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Abstract: Little is known about how women with a BRCA1/2 mutation develop an individual
understanding of their breast and ovarian cancer risk and how this affects their psychological distress.
In this study, we investigated associations between illness representations, coping strategies and
psychological distress. N = 101 BRCA1/2 mutation carriers answered self-report questionnaires on
illness representations, coping strategies, cancer worry and depressive symptoms. Women without
cancer were compared to women with a previous cancer diagnosis. Illness representations explained
50% and 45% of the variability in cancer worry and depressive symptoms, respectively. Woman
perceiving severe consequences (8 = 0.29, p < 0.01) and having more concerns (8 = 0.37, p < 0.01)
were found to report more cancer worry. Perceiving information about the mutation as less coherent
(B = —0.17, p < 0.05) and experiencing negative emotional responses (8 = 0.60, p < 0.01) were
both associated with more depressive symptoms. Women with a previous cancer diagnosis show
patterns of illness representations that are potentially more distressing than women without a cancer
diagnosis. Findings suggest that physicians involved in counseling should pay attention to illness
representations of distressed women. Thereby, it would be possible to detect maladaptive thoughts
associated with the mutation, address negative emotions and encourage adaptive coping strategies.

Keywords: BRCA1/2 mutation; genetic counseling; coping; illness representations; psychological
distress

1. Introduction

Women carrying a BRCA1/2 mutation live with a substantially elevated lifetime risk of
developing breast and ovarian cancer. Testing positive for a pathogenic BRCA1 or BRCA2
variant indicates a cumulative breast cancer risk, up to the age of 80, of 72% and 69%,
respectively [1]. The pathogenic genetic variant also predisposes women to a cumulative
risk for ovarian cancer up to 44% in BRCA1, and 17% in BRCA2 mutation carriers [1].
Genetic tests identify these particularly vulnerable groups, allowing for more targeted
interventions. For example, early detection programs and prophylactic interventions can
contribute to reducing mortality and the risk of developing the disease [2,3]. Pathogenic
BRCA variants confront mutation carriers with complex and potentially life-changing
decisions regarding prevention strategies or early detection programs. Women show
diverse attitudes and feelings in reaction to living with high cancer risks. Upon notification
of the genetic result, some mutation carriers experience only a temporary increase in
general and cancer-related distress or no distress at all [4,5]. Other women, however,
report fear of developing cancer at a young age and passing the deleterious mutation on
to their own children [6,7]. Recent systematic reviews mirror these heterogeneous results,
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with some studies indicating that carriers report higher distress than non-carriers [8-10],
while others reveal reduced distress as a result of genetic counseling [9]. Consequently,
there are BRCA1/2 mutation carriers who display persistent heightened distress [11] and a
“psychological response similar to the diagnosis of breast cancer itself” [12] (p. 588).

Common Sense Model of Self-Regulation of Health and Illness

Emotional and physical wellbeing depends not only on objective medical estimations,
but also on subjective perceptions of a disease or health threat. Individuals vary markedly in
these subjective interpretations of threats and illnesses: whereas one woman might consider
the BRCA1/2 gene mutation a manageable and treatable condition, another BRCA1/2
mutation carrier might anticipate serious and long-lasting consequences for herself and
her family. Leventhal’s Common Sense Model of Self-Regulation of Health and Illness
(CSM) [13,14] describes how individuals develop their own “making sense” of an illness
or health threat by forming their own illness representation, defined as an individual
and subjective belief system regarding an illness. Illness representations develop from
contact with diverse sources of information and evolve over time. In the case of BRCA1/2
mutation carriers, the representation of the health threat (cancer) is mostly formed through
direct experiences with family members, but is also influenced by friends, media and
cultural beliefs [15]. The CSM posits distinct dimensions of illness representations: identity
(labelling the illness), cause, timeline, consequences, coherence (understanding the illness),
personal and treatment control and emotional representation (affective response, such as
anger or grief) [16].

A meta-analysis evaluating the CSM in patients with cancer revealed specific patterns
between illness representations and coping behavior, finding illness representations to
be important determinants for adaptive outcomes in cancer [17]. The included studies
consistently reported that perceiving more severe consequences was positively associ-
ated with passive and emotion-focused coping strategies, such as denial and cognitive
reappraisal, and with maladaptive psychological health outcomes, such as anxiety and
depression. By contrast, perceiving a higher level of control was positively related with
problem-focused coping and greater psychological well-being. Negative emotional illness
representations were strongly associated with denial coping strategies and negative psy-
chological health outcomes, such as higher anxiety, depression, and psychological distress.
In studies that focused exclusively on breast cancer patients, similar patterns of associations
were found [17].

There are few studies that address illness representations, coping, and psychological
distress in BRCA1/2 mutation carriers. In one study, negative emotional representations
predicted passive coping strategies and seeking social support, whereas anticipating severe
consequences predicted both passive AND active coping strategies [18]. In terms of health
outcomes, women with negative emotional representations and women who perceived
breast cancer less coherently, that is understanding the disease’s pathology less thoroughly,
displayed more anxiety and distress [18]. Perceiving the health threat to be more serious
was associated with negative psychological health outcomes, such as cancer-related anxiety
or distress [18,19] and more state anxiety [20].

Most of these few studies were conducted over 15 years ago and none differenti-
ated between women without cancer and women who already had a breast or ovarian
cancer diagnosis. Therefore, the present study aimed to gain greater insight into the as-
sociations of illness representations, coping, and psychological health in women with a
BRCA1/2 mutation. More specifically, we sought to (a) assess cognitive and emotional
illness representations and coping strategies in BRCA1/2 mutation carriers, (b) analyze the
association between illness representations, coping strategies and psychological distress
(cancer worry and depressive symptoms), and (c) explore whether women who already had
a breast or ovarian cancer diagnosis differ from women with no former cancer diagnosis in
terms of illness representations, coping strategies and psychological distress. We used the
CSM [14,21,22] to develop a conceptual model (see Figure 1) for our data analysis.
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Figure 1. Conceptual model of predictors of psychological distress, adapted from Freemann-
Gibb [21].

