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Abstract

demographic variables.

emotional Thermometers.

cover a large range of dimensions.

Background: BRCA1 and BRCA2 mutations are associated with a higher risk of breast and ovarian tumors. This
study evaluated the emotional states of women 1 month after having received the results of the genetic test and
assessed eventual associations with the type of outcome, personal/familiar disease history and major socio-

Methods: The study, an observational retrospective one, involved 91 women, evaluated 1 month after receiving
their results. Patients were administered the Hospital Anxiety and Depression Scale, the Profile of Mood States and

Results: Anxiety was significantly higher than depression (p < 0.001), and 21.3% and 21.3% of the sample were,
respectively, possible and probable cases for anxiety, whereas 13.5% and 10.1% were possible and probable cases
for depression. Within the six mood states, Confusion-Bewilderment (M = 48.5) was the lowest, whereas Fatigue-
Inertia (M = 52.3) was the highest. Differences were recorded within the ten assessed emotions too. Being a
proband/nonproband and being or not a cancer patient were associated with many tested variables.

Conclusion: The psycho-emotional screening of women undertaking genetic counseling is relevant and should

Keywords: BRCA1/2, Emotions, Genetic counseling, Mood states, Psychological distress

Background

In Italy, breast cancer is the most common cancer, ac-
counting for 29% of all tumors. Ovarian cancer is the
tenth most frequently diagnosed cancer in women, ac-
counting for 3% of all diagnosed cases [1].

In a minority of cases, within certain families, these
diseases are more frequent than in the general popula-
tion. When the recurrence of the disease or its modal-
ities [2] leads to the possibility of a genetic
predisposition being present in the family (i.e. high-risk
families), the test for the identification of BRCA1 and
BRCAZ2 (BReast CAncer gene 1 and 2) mutations is pro-
posed. It is a genetic susceptibility test that identifies
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germinal and dominant autosomal inheritance increasing
the risk of breast/ovarian cancer.

However, it must be borne in mind that only in 20—
25% of index cases (i.e., probands) that underwent a gen-
etic test were clear pathogenic significant mutations
found (i.e., positive result, being a carrier) [3—6]. Mean-
while for 75-80% the indefinite result, negative or in-
conclusive (i.e.,, no individuation of BRCA1/2 mutations
not excluding the possibility of different, still unknown
mutations) or indicative of possibilities of variability still
not classified, precludes the possibility of extending the
test to relatives (i.e., non probands) and having available
clear and consensual guidelines for risk management [7].
As a consequence, a negative result (i.e., being a noncar-
rier) can be interpreted differently depending on
whether it refers to a proband or a proband’s relative.
Only in the second case are data informative and allow
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to rule out the presence of the mutation previously
found in the family.

Given the multifactorial nature of the disease, it is not
easy to precisely measure the strength of the risk of a
neoplasm occurring in the presence of a mutation. How-
ever, generally speaking, it is possible to state that indi-
viduals bearing BRCA1/2 mutations have a 40-60% risk
of developing breast cancer and a 20-40% risk of devel-
oping an ovarian tumor in their life [8].

The genetic test has significant implications for
women’s personal, family, and social life [9]. For this rea-
son, it is useful to include it into a broader view of the
genetic counseling field as a complex communicative
action [10], in which both bio-medical and psycho-social
aspects are addressed. In genetic counseling, in fact,
individuals receive and face information on the possible
genetic nature of their illness; face risk and uncertainty;
evaluate the possibility of being included in adequate
clinical-instrumental surveillance protocols or strategies
for the reduction of risk that may have repercussions on
their self-image; and have to consider the moral “obliga-
tion” to share this information with their relatives.

The possibility that such information may have reper-
cussions on a psycho-emotional level has prompted stud-
ies on the evaluation of psychological distress (commonly
anxiety, depression and cancer-related worries) prior to
and after the interview when results are communicated
[11]. These studies, which have included the percentage of
individuals affected and not affected by oncological dis-
ease and with positive, negative or indefinite results [11],
demonstrated that levels of distress have been associated
with genetic testing decision-making, risk reduction deci-
sions and screening adherence [12].

