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Abstract

Goals of work Genetic counseling for hereditary cancer is
expected to involve a growing number of individuals in the
near future since an increasing number of genetic tests are
offered. This study was designed to identify psychosocial
variables predicting distress after genetic investigation and
genetic counseling (GC) in order to develop new counsel-
ing strategies.

Materials and methods A prospective multi-site study was
undertaken on 214 patients undergoing GC for hereditary
cancer to explore the relationships between socio-
demographic variables, medical variables, social support,
self-efficacy, physical functioning, satisfaction with GC, the
level of worry after GC, results of genetic testing, and the
course and outcomes of distress. Distress was measured
with the Impact of Event Scale, which includes subscales of
intrusion and avoidance. Patients completed questionnaires
mailed to them before and after GC.
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Main results The mean level of intrusion and avoidance
was moderate, even though one quarter of participants
reported a severe level of intrusion at baseline. Subjects
with a low level of self-efficacy at baseline and high level
of worry immediately after GC seemed to be vulnerable to
both intrusion and avoidance. Lower level of intrusion was
also associated with having a first-degree relative with
cancer, while a lower avoidance level was associated with a
higher level of education, having cancer, more social
support, and higher satisfaction with GC.

Conclusions In this study, subjects who had lower level of
self-efficacy at baseline and a high level of worry
immediately after GC seemed to be vulnerable to both
intrusion and avoidance in this study.
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Introduction

Much has been published about an individual’s reactions to
becoming ill with a serious disease such as cancer [2, 22,
26, 39] or other potentially life-threatening diseases [8, 35].
Being diagnosed with a life-threatening disease such as
cancer is considered a traumatic life event [18] similar to
the stressor in posttraumatic stress disorder (PTSD; the
Diagnostic and Statistical Manual of Mental Disorders 4th
Ed. DSM 1V) [1]. Using information gained from in-depth
evaluation and psychotherapy sessions, Horowitz abstracted
two basic reactions to a wide range of traumatic events as
follows: “Intrusion was characterized by unbidden thoughts
and images, troubled dreams, strong pangs or waves of
feelings, and repetitive behavior. Avoidance responses
included ideational constriction, denial of the meanings
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and consequences of the event, blunted sensation, behav-
ioral inhibition or counterphobic activity, and awareness of
emotional numbness” [16, p. 210]. These reactions can be
associated with other stress reactions, psychiatric symp-
toms, and changes in function, which can lead to the
diagnosis of PTSD. They can also be studied as reactions to
actual or potential threatening events without implicating a
diagnosis of PTSD, as in the present study.

Information about the possibility of future cancer is one of
the core elements of genetic counseling (GC) and testing, and
these interventions are also important from a health promoting
perspective. On the other hand, GC can cause uncertainty
about potentially threatening implications, and this uncertain-
ty can be a strong stressor [24] that may lead to an increased
level of distress, activating intrusion or avoidance or both.

We need to learn more about possible stress-related
reactions such as intrusion and avoidance and to identify
individual and situational characteristics that might be
related to these reactions. We also need to know more
about the psychological implications and consequences of
learning this information.

In this study, the symptoms of intrusion and avoidance
were measured with Horowitz’s Impact of Event Scale —15
(IES). Others have used this scale in research related to GC
for hereditary cancer. Several of these studies have reported
moderate levels of intrusion and avoidance in connection
with GC [4, 13, 29, 34, 42]. In a prospective study of
women undergoing predictive genetic testing for Breast
Cancer 1 and 2 genes (BRCA1/2), the mean IES scores
were within the moderately elevated level both before
genetic testing and 1 year after disclosure of the test results
[9]. The total IES score decreased from baseline to follow-
up, both for breast and ovarian cancer distress respectively.
In addition, there were no differences between carrier of a
mutated cancer gene and the noncarrier.

In women undergoing genetic testing for BRCA1 muta-
tions, a cancer diagnosis was associated with higher levels of
intrusion and avoidance [29]. The total IES score decreased
in noncarriers from before to after the test [9]. Other studies
indicate that a relative’s health status is related to intrusion
and avoidance; for example, having a first-degree relative
with colorectal disease predicted a higher level of distress
about colorectal cancer, as measured by the IES [31].

In a sample of colorectal cancer survivors undergoing
genetic testing for hereditary nonpolyposis colorectal
cancer (HNPCC), higher levels of intrusion and avoidance
assessed after the GC were related to less social support and
an avoidant coping style [12]. Greater social support was
also related to a lower level of avoidance 2 months after
baseline assessment in patients with terminal cancer [30].

Research on stress and coping has demonstrated that
self-efficacy is an important predictor of the level of
distress after a wide range of demanding life events [3]. A
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lower level of cancer-specific self-efficacy was related to a
higher level of intrusion and avoidance among women
recently diagnosed with breast cancer [21].