2. Materials and Methods
2.1. Procedures and Participants

This cross-sectional, observational, mono-center study was conducted at the Center
of Hereditary Breast and Ovarian Cancer at Charité-Universitaetsmedizin Berlin, which
is part of the German Consortium Hereditary Breast and Ovarian Cancer (GC-HBOC).
Ethical approval was obtained from Charité-Universitaetsmedizin Berlin (EA1/222/15).
The study is described in more detail in Speiser et al. [23].

Between August 2015 and April 2017, 300 women with a pathogenic BRCA variant,
who opted for additional optional counseling, were screened for our initial inclusion criteria.
A total of 250 women who met the initial inclusion criteria were invited to participate in the
study. Of these, 207 women provided written consent and were subsequently mailed self-
report-questionnaires. A total of 127 women returned the questionnaire, of which 26 were
excluded from data analysis (see Figure 2). The final inclusion criteria for study participants
were women between the age of 18 and 70 years and the detection of a pathogenic mutation
in the BRCA1/2 gene. The exclusion criteria were insufficient German language skills.
In total, 101 counselees with the BRCA1/2 mutation, with an average time of mutation
diagnosis of 14.2 months prior to the study, were included in the analysis.

300 counselees screened 50 counselees did not meet initial
inclusion criteria

l 43 counselees did not provide
written consent

207 counselees gave consent
and received questionnaire

|

127 returned questionnaires

26 counselees were excluded from
data analysis:

l S

— Low-risk-mutation (9)

— No mutation, but statistical risk
(16)

— Missing mutation variable (1)

101 questionnaires
BRCA1/BRCA2

53 diagnosis of
breast/ovarian cancer

48 no cancer

Figure 2. Flowchart of the study population.

2.2. Instrumentation

Sociodemographic variables (age, marital status, presence of children, level of edu-
cation, occupation status) and clinical variables (history of cancer, gene test result, time
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since mutation test diagnosis) were assessed with self-report questionnaires. Illness repre-
sentations of breast and ovarian cancer risk were assessed by the Brief Illness Perception
Questionnaire (BIPQ)—German version [24]. Scales were modified for use with women at
high risk for breast and ovarian cancer to measure cancer risk perception. In total, six of the
eight 0-10 point scales were included, measuring the following dimensions of illness per-
ception: (1) consequences, which represents the expected somatic and psychosocial effects
of the health threat; (2) treatment control, which refers to the beliefs about the effectiveness
of the prevention measures in curing or controlling the health threat; (3) personal control,
which reflects the belief in personal abilities to control the health threat; (4) emotional rep-
resentations, which represents the individual’s (negative) emotional responses associated
with the health threat; (5) concern, which refers to how much the person worries about
his/her health threat; (6) coherence, which refers to how well the person understands
his/her health threat. Coping strategies were assessed using four subscales of the Brief
COPE—German version [25]: positive reframing, instrumental support, denial, and active
coping. Each scale comprises of 2 items with a 4 point-scale, that rate the extent to which
individuals have used specific coping efforts in dealing with the breast and ovarian cancer
risk. Cancer worry was assessed by employing the cancer worry scale (CWS) [26]—German
translation [27]. The four items with a 4 point-scale were modified for use in women at high
risk for breast and ovarian cancer to measure the degree of worry about developing breast
or ovarian cancer. No clinical cut-offs were currently available. Depressive symptoms were
assessed by applying the Brief Patient Health Questionnaire PHQ-9—German version [28].
The nine-item questionnaire assesses the presence of major depressive disorder using
modified DSM-IV criteria with a 4-point scale.

2.3. Data Analysis

Demographic and clinical characteristics, illness perceptions, and coping strategies are
displayed for the entire sample and for women with and without breast cancer separately.
Group differences were analyzed using the t-test or Mann—Whitney U test. Relationships
between illness representations, coping strategies and cancer worry, or depressive symp-
toms were calculated with Pearson’s correlation coefficients for continuous variables and
Spearman-Rho for ordinal variables. We explored the associations between potential pre-
dictors (demographic, clinical, illness perception, and coping variables) and cancer worry
or depressive symptoms as outcome variables. Variables with r > 0.20 were included in
the subsequent regression analysis. According to Tabachnick and Fidell [29], we used
hierarchical stepwise regression to analyze the amount of variance each dimension of
the CSM contributed to predicting the criterions cancer worry and depressive symptoms,
respectively. Following our conceptual model (see Figure 1), we entered demographic
and clinical variables in the first step, followed by illness perceptions in the second step,
and coping variables in the third step. We reviewed the models by assessing linearity;,
homoscedasticity and independence of residuals [30]. We assessed multicollinearity with
the variance inflation factor (VIF), which was in all cases below the recommended threshold
of <10 [30]. Data processing was performed with the Statistical Package for the Social
Sciences (SPSS 24.0).

3. Results
3.1. Sample Characteristics

Of the 101 participating women included in the analysis, the mean age was 43.4 years
(SD =10.9). Most women were partnered (79.2%) and had children (69.3%). A total of
60.4% had a high school degree and 72.3% of the women were employed.

About two thirds of the sample had a BRCAI mutation (61.4%) and one third had
a BRCA2 mutation (38.6%). The mean time since detection of the gene mutation was
14.2 years (SD = 12.6). The sample was nearly evenly distributed into women who already
had a breast or ovarian cancer diagnosis (52.5%) and women with no former diagnosis of
breast or ovarian cancer (47.5%). The mean time since cancer diagnosis was 62.1 months
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(SD = 62.6). An overview of the demographic and clinical characteristics of the sample is
provided in Table 1.