The literature on distress levels in individuals belong-
ing to high-risk families is conflicting; some studies (e.g.
[13, 14]) have evidenced high distress levels in respect of
the general population — particularly with regard to anx-
iety and cancer-related distress — while others (e.g. [15,
16]) have not reported statistically significant differences
between the two populations.

More specifically, for the results deriving from the
genetic test, the majority of researches have described
the short-term psychosocial impact of BRCA1/2 genetic
testing, mostly in the year after receiving results [17].
Usually, the data at our disposal seem to exclude the
presence of severe issues in individuals who are told of
the presence of a predisposing mutation (carriers) [11];
however, some studies have reported anxiety and depres-
sion [18, 19], anger and distress [20, 21], cancer-related
worry [22], vulnerability and stigma, and alterations in
self-perception and quality of life [23, 24].

Moreover, as highlighted by Pearman [25], many stud-
ies (e.g. [26]) have reported that levels of distress do not
seem to differ among affected (ie. carriers) and
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unaffected (i.e. noncarriers) women by a known genetic
mutation but rather seem to be associated with belong-
ing to high-risk families.

The lack of clear answers and the resulting uncertainty
can be potential sources of emotional suffering and
decisional conflicts. The discrepancy among literature
data — because of the complexity of all the variables
considered — does not allow univocal identification of
the categories of people potentially vulnerable to psycho-
logical suffering who deserve particular attention, apart
from individual variability.

Methods

Aims

The aim of the present study was to assess the emo-
tional state of women who underwent a genetic test for
the identification of BRCA1 and 2 mutations, 1 month
after the communication of their result and to verify
possible associations between emotional state, test result
(being a carrier/noncarrier), family history (including
proband/non proband status) and major socio-
demographic variables. To this end, two validated psy-
chological instruments (Hospital Anxiety and Depres-
sion Scale; Profile of Mood States) were used, as well as
an ad hoc instrument (emotional Thermometers) that
allowed to widen the spectrum of emotional states,
generally investigated in literature, and the eventual
presence of positive emotions.

Participants
The study enrolled consecutive women, probands (i.e.
patients with breast or ovarian cancer who initiate a
counseling process for their family) and nonprobands
(i.e. relatives of a proband), who underwent a genetic
test for the identification of BRCA1 and BRCA2 muta-
tions, in a cancer institute in the northeast of Italy, who
had received the results of their test. Other inclusion cri-
teria, apart from being females, included: being >18 years
old, a good knowledge of the Italian language, and
absence of physical or sensory disabilities that may
hinder the filling in of questionnaires.

All participants read and signed an
consent form.

informed

Tools and procedure

The women who agreed to participate in the study re-
ceived materials by mail within a month of the medical
geneticist’s disclosure of their genetic test results. Before
the genetic test was performed, patients had been in-
formed on inclusion criteria, and had been illustrated
the genes to be investigated and all possible outcomes.
They were also briefed on the percentages of breast and
ovarian cancers caused by mutations of the genes being
screened and were explained the relationship between
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mutations and the risk of tumour onset throughout life.
Patients were also illustrated hereditary mutation trans-
mission mechanisms and were explained the test bene-
fits to both probands and their family members
(nonprobands). At the delivery of the test result, the
geneticist explained its meaning and possible limitations
of a negative result; especially in the case of a positive
outcome, the geneticist insisted on the importance of
sharing information with family members, and offered
indication for intervention and / or prevention guidance.

The study materials included the Hospital Anxiety and
Depression Scale (HADS; [27]), the Profile of Mood
States (POMS; [28]), several ad hoc built emotional
Thermometers, a form for the collection of socio-
demographic and clinical data, and a prepaid envelope
for returning material.

