excluded from the final model. Similarly, none of  (all ps > 0.05).
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Fig. 2 Perceived benefits and harms of contralateral prophylactic
mastectomy (CPM) among newly diagnosed breast cancer patients
identified as BRCAI/2 mutation noncarriers through pre-surgical
genetic testing (n = 83). Error bars correspond to the standard error
of the mean. Asterisks indicate significant differences in perceived
benefits of CPM between those who did and did not choose CPM
(p < 0.005)

Discussion

The present study examined CPM uptake among newly
diagnosed breast cancer patients identified as BRCA1/2
mutation noncarriers through pre-surgical genetic testing.
Although BRCA1/2 mutation noncarriers generally do not
face substantially elevated CBC risk, we observed that 25%
of these patients chose to undergo CPM. This figure is

substantially lower than that observed among BRCAI/2
mutation carriers in our larger study (88%), and is con-
sistent with a few other studies of CPM in noncarriers
following pre-surgical BRCAI/2 testing [11, 12, 15, 17].
However, this level of uptake is somewhat higher than
estimates in the general population of women with breast
cancer, which suggest that approximately 11-18% of
patients ultimately choose CPM [1—4]. This difference may
be attributable in part to the fact that study participants
were generally younger (ages 29-59) than is typically
observed in a population ascertainment.

In an attempt to explain why BRCAI/2 mutation non-
carriers chose to undergo CPM, we also examined how
psychosocial factors consistent with the Preventive Health
Model [22, 23] contributed to patients’ decision-making.
Contrary to our predictions, the examined background
sociodemographic and medical factors (which included age
and family history, factors most relevant to absolute CBC
risk [9]) and emotional factor of breast cancer-related
distress were not associated with CPM uptake. Rather,
several cognitive representations and social influence fac-
tors were most relevant. Results demonstrate that BRCA1/2
mutation noncarriers perceive various benefits of CPM, and
these perceptions influence choice of this cancer risk
management strategy. Conversely, noncarriers appear to
give less weight to the potential harms of CPM, as these
beliefs do not contribute to their decision. This observation
is noteworthy because CPM is associated with serious
physical risks including increased surgical site and post-
operative complications as compared to unilateral mas-
tectomy [27-29], and is also associated with psychological
complaints regarding physical appearance, sexuality, and
feelings of femininity among a minority of patients
[18, 30, 31]. Why study participants appear to be less
concerned about harms of CPM is unclear, although one
study noted that physicians are more likely to discuss
reasons for having CPM as opposed to reasons for not
having CPM with breast cancer patients who are BRCA1/2
mutation noncarriers [18]. Such findings suggest that
patients may benefit from interventions such as decision
aids or physician-directed prompts in the electronic

Table 2 Multivariable logistic

. Independent variable Odds ratio 95% CI 4

regression model of
psychosocial factors associated  peyceived benefits of CPM 1.38 1.11-1.70 0.003
with the decision to undergo . i
CPM among BRCA1/2 mutation Perceived CBC risk 0.018
noncarriers (n = 83) 10 or fewer women out of 100 1.00 (ref)

More than 10 women out of 100 6.59 1.39-31.33

Perceived physician recommendation for CPM 0.007
No 1.00 (ref)
Yes 10.98 1.94-61.96

CPM contralateral prophylactic mastectomy, CBC contralateral breast cancer
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medical record that encourage the discussion and deliber-
ation of both the advantages and disadvantages of CPM to
promote informed treatment decisions.

As hypothesized, patients’ cognitive perceptions of
personal CBC risk also contributed to the decision to
undergo CPM. Theoretical and empirical work supports the
role of heightened disease risk perceptions in influencing
adoption of health protective behaviors [32-35]. However,
breast cancer patients can overestimate their likelihood of
developing CBC [18, 36]; indeed, in the present study, 59%
of participants overestimated their 10 year CBC risk.
Evidence is mixed regarding the efficacy of existing edu-
cational interventions, including genetic counseling, for
improving patients’ subjective understanding of their can-
cer risk [37, 38]. Newly diagnosed breast cancer patients,
in particular, face numerous communication challenges
that may interfere with their ability to process or accurately
recall this risk information (e.g. exposure to a large amount
of complex medical information, the need to make
important decisions in a short time period, receipt of con-
flicting messages from various healthcare providers). Thus,
these individuals may benefit from research to develop and
test targeted, novel educational and risk communication
approaches that promote accurate disease risk perceptions,
and consequently, more informed treatment and risk
management decision-making.