Table 1. Demographic and clinical characteristics of the entire study population and according to previous diagnosis
of cancer.

Diagnosis of Breast/

. No Breast/Ovarian Cancer
Ovarian Cancer

Entire Sample

(N =101) (1 = 53) (n =48)
Demographic characteristics
Age (years), M (SD) 434 (10.9) 46.7 (9.6) 40.0 (11.2)
Partnership, n (%)
Living with a partner 80 (79.2%) 40 (75.5%) 40 (83.3%)
Living without a partner 21 (20.8%) 13 (24.5%) 8 (16.7%)
Presence of children, n (%) 70 (69.3%) 38 (71.7%) 32 (66.7%)
Level of education, n (%)
High school degree 61 (60.4%) 28 (52.8%) 33 (68.8%)
Secondary school 40 (39.6%) 25 (47.2%) 15 (31.3%)
Occupation status, 1 (%)
Employed 73 (72.3%) 35 (66.0%) 38 (80.9%)
Unemployed 13 (12.9%) 7 (13.2%) 6 (12.5%)
Retired 14 (13.9%) 11 (20.8%) 3 (6.3%)
Clinical Characteristics
Prophylactic surgery, n (%)
No prophylactic surgery 46 (45.5%) 17 (32.1%) 29 (60.4%)
Prophylactic mastectomy 13 (12.9%) 9 (17%) 4 (8.3%)
Prophylactic salpingo-oophorectomy 27 (26.7%) 13 (24.5%) 14 (29.2%)
Mastectomy and salpingo-oophorectomy 11 (10.9%) 10 (18.9%) 1(2.1%)
History of cancer, n (%)
Breast cancer - 44 (83.3%) -
Ovarian cancer - 5 (9.4%) -
Months since diagnosis, M (SD) - 62.1 (62.5) -
Pathogenic germline variant, n (%)
BRCA1 mutation 62 (61.4%) 35 (66%) 27 (56.3%)
BRCA2 mutation 39 (38.6%) 18 (34.0%) 21 (43.8%)
Months since mutation analysis, M (SD) 14.2 (12.6) 14.3 (11.7) 14.1 (13.6)

3.2. Illness Perceptions, Coping Strategies, and Psychological Distress

Women with a former cancer diagnosis perceived the consequences of breast or
ovarian cancer to be more severe, had more concerns, had more (negative) emotional
representations associated with breast or ovarian cancer, and used active coping strategies
more often (Table 2). These women also experienced higher levels of cancer worry and
more depressive symptoms.

Table 2. Descriptive statistics for dimensions of illness representations, coping strategies, and psychological distress
according to breast cancer diagnosis.

Entire Sample Diagnosis of No
(N = 101) Breast/Ovarian Breast/Ovarian 95% CI p
Cancer (n = 53) Cancer (n = 48)

Illness representations M (SD)

Consequences 4.8 (2.6) 6.3 (2.5) 5.5 (2.6) —2.50 to —0.49 0.004
Illness coherence 7.3 (2.0) 7.0 (2.4) 72((2.2) —0.59t01.13 0.532
Concern 5.9 (2.6) 6.5 (2.3) 5.3 (2.9) —2.21to —0.16 0.023
Emotional representations 4.8 (2.9) 6.3 (2.6) 5.6 (2.9) —2.68 to —0.50 0.005
Personal control 5.4 (2.4) 5.8 (2.3) 5.6 (2.4) —1.29 to 0.58 0.453
Treatment control 6.8 (2.0) 6.3 (2.1) 6.5(2.1) —0.32 to 1.30 0.231
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Table 2. Cont.

Entire Sample Diagnosis of No
(N = 101)}) Breast/Ovarian Breast/Ovarian 95% CI p
B Cancer (n = 53) Cancer (n = 48)

Coping strategies M (SD)

Active coping 1.5 (1.1) 1.9 (1.1) 1.2 (1.0 —1.06 to —0.23 0.003
Social support seeking (instrumental) 1.3 (0.9) 1.3 (1.0) 1.3 (0.9) —0.45t00.28 0.645
Denial 0.4 (0.7) 0.4 (0.7) 0.4 (0.7) —0.33t00.23 0.726
Positive reframing 1.5(0.9) 1.6 (0.9) 1.3 (1.0 —0.58 t0 0.16 0.254
Psychological distress M (SD)

Cancer worry 1.7 (0.8) 1.9 (0.7) 1.5 (0.9) —0.78 to —0.15 0.005
Depressive symptoms 0.7 (0.5) 0.8 (0.5) 0.5(0.4) —0.45 to —0.08 0.006

Group differences analyzed using t-test.

Perceiving more concern, more consequences, and more (negative) emotional repre-
sentations was significantly associated with active coping and denial (Table 3). Perceptions
of more treatment control was significantly related to seeking more social support, active
coping, and positive reframing.

Table 3. Associations of illness representations and coping strategies.

Active Social Support Denial Positive
Coping Seeking Reframing
1. Consequences 0.37 % 0.16 0.23* 0.06
2. Illness coherence —0.09 0.13 —0.06 —0.09
3. Concern 0.29 * 0.07 0.26 * —0.18
4. Emotional representations 0.28 * 0.17 0.30 * —0.09
5. Personal control 0.26 * 0.15 0.15 0.21*
6. Treatment control 0.23 * 0.28 * 0.06 0.27 *

Correlations calculated with Pearson. * p < 0.05.

3.3. Hierarchical Regression Analyses

The correlations between demographic characteristics, clinical characteristics, illness
representations, and coping strategies with the criterion variables cancer worry and de-
pressive symptoms can be seen in Table 4.

Table 4. Associations of sociodemographic variables, clinical characteristics, illness representations,
and coping with cancer worry and depressive symptoms.