HADS is a self-assessment scale largely used in med-
ical settings (especially in oncology) to register inpa-
tients” psychological distress [29, 30]. The tool is made
up of 14 items, divided into two subscales (Anxiety and
Depression) [31] to which the subject responds by using
a four-point scale (0-3). Zigmond and Snaith [27] rec-
ommend the use of a threshold >10 for each subscale
(Anxiety and Depression) in order to identify all prob-
able cases and a threshold of >7 for all possible cases.

POMS is a widely used tool for the assessment of mood
states. It consists of 58 items offering a mood state profile
using five negative mood scales (Tension-Anxiety,
Depression-Dejection, ~ Anger-Hostility, ~ Fatigue-Inertia,
Confusion-Bewilderment) and one positive scale (Vigor-Ac-
tivity). Participants rate each item on a 0—4-point answer
scale. For each mood state, raw scores were converted into
t-scores (with mean = 50 and standard deviation = 10) [28].
Higher values indicate higher mood state intensity.

The ad hoc built emotional Thermometers asked partic-
ipants to grade on a 0—10-point scale the intensity of ten
different emotions: anger, anxiety, concern, confidence,
confusion, discomfort, fear, guilt, sadness and serenity.

The socio-demographic and clinical data form enabled
the collection of information about age, education, occu-
pational status, marital status, having children, proband
or nonproband status, being or not a carrier, cancer
diagnosis and being or not under cancer treatment.

This study received the approval of the Independent
Ethics Committee of our Institute.

Statistical analyses

Descriptive statistical analyses were conducted for each
considered dependent variable. To test the association
between the considered dependent variables (i.e. anxiety
and depression as detected by HADS, the six mood states
registered by POMS, and the 10 considered emotions) and
the samples’ characteristics —being a proband/nonproband;
being a carrier/noncarrier; being or not a cancer patient;
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being or not under cancer treatment, age (<49 vs. 49+
years), education (compulsory vs. post-compulsory), marital
status, parity —Mann-Whitney tests were performed.

A Wilcoxon signed ranks test and two Friedman tests
were performed to verify differences, respectively, in psy-
chological distress and both mood states and emotions
within subjects.

In all analyses, p < 0.05 (two-tailed) was considered to
be statistically significant. Bonferroni correction was
used to avoid errors due to multiple comparisons. The
Statistical Package for the Social Sciences (SPSS) was
used to perform the analyses.

Results

Sample characteristics

The sample included 91 consecutive participants with a
median age of 48 years (range: 23-75). Seventy-four
percent of the sample had a life partner (either married
or cohabiting); 80.2% reported having at least one child.
With regard to education, 48.3% reported having com-
pleted their compulsory education (in Italy, it is 8 years
of education) whereas 51.7% had a post-compulsory
education. A total of 65.9% of the sample were gainfully
employed whereas 34.1% were housewives, students,
unemployed or retired. In terms of status, 82.4% of the
participants were probands whereas 17.6% were nonpro-
bands. A proportion of 13.2% of the sample received a
genetic diagnosis of carrier, and 86.8% that of noncarrier.
A total of 87.9% of the sample were cancer patients, and
38.8% were under cancer treatment.

Psychological distress

Table 1 displays mean scores of anxiety and depression
for the entire sample and according to the statistically
associated sample characteristics.

Table 1 Psychological distress in the entire sample and
according to the associated sample’s characteristics (means and
[standard deviations])

Probands Nonprobands
(N=75) (N=14)
Anxiety 6.73* (3.84) 11.00 (5.07)
Depression 459* (3.58) 8.14 (4.29)
Cancer Patients (N = 80) No Cancer Patients (N = 9)
Anxiety 6.94% (4.11) 11.56 (4.10)
Depression 480% (3.81) 8.22 (342)
Total (N = 89)
Anxiety 740 (4.31)
Depression 5.15 (3.89)

*p-value was statistically significant according to Bonferroni’s correction
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Anxiety was significantly higher than depression (p <
0.001), and 21.3% and 21.3% of the sample were,
respectively, possible and probable cases for anxiety,
whereas 13.5% and 10.1% were possible and probable
cases for depression.