The social influence factor of perceived physician
recommendation for CPM was also associated with
patients’ surgical choices. Physicians are a primary source
of information and advice for breast cancer patients facing
treatment decisions [18, 39]. Furthermore, patient-reported
physician recommendations for CPM have been previ-
ously associated with CPM uptake in a prospective study
of newly diagnosed BRCA1/2 mutation noncarriers [11]
and a retrospective study of breast cancer patients who
had the surgery [21]. In the present study, perceived
physician recommendation for CPM was the strongest
predictor of the CPM decision; however, this finding
should be interpreted cautiously as only a small propor-
tion of participants (16%) reported that their physician
made this recommendation. These participants were trea-
ted by different physicians (six different medical oncolo-
gists and surgeons among the 13 participants reporting a
physician recommendation). Yet, we lack any information
about the actual clinical communication that occurred
between participants and their physicians—for instance, it
is not clear to what extent physicians may have strongly
recommended CPM, or simply mentioned it as an avail-
able option. Future observational research incorporating
qualitative and quantitative methods is needed to examine
the content of physician-patient communication regarding
CPM and other breast cancer treatment options and to
understand what aspects of this communication may shape

patients’ perceptions of their physicians’ opinions and
preferences.

This study represents one of the first attempts to
prospectively evaluate how theoretically informed psy-
chosocial factors influence BRCA /2 mutation noncarriers’
decision-making about CPM. However, this study has
several limitations. Data were collected from a small
sample of primarily younger, Caucasian patients at a single
cancer center. Study participants may also have been more
willing to consider CPM than patients who decline pre-
surgical genetic testing (although it is routine surgical
practice at our center to refer all high-risk patients for
genetic testing and participants were offered the option of
deferring genetic testing until after their treatment but none
chose to do so); such potential selection bias may have
influenced the study results. Thus, the generalizability of
these findings to more diverse patients and treatment set-
tings requires further study. Furthermore, the small sample
size likely contributed to the wide confidence intervals
observed for the associations between perceived CBC risk
and perceived physician recommendation with CPM
uptake. Future studies utilizing larger, more diverse sam-
ples would provide more precise estimates and greater
insight into the role of these psychosocial factors in
patients’ decision-making. Established, well-validated
measures were used to assess several of the psychosocial
factors. However, novel measures and single-item mea-
sures were also used, and the reliability and validity of such
items are unknown. In addition, the measures of perceived
benefits and harms of CPM may not have assessed the full
range of issues that patients and their physicians consider
in this decision-making context. Relevant medical factors
including the hormone receptor status of the cancer,
necessity of mastectomy and neoadjuvant chemotherapy
for treatment of the affected breast, and participants’ his-
tory of breast biopsies and breast density were included in
the analyses; however, additional clinical data that may
contribute to contralateral disease risk (e.g. history of
benign disease in the contralateral breast) and therefore
inform decision-making were not available. Finally, no
data were available regarding the outcomes of this decision
(e.g. surgical complications, regret, satisfaction), although
such longitudinal data would provide valuable insight into
the CPM decision-making process among BRCAI/2
mutation noncarriers.

In spite of these limitations, these results can guide
future research. We observed that social influences, namely
physician recommendations, shape BRCAI/2 mutation
noncarriers’ decisions about CPM. However, it remains
possible that other individuals, such as a patient’s
spouse/partner, family members, and close friends, also
influence this decision [21]. These individuals could pro-
vide direct feedback about the appropriateness of CPM, or
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indirectly influence a patient’s decision by shaping her
cognitive representations, including her perceptions of
future disease risk [40, 41]. Research should investigate the
development of BRCAI/2 mutation noncarriers’ beliefs
about their CBC risk and the benefits and harms of CPM,
with a particular emphasis on the interpersonal communi-
cation that occurs in this decision-making context. Studies
could utilize observational methods (e.g. recordings of
discussions between patients and physicians) and collect
data from multiple individuals (e.g. patients and
spouses/partners) to examine how others’ perspectives can
inform and interact with women’s past experiences, emo-
tions, and beliefs to influence their cancer risk management
decisions.

Conclusions

Study results demonstrate that a sizable minority of
recently diagnosed breast cancer patients who learn that
they are BRCAI/2 mutation noncarriers through pre-sur-
gical genetic testing will nonetheless elect to undergo
CPM. These patients’ CPM decisions are influenced by
psychosocial factors including their cognitive perceptions
about the benefits of CPM and their CBC risk. In addition,
patients’ physicians can exert a powerful social influence
on their decision-making about CPM. Future research is
needed that examines the formation of patients’ beliefs
regarding their disease and available treatment options and
that characterizes the communication between patients and
physicians regarding these issues. Such work could inform
the development of educational, risk communication, and
decision-making interventions to assist newly diagnosed
breast cancer patients with making informed cancer risk
management decisions.
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