Cancer Worry Depressive Symptoms °
Demographic Characteristics
Age 0.05 0.16
Marital status @ 0.06 0.15
Presence of children @ 0.20 * 0.08
Level of education 2 0.17 0.19
Occupation status ? 0.30 * 0.19
Clinical characteristics
Subgroups operations ? 0.21 0.29 *
History of cancer ? 0.28 0.29 **
Months since cancer diagnosis 0.09 0.33 *
Mutation diagnosis ? 0.14 0.11
Months since mutation analysis —0.16 0.08
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Table 4. Cont.

Cancer Worry Depressive Symptoms ?
Illness representations
Consequences 0.68 ** 0.46 **
Illness coherence —0.23* —0.30 **
Concern 0.70 ** 0.47 **
Emotional representations 0.64 ** 0.67 **
Personal control 0.05 0.10
Treatment control —0.05 —-0.16
Coping strategies
Active coping 0.31 ** 0.29 **
Social support seeking 0.08 0.14
Denial 0.14 0.24*
Positive reframing 0.08 0.05

Correlations calculated with Pearson for metric scales. * p < 0.05; ** p < 0.01; @ correlations calculated with Eta and
ANOVA for nominal-metric scales; square root transformed; * p < 0.05; ** p < 0.01.

Hierarchical stepwise regression was employed to show whether illness representa-
tions (step 2) and coping strategies (step 3) improved the prediction of cancer worry and
depressive symptoms beyond that explained by differences in demographic and clinical
characteristics (step 1). Table 5 displays the unstandardized regression coefficients (B) and
their standard errors (SE B), the standardized regression coefficients () and their signifi-
cance value, and the R? for the initial model and the change in R? (denoted as #x394;R2) for
each subsequent step of the model.

Table 5. Multiple stepwise regression analysis (method enter, using three steps), prediction of cancer
worry and depressive symptoms by demographic variables, the illness representation dimensions
and coping strategies.

Cancer Worry B SEB B
Step 1
Presence of children 0.27 0.12 0.15
Occupation 0.28 0.18 0.24*
Step 2
Presence of children 0.11 0.13 0.06
Occupation 0.09 0.09 0.08
Consequences 0.09 0.03 0.30 *
Coherence —0.05 0.03 —0.12
Concern 0.12 0.03 0.37 **
Emotional representation 0.03 0.03 0.12
Step 3
Presence of children 0.11 0.13 0.81
Occupation 0.09 0.09 1.03
Consequences 0.09 0.03 0.29 **
Coherence —0.05 0.03 —-0.12
Concern 0.12 0.03 0.37 **
Emotional representation 0.03 0.03 0.12
Active coping 0.04 0.05 0.05

R? =0.10 for block 1; AR? = 0.50 for block 2; AR? = 0.00 for block 3. * p < 0.05; ** p < 0.01
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Table 5. Cont.

Depressive Symptoms B SEB B
Step 1
Prophylactic operations 0.04 0.05 0.26 %
Step 2
Prophylactic operations 0.02 0.01 0.16 *
Consequences —0.01 0.02 —0.04
Coherence —0.03 0.01 —0.18*
Concern 0.01 0.02 0.08
Emotional representation 0.07 0.01 0.59 **
Step 3
Prophylactic operations 0.02 0.01 113
Consequences —0.01 0.02 —0.06
Coherence —0.03 0.01 -0.17*
Concern 0.01 0.02 0.08
Emotional representation 0.07 0.02 0.60 **
Active coping 0.02 0.03 0.07
Denial coping —0.01 0.04 —0.01

R? = 0.07 for block 1; AR? = 0.45 for block 2, AR? = 0.00 for block 3. * p < 0.05; ** p < 0.01

3.3.1. Cancer Worry

After step 1, with demographic characteristics in the equation, R? = 0.10, with F (2,
95) = 5.37, p < 0.01. Only occupation (B = 0.24, p < 0.05) contributed independently. After
step 2, with illness perceptions added to the prediction of cancer worry, R? = 0.60, with
F (6,91) = 22.50, p < 0.01. Two illness representation variables, consequences ( = 0.30,
p < 0.05) and concern (B = 0.37, p < 0.01) contributed independently. After step 3, with
coping strategies added to the prediction of cancer worry, R? = 0.60, with F (7, 90) = 19.24,
p < 0.01. The addition of coping strategies did not reliably improve R%. Nevertheless, two
illness representation variables, consequences (B = 0.29, p < 0.01) and concern (8 = 0.37,
p < 0.01), contributed independently. This pattern of results suggests that about 10% of
the variability in cancer worry was predicted by demographic characteristics. Illness
perceptions contributed considerably to predicting cancer worry, accounting for 50% of the
variability in cancer worry. Coping strategies added no further prediction.

3.3.2. Depressive Symptoms

After step 1, with clinical characteristics (prophylactic operations) in the equation,
R? = 0.07, with F (1, 94) = 6.56, p < 0.05. After step 2, with illness perceptions added to the
prediction of depressive symptoms, R? = 0.51, with F (5, 90) = 18.73, p < 0.01. The variable
prophylactic operations (8 = —0.16, p < 0.05) and two illness representation variables,
illness coherence (B = —0.18, p < 0.05) and emotional representation (5 = 0.59, p < 0.01)
contributed independently. After step 3, with coping strategies added to the prediction
of depressive symptoms, R? = 0.52, with F (7, 88) = 13.31, p < 0.01. The addition of
coping strategies did not reliably improve R?. Only two illness representation variables,
illness coherence (8 = —0.17, p < 0.05) and emotional representation (5 = 0.60, p < 0.01)
contributed independently. This pattern of results suggests that about 7% of the variability
in depressive symptoms was predicted by clinical characteristics. Illness perceptions
contributed considerably to predicting depressive symptoms, accounting for 45% of the
variability. Coping strategies added no further prediction.