Nonproband participants displayed both higher anx-
iety (p=0.003) and depression (p=0.002) than pro-
bands; nondiseased healthy participants displayed both
higher anxiety (p=0.003) and depression (p=0.005)
than cancer patients; neither anxiety nor depression was
found to be associated with being a carrier/noncarrier,
being or not under cancer treatment, age, education,
marital status or having children.

Mood states

Proportions of 7.8% and 22.2% of the sample displayed a
score that exceeded, respectively, 2 and 1 standard devi-
ation from the normative mean score of 50 in Tension-
Anxiety; 4.6% and 14.9% in Depression-Dejection; 8.9%
and 17.8% in Anger-Hostility; 10% and 22.2% in Fatigue-
Inertia; and 2.2% and 15.7% in Confusion-Bewilderment;
whereas 3.3% and 21.1% displayed a score, respectively,
of 2 and 1 standard deviation lower than the normative
mean score in Vigor-Activity.

Table 2 displays mean scores of the six considered
mood states for the complete sample and according to
the statistically associated characteristics. In the
complete sample, at least one of the 15 possible paired
comparisons between the six mood states was statisti-
cally significant (p < 0.001); the subsequent qualitative
examination of the profile showed Confusion-
Bewilderment (M = 48.5) as being lower than the others,
whereas Fatigue-Inertia (M = 52.3) was higher.

Nonproband participants reported a higher level of
anger-hostility than proband ones (p = 0.004). Non-
diseased participants displayed both higher depression-
dejection (p = 0.008) and anger-hostility (p = 0.003) than
cancer patients. No association emerged between being
a carrier/noncarrier, being or not under cancer treat-
ment, age, education, marital status or parity and any of
the six considered mood states.

Emotions

Table 3 displays mean scores of the ten considered emo-
tions in the entire sample and according to the statisti-
cally associated sample characteristics. In the complete
sample, at least one of the 45 possible paired compari-
sons between the ten considered emotions was statisti-
cally significant (p < 0.001); the subsequent qualitative
examination of the data showed guilt (M = 1.18) and
confusion (M = 2.47) to be lower than the other emo-
tions, whereas confidence (M = 6.28) and serenity
(M = 5.40) were higher.
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Table 2 Mood states in the entire sample and according to
the associated sample’s characteristics (means and
[standard deviations])

Probands (N =75)  Nonprobands (N = 15)

Tension-Anxiety 4968 (10.65) 60.00 (15.29)
Depression-Dejection 4862 (9.20) 56.07 (13.24)
Anger-Hostility 49.20* (942) 62.80 (17.92)
Fatigue-Inertia 50.72 (10.50) 60.27 (15.09)
Confusion-Bewilderment ~ 47.19 (10.12) 54.67 (12.19)
Vigor-Activity 5239 (11.86) 46.33 (11.67)

Cancer Patients No Cancer Patients

(N = 80) (N=10
Tension-Anxiety 50.19 (11.29) 61.10 (14.37)
Depression-Dejection 48.78* (941) 57.80 (13.20)
Anger-Hostility 50.05% (11.32) 62.80 (14.16)
Fatigue-Inertia 51.25 (11.25) 60.80 (13.65)
Confusion-Bewilderment ~ 47.56 (1045) 55.50 (11.41)
Vigor-Activity 52.00 (12.04) 4640 (10.79)
Total (N = 90)
Tension-Anxiety 5140 (12.08)
Depression-Dejection 49.82 (10.24)
Anger-Hostility 5147 (12.26)
Fatigue-Inertia 52.31(11.85)
Confusion-Bewilderment 4845 (10.80)
Vigor-Activity 51.38 (11.98)