Researchers are increasingly interested in participants’
satisfaction with a counseling program, and satisfaction should
be studied in relation to the outcomes of GC [11, 19, 25]. The
level of worry associated with GC and physical health is
related to the outcome in GC [5, 15, 17, 46], but we do not
have scientific knowledge about how satisfaction with the
counseling program is related to avoidance and intrusion.

The present study used an empirical approach, and our goal
was to explore the course and outcome of genetic counseling.
The particular variables and questionnaires used in the present
study were chosen based on earlier studies, clinical knowledge
of genetic counseling, and medical genetics.

To our knowledge, there seem to be few longitudinal
studies of the relationship between intrusion and avoidance
in subjects undergoing GC for hereditary cancer and even
fewer involving follow-up of 1 year or longer [4, 9, 29]. It
is important to monitor subjects undergoing GC in order
understand the psychological effects of GC and to develop
new strategies given the complex future of counseling
expected to result from increasing use of genetic testing.

The aims of this study were:

1. To investigate the level of intrusion and avoidance in
subjects undergoing GC for hereditary cancer and to
evaluate any changes occurring during the study period
of 1 year after GC and

2. To explore the possible relationship between socio-
demographic variables (age, gender, education level,
cohabiting status, having children), medical variables
(having cancer themselves, having a first-degree relative
with cancer, result of gene tests, physical functioning),
psychosocial variables (social support, GC-specific self-
efficacy, satisfaction with the GC session, the level of
worry after GC), and the course and outcomes of
intrusion and avoidance.

Materials and methods
Study design and procedures

A prospective multi-site study was undertaken involving
subjects undergoing GC for hereditary cancer. Question-
naires were mailed to the participants before and after the
GC session. The main questionnaire in this paper (IES-15)
was administered to the subjects 2 weeks before GC (T1,
baseline), 4 weeks after GC (T4), 6 months after GC (T5),
and 1 year after GC (T6). Data were also collected from the
subjects immediately before GC (T2) and immediately after
GC (T3). These data were not relevant for the present study,
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except for the assessment of worry related to the counseling
session and the satisfaction with the GC session (T3),
which we adjusted for in the regression analysis.

Participants provided written informed consent. The Regional
Committee for Medical Research Ethics, Western Norway, and
The National Data Inspectorate approved the study.

Study sample

The study procedures and the sample population are described
elsewhere [6] and will be outlined only briefly here.
Participants were recruited consecutively from the genetic
outpatient clinics at three university hospitals in Norway from
October 2002 to January 2004. The inclusion criteria were
first-time counselees over 18 years of age and with at least one
first- or second-degree relative (through males) with breast
and ovarian cancer or colorectal cancer or both. From 275
eligible subjects, 214 (77.8%) agreed to participate and
answered the baseline questionnaire (T1). Information about
the participants at the various data collection times, dropouts,
and nonresponders is presented in Fig. 1.

The GC protocol

All participants were counseled according to the same
protocol that is described by Bjorvatn et al. [6, 7]. In Norway,
the counseling session and the surveillance program are
closely linked, and all genetic counseling sessions are held
by trained staff at a department of medical genetics. The
departments of medical genetics refer the patients to various
surveillance programs after GC if appropriate. Results from

such surveillance consultations are reported back to medical
genetics. Thus, a GC session is a “package” comprising
counseling, having a contact person (counselor or physician)
for the follow-up after the genetic counseling and the
possibility of enrolment in a surveillance program. Patients
not attending the recommended surveillance program are re-
contacted by the department of medical genetics for new
appointment. Thus, the participation in the various surveil-
lance programs is almost 100%.

Some patients did also undergo genetic testing for six
known mutations in the BRCA1 gene. Those individuals
received their test results in a counseling session between
T4 and T5. After GC, subjects were included in a
surveillance program if they met the following criteria.
For breast and ovarian cancer, inclusion was based on the
Biomed 2 Demonstration Program. A subject was included
in the surveillance program if she had a family history of
two or more first-degree relatives with early onset of breast
cancer (<50 years of age), and/or multiple cases of breast
cancer in the same lineage compatible with dominant
inheritance in the family, and/or a combination of early
onset breast cancer and ovarian cancer in the family [23].
Inclusion in the HNPCC surveillance program was based on
the Amsterdam I criteria. Subjects were included if three
relatives had colorectal cancer; one of whom was a first-
degree relative of the other two, involving at least two
generations, and if one or more cases were diagnosed before
the age of 50 years [43]. Individuals who met the Amsterdam
criteria I [44] were also offered inclusion in the surveillance
program. The Amsterdam II criteria extend the Amsterdam I
criteria to include cancers of the endometrium, small