4. Discussion

This study aimed to examine the relationship among illness representations, coping
strategies and psychological distress (i.e., cancer worry and depressive symptoms) in
BRCA1/2 mutation carriers. Our findings support several assumptions of the CSM [13]
applied to women with a BRCA1/2 mutation, illustrating how these individuals cope with
an increased breast and ovarian cancer risk.
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Our findings confirm the CSM’s assumption that illness representations are signifi-
cantly related to coping strategies. Women who perceive more consequences, more concern
about their mutation, more negative emotions (i.e., higher emotional representations), and
higher personal and treatment control applied significantly more active coping strategies.
Interestingly, perceiving more consequences, more concern, and more negative emotions
was also significantly related to using more denial as a coping strategy, which may reflect
the urge to do both: proactively address the health threat while avoiding strong emotions
associated with high concern and severe consequences. This finding has been described by
Krohne and colleagues in the “Model of Coping Modes” [31]. It postulates that individuals
might employ increased vigilance and, simultaneously, increased avoidance when con-
fronted with a stressor. Those with this “fluctuating coping mode”, which is also referred
to as “high anxiety”, may be threatened by both the uncertainty and the emotional arousal
of (health) threatening situations. As it is not possible to cope with both uncertainty and
emotional arousal at the same time (e.g., observe the stressor and at the same time ignore
it), these individuals might exhibit fluctuating coping strategies [31], as we have seen in
our population.

Our results, in line with other studies using the CSM [16,18,21,22], indicate that illness
representations play an important role in psychological distress. This is especially true
for cancer worry, as illness representations account for 50% of its variability. In particular,
perceiving severe consequences and having strong concerns contributed significantly to
cancer worry in our final regression model. This finding is not surprising, given the
personal experiences with cancer faced by many families with BRCA1/2 mutations [7].
These experiences and memories likely shape a high level of concern and the perception
of severe consequences associated with the disease. It is conceivable that this perception
evokes the fear of developing cancer.

The distinction between women who already had a cancer diagnosis and women with
no former diagnosis was unique in this study. Women previously diagnosed with breast
or ovarian cancer perceived the consequences of the health threat to be more severe, had
more concerns, more negative emotions associated with the health threat, and used more
active coping strategies than women with no former diagnosis of breast or ovarian cancer.
Women who already had a cancer diagnosis also showed significantly worse psychological
distress. This is reflected in the overall high incidences of depressive symptoms and anxiety
in breast [32] and ovarian cancer patients [33].

4.1. Study Limitations

The current study has some limitations. (1) The process of adaptation to living with
BRCA1/2 gene mutation evolves with time, involving new sources of information in the
form of medical and genetic diagnoses, family circumstances or media coverage (“the
Angelina Jolie Effect”) [34]. However, the cross-sectional design of this study does not
allow for the analysis of illness perceptions, coping strategies and psychological health
outcomes over time. Moreover, the relationships shown in such a cross-sectional study
cannot be interpreted causally. Longitudinal studies are needed to assess whether illness
representations and coping strategies transpire as causal factors in psychological distress
outcomes over time. (2) Due to the “Gendiagnostikgesetz”, the German genetic diagnostics
law, which guarantees an individual the “right not to know” and not to be informed
about clinically relevant findings, the study population may have been relatively well
informed, particularly interested and motivated to deal with their situation. There may be
a self-selection of individuals choosing to undergo genetic analysis, who “have the ability
to tolerate anxiety and to persevere in the face of adversity” [35] or who believe they are
able to cope with the situation [36]. This could limit the generalizability of the results.

4.2. Clinical Implications

Given the significance of the associations between illness representations and cancer
worry, we suggest that physicians involved in counseling BRCA1/2 mutation carriers be par-



Genes 2021, 12, 741

10 of 12

ticularly attentive to women with perceptions of severe consequences and concerns about
their mutation, or without a coherent understanding of the health threat. Psychological
interventions should address both cognitive and emotional illness representations. Genetic
counseling should focus on cognitive representations in order to locate catastrophic, inco-
herent, and unrealistic perceptions of the health threat and gain a more helpful view. There
is evidence that challenging maladaptive cognitive representations while simultaneously
forming more adaptive representations can lead to enhanced psychosocial outcomes [37].

Many women with a BRCA1/2 mutation overestimate their risk of developing cancer
in the coming years [23]. Physicians should not only inform mutation carriers about
different management options available, but also provide risk information in the most
comprehensible and transparent manner possible. Research has also suggested genetic
counseling should be tailored to the individual and become more interactive [38]. It is
therefore important to assess illness representations, risk perception and other relevant
factors before providing personalized risk information in the form of 5- and 10-year risk
estimates [39]. Women could then be asked to express their ideas and feelings about the
risks in their own words, in order to detect possible inaccuracies in their interpretation of
the given information [38].

In addition, it may be helpful to offer a place to address fears, anger or feelings of
hopelessness in order to improve emotional wellbeing. There is evidence of positive effects
through supportive—expressive group therapy, in which women with BRCA1/2 mutations
were encouraged to express their emotions, received the opportunity to confront newly
formed existential challenges and were able to create new meaning in life [40].

Future research should focus on clinical interventions for both cognitive and emotional
illness representations. On the basis of our results, interventions should specifically target
perceptions of severe consequences, high concern about the mutation, negative emotional
illness representations and low coherence of the mutation in order to reduce potential
psychological distress. As noted previously, illness representations evolve over time. Future
research should seek to investigate illness representations and coping strategies repeatedly
in longitudinal studies, in order to gain more profound insight into the adjustment process
over time.

5. Conclusions

Our findings illuminate the importance of cognitive and emotional illness represen-
tations in understanding individual responses to living with a BRCA1/2 mutation. In
particular, perceiving severe consequences, having more concerns and perceiving the mu-
tation as being incoherent are significantly associated with cancer worry and depressive
symptoms. Women with a former diagnosis of breast or ovarian cancer show patterns of
illness representations that are potentially more distressing than women without cancer.
These findings will become even more relevant in the future, as rapidly advancing technol-
ogy makes testing for cancer susceptibility genes more widely available [41]. Physicians
involved in counseling should pay attention to both cognitive and emotional illness repre-
sentations to detect maladaptive thoughts associated with the mutation, address negative
emotions, and stimulate adaptive coping strategies.