*p-value was statistically significant according to Bonferroni’s correction

In comparison to probands, nonproband participants
displayed higher levels of anger (p =0.001), anxiety (p =
0.002), concern (p=0.001), discomfort (p=0.001) and
sadness (p = 0.003), and they displayed both less confidence
(p=0.002) and serenity (p =0.001). Nondiseased partici-
pants displayed higher levels of anger (p = 0.002), concern
(p = 0.003), discomfort (p =0.004) and sadness (p = 0.001)
and less serenity (p=0.001) than cancer patient partici-
pants. Being a carrier/noncarrier, being or not under cancer
treatment, age, education, marital status or having children
were found to be associated with none of the ten consid-
ered emotions.

Discussion

The intrinsic uncertainty of genetic tests, the personal
and familiar meaning given to positive or negative re-
sults, and the meaning given to cancer are but a few of
the reasons that determine the emotional impact of the
genetic test of susceptibility to breast/ovarian cancer and
the need for further studies on this subject, as it is evi-
dent from the abundant literature on this topic [32-35]
that does not provide univocal results.
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Table 3 Emotions in the entire sample and according to
the associated sample’s characteristics (means and
[standard deviations])

Probands (N = 75)

Nonprobands (N=15)

Anger 2.25% (2.81) 3 (340)
Anxiety 3.17% 301 3(3.36)
Concern 4.24* (3.04) 3.77)
Confidence 6.60% (2.24) 467 (1.95)
Confusion 209 (2.72) 433 (3.50)
Discomfort 2.24* (2.78) 467 (2.87)
Fear 3.13 (294) 507 (3.17)
Guilt 1.16 2.27) 1.27 (1.79)
Sadness 2.88% (3.08) 593 (3.52)
Serenity 581% (249) 333 (1.95)
Cancer patients (N = 80) No Cancer Patients (N = 10)
Anger 2.39% (292) 5.50 (3.14)
Anxiety 331 (3.10) 6.50 (3.14)
Concern 4.36*% (3.08) 7.60 (2.37)
Confidence 641 (2.36) 5.20 (1.40)
Confusion 2.21 (2.85) 450 (3.27)
Discomfort 2.39% (2.90) 470 (2.31)
Fear 324 (2.97) 520 (3.29)
Guilt 1.20 (2.28) 1.00 (1.25)
Sadness 2.99% (3.22) 6.60 (2.50)
Serenity 5.73% (2.45) 2.80 (2.1)
Total (N = 90)

Anger 273 (3.09)

Anxiety 3.67 (3.24)

Concern 472 (3.17)

Confidence  6.28 (2.30)

Confusion 247 (2.97)

Discomfort 264 (2.92)

Fear 346 (3.05)

Guilt 1.18 (2.19)

Sadness 339 (3.33)

Serenity 540 (2.57)

*p-value was statistically significant according to Bonferroni's correction

The present study investigated the emotional state of
women after having received the results of a genetic test
for the identification of mutation on BRCA1/2 genes,
through three different instruments to obtain a more
comprehensive picture of emotional reactions. Moreover,
in order to identify the subpopulation with the highest
risk of emotional suffering, the associations of the re-
ported emotional variables with the main
demographic and clinical factors were studied.

socio-

Page 5 of 7

First, the data presented support the need for a psychoe-
motional monitoring of individuals receiving the genetic
test; in addition, they increase the need for a more articu-
lated reporting of psychological distress. In our sample, in
fact, one participant out of five was a probable case of
anxiety, while two participants out of five were possible
cases of anxiety (using less restrictive criteria). Nearly one
out of four was a possible or probable case for depression.
Moreover, more than one participant out of four showed
anger-hostility that exceed normative data and more than
three in ten showed fatigue-inertia. Anxiety, as the HADS
definition, resulted in being more intense than depression,
while of the six mood states reported by POMS the most
intense was fatigue-inertia. Among the ten emotions regis-
tered by the “emotions Thermometers,” the most intense
were confidence and serenity, two positive emotions.
Taking all things into consideration, these data may result
in being contradictory; however, it must be remembered
that they were obtained with instruments with different
sensitivity. The apparent contradiction could be explained
by the emotional constraint due to having started a gen-
etic counseling process; for the same reason, even the low
levels of confusion both in the emotional Thermometers
and in POMS can be interpreted. Data on depression and
anxiety evidenced that, after receiving the outcome of the
test, anxiety states were bigger than depression.