Fig. 1 Flow chart of participa-
tion. The beginning of the cir-

275 individuals included consecutively

cular arrows to the left indicates
the number of nonresponders at
that data collection point, and

\ Declined 54

the end of the arrow indicates
the data collection point when

221 (80.4%) agreed to participate

>,

they next responded. The arrows 2 nonresponders

to the right indicate the number
of permanent dropouts at the
time

T1 (baseline): 214 (77.8%) completed questionnaire two

5 dropouts

weeks before GC

>,

l 1 dropout

T3: 213 (77.5%) completed questionnaire immediately after GC

>

7 nonresponders

¢ 21 dropouts

T4: 187 (68.0%) completed questionnaire four weeks after GC

A v

27 nonresponders

27 dropouts

T5: 140 (50.9%) completed questionnaire six months after GC

l 16 dropouts

T6: 151 (54.9%) completed questionnaire one year after GC
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intestine, urether, and renal pelvis. We used the modified
Amsterdam criteria for smaller families [32].

Individuals not included in a surveillance program were
either too young to be included or males in HBOC families.

Study measurements
Predictor variables assessed before GC (baseline, T1)

Sociodemographic and medical variables Information
about age, gender, cohabiting status, number of children,
and level of education was collected together with
information about each subject’s cancer diagnosis, as well
as the diagnoses of first-degree relatives with cancer.

Social support Social support was measured with the Inter-
personal Support Evaluation List (ISEL) [20]. ISEL comprises
30 items that are answered on a four-point scale (range 1-4).
The average sum score of ISEL was used. The reliability of
the ISEL, estimated by Cronbach’s alpha, was 0.92.

Self-efficacy A GC-specific self-efficacy scale, the Bergen
Genetic Counseling Self-Efficacy Scale, was developed for
this study using Bandura’s Guidelines for Constructing
Self-efficacy Scales, (undated) Albert Bandura, Stanford
University, Palo Alto, CA, USA. The scale was developed
by a panel of medical geneticists, genetic counselors, and
psychologists and was piloted by genetic counselors in a
clinical setting [6]. The scale comprises 20 items describing
tasks and challenges that are likely to occur during and after
GC, and the individual’s beliefs that he or she would be
able to cope with these. The items cover self-efficacy
beliefs related to the counseling session, including the
ability to process and remember the information given (e.g.,
“Understand what the counselor is explaining”) and to
maintain emotional control (e.g., “Not becoming worried,
scared, or frightened”), and self-efficacy beliefs related to
the consequences of the counseling session (e.g., “Being
able to tell the others in the family about the participant’s
own risk of cancer”). Each item was rated on a scale from 0
to 10 (O=cannot do at all, 10=can do without difficulty).
The average total sum score of the GC-specific self-efficacy
scale (range 0—10) was used. The reliability of the scale,
estimated by Cronbach’s alpha, was 0.95.

Physical functioning Self-rated physical functioning was
assessed with the Physical Functioning (PF) subscale from
the acute version of the Short Form-36 Health Survey (SF-
36) with a 1-week recall period [45]. PF comprises ten
items covering the limitations in physical functioning in
daily life that are not specific to age, disease, or treatment.
Raw scores were linearly transformed to a scale ranging
from 0 (worst physical functioning) to 100 (best possible
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physical functioning). Cronbach’s alpha for the PF subscale
was 0.88 in this sample.

Predictor variables assessed immediately after GC (T3)
and 6 months after GC (T5)

Satisfaction with GC at T3 The patients completed the
Satisfaction with Genetic Counseling Scale immediately
after the counseling session [36]. This scale comprises three
subscales: instrumental satisfaction, affective satisfaction,
and procedural satisfaction, each with three items. The
response format was from 1= “not at all satisfied” to 4=
“as satisfied as possible” for all items [25, 36]. Cronbach’s
alpha for the subscales were as follows: procedural, 0.54;
instrumental, 0.58; and affective, 0.70.

Level of GC-related worry at T3 The patients’ worry
related to the GC session was assessed on a seven-point
single-item scale immediately following the counseling
session (1=no worry at all, 7=worst possible worry) [25].
The worry question was designed to measure the state of
worry related to the GC session.

Results of genetic testing at TS5 The results of genetic
testing were collected from the hospital records by medical
staff. The subjects undergoing genetic testing had received
their results between T4 and T5.

Outcome variable The IES was filled in by participants at T1,
T4, TS5, and T6. The IES is a 15-item questionnaire
comprising two subscales: intrusion (IES-I), which includes
seven items and is scored from 0 to 35, and avoidance (IES-
A), which consists of eight items, and is scored from 0 to 40.
The scale was developed to measure stress reactions after a
specific traumatic event [16]. We defined “cancer disease” as
the specific traumatic event for this scale. Subsequently, the
subjects may incorporate their own experiences of cancer
diseases into the concept. The introduction of the question-
naire sets the context of hereditary cancer and how the
subjects perceive their situation when undergoing GC. A
subscale scores of 0—8 is considered low, 9—-19 is considered
moderate, and 20 or greater is considered severe [16]. IES is
used widely as a measure of event-related distress [37] and
within the context of GC for hereditary cancer [4, 29, 38]. In
our study, reliability values for the IES-I and IES-A,
estimated with Cronbach’s alpha, were 0.93 and 0.87.