Author Contributions: Conceptualization, H.B., EK. and D.S.; methodology, H.B., EK. and D.S.;
software, H.B. and FK.; validation, H.B. and FK,; formal analysis, H.B. and FK.; investigation,
H.B., EK. and D.S.; resources, H.B., EK. and D.S.; data curation, H.B., EK. and L.B.; writing—
original draft preparation, H.B., EK.; writing—review and editing, H.B., L.B., EK,, J.R. and D.S;
visualization, H.B. and L.B.; supervision, FK. and D.S.; project administration, H.B., L.B., EK. and
D.S.; funding acquisition, H.B., EK. and D.S. All authors have read and agreed to the published
version of the manuscript.

Funding: This research study was funded by Berliner Krebsgesellschaft e.V., grant number KEFF201607.
We acknowledge support from the German Research Foundation (DFG) and the Open Access
Publication Fund of Charité—Universitatsmedizin Berlin.



Genes 2021, 12, 741 11 of 12

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki and approved by the Institutional Review Board (or Ethics Committee) of
Charité-Universitatsmedizin Berlin (protocol code EA1/222/15, 26 August 2015).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The data that support the findings of this study are available on request
from the corresponding author. The data are not publicly available due to ethical restrictions.

Acknowledgments: We wish to thank the study participants, who provided their time and showed
great interest in this study. We would also like to thank Nanette Kalmbach and Marina Kniehase for
their support in data acquisition.

Conflicts of Interest: The authors declare no conflict of interest. The funders had no role in the design
of the study; in the collection, analyses, or interpretation of data; in the writing of the manuscript, or
in the decision to publish the results.

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

Kuchenbaecker, K.B.; Hopper, ].L.; Barnes, D.R.; Phillips, K.A.; Mooij, T.M.; Roos-Blom, M.].; Jervis, S.; Van Leeuwen, EE.; Milne,
R.L.; Andrieu, N.; et al. Risks of breast, ovarian, and contralateral breast cancer for BRCA1 and BRCA2 mutation carriers. J. Am.
Med. Assoc. 2017, 317, 2402-2416. [CrossRef]

Bick, U.; Engel, C.; Krug, B.; Heindel, W.; Fallenberg, E.M.; Rhiem, K.; Maintz, D.; Golatta, M.; Speiser, D.; Rjosk-Dendorfer, D.;
et al. High-risk breast cancer surveillance with MRI: 10-year experience from the German consortium for hereditary breast and
ovarian cancer. Breast Cancer Res. Treat. 2019, 175, 217-228. [CrossRef] [PubMed]

Sigal, B.M.; Munoz, D.E,; Kurian, A.W.,; Plevritis, S.K. A simulation model to predict the impact of prophylactic surgery and
screening on the life expectancy of BRCA1 and BRCA2 mutation carriers. Cancer Epidemiol. Biomark. Prev. 2012, 21, 1066-1077.
[CrossRef] [PubMed]

Butow, PN.; Lobb, E.A.; Meiser, B.; Barratt, A.; Tucker, K.M. Psychological outcomes and risk perception after genetic testing and
counselling in breast cancer: A systematic review. Med. J. Aust. 2003, 178, 77-81. [CrossRef] [PubMed]

Hamilton, J.G.; Lobel, M.; Moyer, A. Emotional Distress Following Genetic Testing for Hereditary Breast and Ovarian Cancer: A
Meta-Analytic Review. Health Psychol. 2010, 28, 510-518. [CrossRef]

Harmsen, M.G.; Hermens, RPM.G,; Prins, ].B.; Hoogerbrugge, N.; de Hully, J.A. How medical choices influence quality of life of
women carrying a BRCA mutation. Crit. Rev. Oncol. Hematol. 2015, 96, 555-568. [CrossRef] [PubMed]

Werner-Lin, A. Building the Cancer Family: Family Planning in the Context of Inherited Breast and Ovarian Cancer Risk. J. Soc.
Soc. Work Res. 2010, 1, 14-27. [CrossRef]

Ringwald, J.; Wochnowski, C.; Bosse, K.; Giel, K.E.; Schiffeler, N.; Zipfel, S.; Teufel, M. Psychological Distress, Anxiety, and
Depression of Cancer-Affected BRCA1/2 Mutation Carriers: A Systematic Review. J. Genet. Couns. 2016, 25, 880-891. [CrossRef]
[PubMed]

Nelson, H.D.; Pappas, M.; Cantor, A.; Haney, E.; Holmes, R. Risk Assessment, Genetic Counseling, and Genetic Testing for BRCA-
Related Cancer in Women: Updated Evidence Report and Systematic Review for the US Preventive Services Task Force. J. Am.
Med. Assoc. 2019, 322, 666—685. [CrossRef]

Lombardi, L.; Bramanti, S.M.; Babore, A.; Stuppia, L.; Trumello, C.; Antonucci, I.; Cavallo, A. Psychological aspects, risk and
protective factors related to BRCA genetic testing: A review of the literature. Support. Care Cancer 2019, 27, 3647-3656. [CrossRef]
[PubMed]

Graves, K.D.; Vegella, P.; Poggi, E.A.; Peshkin, B.N.; Tong, A ; Isaacs, C.; Finch, C.; Kelly, S.; Taylor, K.L.; Luta, G.; et al. Long-term
psychosocial outcomes of BRCA1/BRCA?2 testing: Differences across affected status and risk-reducing surgery choice. Cancer
Epidemiol. Biomark. Prev. 2012, 21, 445-455. [CrossRef]

Pasacreta, J.V. Psychosocial issues associated with genetic testing for breast and ovarian cancer risk: An integrative review. Cancer
Investig. 2003, 21, 588-623. [CrossRef]

Leventhal, H.; Leventhal, E.; Contrada, R. Self-regulation, health, and behavior: A perceptual-cognitive approach. Psychol. Health
1998, 13, 717-733. [CrossRef]

Leventhal, H.; Benyamini, Y.; Brownlee, S.; Diefenbach, M.; Leventhal, E.A_; Patrick-Miller, L.; Robitaille, C. Illness Representations:
Theoretical Foundations. In Perception of Health and Iliness; Petrie, K., Weinman, J.A., Eds.; Harewood Academic Publishers:
Amsterdam, The Netherland, 1997; pp. 19-45.