Second, in accordance with some previous studies
[3, 36, 37] the data presented did not report statisti-
cally significant differences attributable to the test re-
sult; in other words, women who had received a
positive result (that is, who discovered they had a
genetic predisposition to developing breast/ovarian
cancer) did not show in the short term higher levels
of negative emotions and mood states than women
who had received a negative outcome. On the other
hand, being/not being a proband and being or not an
oncological patient (variables overlapping in 94.5% of
our sample) were associated with all three types of
psychological variables reported.

Compared to probands, nonprobands showed higher
levels of anxiety, depression (psychological distress com-
ponents) and anger-hostility; this pattern was also con-
firmed by data reported by the Thermometers:
nonprobands showed higher levels of anger, anxiety,
concern, discomfort and sadness (all emotions linked to
psychological distress) [38], and less confidence and
serenity. For future research, it might be interesting to
allow open-ended responses from nonprobands to try to
determine the source of their anxiety. In fact, it is pos-
sible that their anxiety could be related to the cancer
treatments/fear of loss for their loved ones, rather than
being related to genetic testing for BRCA1/2 mutations.
Also comparing pre and post testing emotional states
could be useful in indebting the present data.
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In the present sample, the subgroup without a history
of disease showed higher levels of anxiety and depres-
sion than the participants who were also oncological pa-
tients; analogously, the first showed higher levels of
depression-dejection and anger-hostility than onco-
logical patients. These data are not in accordance with
what emerged in other studies [39, 40] reporting that it
was women affected by cancer, especially if they have
been recently diagnosed, that experienced bigger emo-
tional suffering due to the test and/or its result and that
might need greater psychological support.

Finally, in the Thermometers, women with no experi-
ence of disease showed a higher level of anger and emo-
tions linked to the distress construct (i.e. concern,
discomfort, sadness) and less serenity. In other words,
women who were solicited to join genetic counseling by
a proband and non-oncological patients in this sample
were more vulnerable from a psychological point of
view. This phenomenon can be explained in several
ways. It is plausible that the probands, before deciding
to join counseling, have carefully considered the pros
and cons, while nonprobands, involved only later in
counseling due to a genetic mutation found in the fam-
ily, may have had a more careless approach. It is also
likely that probands and patients during the course of
their disease have come into contact with professional
psychologists and eventually benefit from their support.
Nonprobands and patients also have to face a family his-
tory that impacts on psychological well-being and that
could lead them to consider the probability of contract-
ing the disease not on the basis of the real risks but on
what is cognitively available (heuristic availability) [41].

Based on these considerations, it would be interesting
in the future to use an instrument to detect cancer-
related worries to verify whether there is, in nonpro-
band, disease-free subjects, who seem to be the most
vulnerable, a high perception of the possibility of con-
tracting the disease, regardless of the test results.

In interpreting the present data it must be borne in
mind that the small size of the sample demands caution
in generalizing the data, as well as the results, on
emotions (i.e. collected through ad hoc built Thermome-
ters and not through advanced instruments) and need
further validation.

Conclusion

Although limited, the present study emphasizes the clin-
ical relevance of the emotional screening, investigates
additional emotional dimensions that are usually
neglected (i.e. anger), explores not only negative emo-
tions connected to the counseling period but also the
positive ones, and suggests paying particular attention to
a subpopulation (nonprobands, disease-free individuals)
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who, contrary to what is usually believed, may be par-
ticularly vulnerable to emotional suffering.
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