Decruyenaere, M.; Evers-Kiebooms, G.; Welkenhuysen, M.; Denayer, L.; Claes, E. Cognitive representations of breast cancer,
emotional distress and preventive health behaviour: A theoretical perspective. Psychooncology 2000, 9, 528-536. [CrossRef]
Moss-Morris, R.; Weinman, J.; Petrie, K.; Horne, R.; Cameron, L.; Buick, D. The Revised Illness Perception Questionnaire (IPQ-R).
Psychol. Health 2002, 17, 1-16. [CrossRef]

Richardson, E.M.; Schiiz, N.; Sanderson, K.; Scott, J.L.; Schiiz, B. Illness representations, coping, and illness outcomes in people
with cancer: A systematic review and meta-analysis. Psychooncology 2017, 26, 724-737. [CrossRef] [PubMed]


http://doi.org/10.1001/jama.2017.7112
http://doi.org/10.1007/s10549-019-05152-9
http://www.ncbi.nlm.nih.gov/pubmed/30725383
http://doi.org/10.1158/1055-9965.EPI-12-0149
http://www.ncbi.nlm.nih.gov/pubmed/22556274
http://doi.org/10.5694/j.1326-5377.2003.tb05069.x
http://www.ncbi.nlm.nih.gov/pubmed/12526728
http://doi.org/10.1037/a0014778
http://doi.org/10.1016/j.critrevonc.2015.07.010
http://www.ncbi.nlm.nih.gov/pubmed/26299336
http://doi.org/10.5243/jsswr.2010.3
http://doi.org/10.1007/s10897-016-9949-6
http://www.ncbi.nlm.nih.gov/pubmed/27074860
http://doi.org/10.1001/jama.2019.8430
http://doi.org/10.1007/s00520-019-04918-7
http://www.ncbi.nlm.nih.gov/pubmed/31203511
http://doi.org/10.1158/1055-9965.EPI-11-0991
http://doi.org/10.1081/CNV-120022380
http://doi.org/10.1080/08870449808407425
http://doi.org/10.1002/1099-1611(200011/12)9:6&lt;528::AID-PON486&gt;3.0.CO;2-
http://doi.org/10.1080/08870440290001494
http://doi.org/10.1002/pon.4213
http://www.ncbi.nlm.nih.gov/pubmed/27412423

Genes 2021, 12, 741 12 of 12

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

van Oostrom, I.; Meijers-Heijboer, H.; Duivenvoorden, H.J.; Brocker-Vriends, A.H.].T.; van Asperen, C.J.; Sijmons, R.H.; Seynaeve,
C.; Van Gool, A.R;; Klijn, ].G.M.; Tibben, A. The common sense model of self-regulation and psychological adjustment to
predictive genetic testing: A prospective study. Psychooncology 2007, 16, 1121-1129. [CrossRef]

Rees, G.; Fry, A.; Cull, A.; Sutton, S. Illness perceptions and distress in women at increased risk of breast cancer. Psychol. Health
2004, 19, 749-765. [CrossRef]

Claes, E.; Evers-Kiebooms, G.; Denayer, L.; Decruyenaere, M.; Boogaerts, A.; Philippe, K.; Legius, E. Predictive genetic testing for
hereditary breast and ovarian cancer: Psychological distress and illness representations 1 year following disclosure. J. Genet.
Couns. 2005, 14, 349-363. [CrossRef] [PubMed]

Freeman-Gibb, L.A.; Janz, N.K,; Katapodi, M.C.; Zikmund-Fisher, B.].; Northouse, L. The relationship between illness rep-
resentations, risk perception and fear of cancer recurrence in breast cancer survivors. Psychooncology 2017, 26, 1270-1277.
[CrossRef]

Hagger, M.S; Orbell, S. A Meta-Analytic Review of the Common-Sense Model of Illness Representations. Psychol. Health 2003, 18,
141-184. [CrossRef]

Speiser, D.; Rebitschek, F.G.; Feufel, M.A.; Brand, H.; Besch, L.; Kendel, F. Accuracy in risk understanding among BRCA1/2-
mutation carriers. Patient Educ. Couns. 2019, 102, 1925-1931. [CrossRef]

Glattacker, M.; Bengel, J.; Jackel, W.H. Die deutschsprachige Version des Illness Perception Questionnaire-Revised. Z. Gesundh.
2009, 17, 158-169. [CrossRef]

Knoll, N.; Rieckmann, N.; Schwarzer, R. Coping as a mediator between personality and stress outcomes: A longitudinal study
with cataract surgery patients. Eur. J. Pers. 2005, 19, 229-247. [CrossRef]

Lerman, C.; Trock, B.; Rimer, B.K.; Jepson, C.; Brody, D.; Boyce, A. Psychological side effects of breast cancer screening. Health
Psychol. 1991, 10, 259-267. [CrossRef]

Vodermaier, A. Prophylaktische Chirurgie bei Brust- und Eierstockkrebsrisiko aus psychologischer Perspektive; Ludwig-Maximilians-
Universitat Miinchen: Munich, Germany, 2005.

Lowe, B.; Spitzer, R.L.; Zipfel, S.; Herzog, W. Patient Health Questionnaire (PHQ), German Version, Manual and Materials, 2nd ed.;
Pfizer: Karlsruhe, Germany, 2002.

Tabachnick, B.G.; Fidell, L.S. Using Multivariate Statistics New International Edition; Pearson Education: Harlow, UK, 2014.

Field, A. Discovering Statistics Using IBM SPSS Statistics; Sage Publications: London, UK, 2013.

Krohne, H.W. Vigilance and cognitive avoidance as concepts in coping research. In Attention and Avoidance: Strategies in Coping
with Aversiveness; Hogrefe & Huber: Toronto, ON, Canada, 1993; ISBN 3-8017-0664-8.

Pilevarzadeh, M.; Amirshahi, M.; Afsargharehbagh, R.; Rafiemanesh, H.; Hashemi, S.-M.; Balouchi, A. Global prevalence of
depression among breast cancer patients: A systematic review and meta-analysis. Breast Cancer Res. Treat. 2019, 176, 519-533.
[CrossRef] [PubMed]

Watts, S.; Prescott, P.; Mason, J.; McLeod, N.; Lewith, G. Depression and anxiety in ovarian cancer: A systematic review and
meta-analysis of prevalence rates. BM] Open 2015, 5, e007618. [CrossRef]

Evans, D.G.R; Barwell, J.; Eccles, D.M,; Collins, A.; Izatt, L.; Jacobs, C.; Donaldson, A.; Brady, A.F.; Cuthbert, A.; Harrison, R.;
et al. The Angelina Jolie effect: How high celebrity profile can have a major impact on provision of cancer related services. Breast
Cancer Res. 2014, 16, 1-6. [CrossRef]

Kessler, S. Invited essay on the psychological aspects of genetic counseling. V. Preselection: A family coping strategy in
Huntington disease. Am. J. Med. Genet. 1988, 31, 617—-621. [CrossRef] [PubMed]

Gooding, H.C.; Organista, K.; Burack, J.; Biesecker, B.B. Genetic susceptibility testing from a stress and coping perspective. Soc.
Sci. Med. 2006, 62, 1880-1890. [CrossRef]

Siemonsma, P.C.; Stuive, I.; Roorda, L.D.; Vollebregt, J.A.; Walker, M.F,; Lankhorst, G.J.; Lettinga, A.T. Cognitive Treatment of
Illness Perceptions in Patients With Chronic Low Back Pain: A Randomized Controlled Trial. Phys. Ther. 2013, 93, 435—-448.
[CrossRef]

Vos, J.; Gomez-Garcia, E.; Oosterwijk, J.C.; Menko, FH.; Stoel, R.D.; Van Asperen, C.J.; Jansen, A.M.; Stiggelbout, A.M.; Tibben,
A. Opening the psychological black box in genetic counseling. The psychological impact of DNA testing is predicted by the
counselees’ perception, the medical impact by the pathogenic or uninformative BRCA1/2-result. Psychooncology 2012, 21, 29-42.
[CrossRef] [PubMed]

Schmutzler, R.; Rhiem, K. Beratung junger Frauen mit hereditdrer Belastung fiir Brust- und EierstockkrebsCounselling of young
women with hereditary risks for breast and ovarian cancer. Forum Fam. Plan. West. Hemisph. 2017, 32, 37—41. [CrossRef]

Esplen, M.]J.; Hunter, J.; Leszcz, M.; Warner, E.; Narod, S.; Metcalfe, K.; Glendon, G.; Butler, K.; Liede, A.; Young, M.A ; et al.
A multicenter study of supportive-expressive group therapy for women with BRCA1/BRCA2 mutations. Cancer 2004, 101,
2327-2340. [CrossRef] [PubMed]

Hirschberg, A.M.; Chan-Smutko, G.; Pirl, W.E. Psychiatric implications of cancer genetic testing. Cancer 2014, 121, 341-360.
[CrossRef] [PubMed]


http://doi.org/10.1002/pon.1178
http://doi.org/10.1080/08870440412331279764
http://doi.org/10.1007/s10897-005-1371-4
http://www.ncbi.nlm.nih.gov/pubmed/16195942
http://doi.org/10.1002/pon.4143
http://doi.org/10.1080/088704403100081321
http://doi.org/10.1016/j.pec.2019.05.007
http://doi.org/10.1026/0943-8149.17.4.158
http://doi.org/10.1002/per.546
http://doi.org/10.1037/0278-6133.10.4.259
http://doi.org/10.1007/s10549-019-05271-3
http://www.ncbi.nlm.nih.gov/pubmed/31087199
http://doi.org/10.1136/bmjopen-2015-007618
http://doi.org/10.1186/s13058-014-0442-6
http://doi.org/10.1002/ajmg.1320310316
http://www.ncbi.nlm.nih.gov/pubmed/2976260
http://doi.org/10.1016/j.socscimed.2005.08.041
http://doi.org/10.2522/ptj.20110150
http://doi.org/10.1002/pon.1864
http://www.ncbi.nlm.nih.gov/pubmed/21072753
http://doi.org/10.1007/s12312-017-0212-3
http://doi.org/10.1002/cncr.20661
http://www.ncbi.nlm.nih.gov/pubmed/15478194
http://doi.org/10.1002/cncr.28879
http://www.ncbi.nlm.nih.gov/pubmed/25234846

	Introduction 
	Materials and Methods 
	Procedures and Participants 
	Instrumentation 
	Data Analysis 

	Results 
	Sample Characteristics 
	Illness Perceptions, Coping Strategies, and Psychological Distress 
	Hierarchical Regression Analyses 
	Cancer Worry 
	Depressive Symptoms 


	Discussion 
	Study Limitations 
	Clinical Implications 

	Conclusions 
	References