Statistical methods

The paired sample ¢ test was used to analyze the changes in
mean values of the IES-I and IES-A. McNemar’s exact test
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was used to analyze the changes in the proportion of
individuals with high scores on intrusion and avoidance
from T1 to T6 and T4 to TS. These tests were done to give
a crude comparison of the overall changes in IES-I and
IES-A from start to end. To test for differences between the
participants who completed the study and dropouts, we
used the Mann—Whitney’s U test or an independent-sample
¢ test for continuous variables and Pearson’s exact y~ test
for categorical variables.

To identify the characteristics related to the IES-I and
IES-A and to test the changes of IES-I and IES-A during
the study period, the subscale scores were regressed on the
selected predictor variables using the mixed linear model
module of SPSS 15.0. The mixed linear model uses all
available data and can account for correlations between
repeated measurements on the same subjects and has
sufficient flexibility to model time effects [14]. The
predictors were entered into the mixed linear models to
assess both main effects and possible interactions with time.
The set of predictors comprised the following variables. At
T1, the variables were age, gender, having children,
cohabiting status, educational level, having cancer, a first-
degree relative with cancer, social support, GC-specific
self-efficacy, and SF-36 PF. At T3, the variables were
satisfaction with the GC session (instrumental, affective,
and procedural) and the level of worry, and at T5, the one
variable was the results of genetic testing.

The regression analyses were run stepwise, both with
and without interactions with time. First, we performed a
backward elimination of all variables with insignificant
main effects, and then we ran a forward selection of
variables with significant main effect on IES-I and IES-A.
To cross-validate the findings, we also ran a stepwise
forward procedure on the main effects (not reported here).

A two-tailed significance level of a=0.10 was used in
the mixed linear model analysis because we considered it
important not to prematurely reject variables from further
investigation in an exploratory study like this.

Missing values were replaced by the individual’s own
average score for each questionnaire if 60% or more of the
items were answered. All statistical analyses were per-
formed using SPSS 15.0.

Results
Study sample

The baseline characteristics of the study sample are
presented in Table 1. The mean age was 42 years (range
18-80 years), and most of the participants were women.
The rate of unemployment was low (1.4%). Half the sample
was self-referred and only 10% had cancer themselves. On

average, the participants reported high levels of social
support and self-efficacy and good self-rated physical
functioning. Satisfaction with the GC session was also
high. A total of 103 individuals were offered inclusion in
one of the surveillance programs immediately after the GC
session.

The dropouts did not differ significantly on any of the
baseline variables except that more of the dropouts had
cancer (n=11/65, 17%) compared with the study sample (n=
22/214, 10%; P=0.046).

Level of intrusion (IES-I) and avoidance (IES-A) during
the study period

The mean levels of both IES-I and IES-A were highest at
baseline and had decreased at the follow-up 1 year after GC
(P<0.0001 and P=0.006, respectively, paired ¢ test;
Table 2).

The lowest average scores for IES-I and IES-A were
observed 2 weeks after the GC (T4).

The proportion of persons with an IES-I score indicating a
severe response decreased from baseline (T1) to the 1-year
follow-up (T6; P<0.001, McNemar’s exact test). In contrast,
the proportion of participants with an IES-A score at the
severe level was low and stable during the same period (P=
0.27, McNemar exact test). However, the number of
participants with scores at the severe level on both IES-I
and IES-A increased significantly from 4 weeks after GC
(T4) to 6 months after (T5) P=0.001, and P=0.039
McNemar exact test, respectively (Table 2). The inter-
correlations between IES-I and IES-A scores at the different
times were high, ranging from 0.66 (T1) to 0.76 (T5).

Mixed linear models for intrusion (IES-I) and avoidance
(IES-A)

The results of the stepwise selection process for IES-I score
are given in Table 3. After 13 backward steps, the final
mixed linear model showed that the average level of IES-I
varied with time. The level of intrusion was lower if the
participants had a first-degree relative with cancer, higher
level of GC-specific self-efficacy at baseline, and lower level
of worry immediately after the GC. For example, this means
that one point increase in worry will result in 2.36 point
increase in IES-I. The effect of GC-specific self-efficacy on
intrusion showed a significant interaction with time and was
strongest at 6 months and 1 year after GC. For example, this
means that at T5, one point increase in CG-specific self-
efficacy at baseline gives a 1.13 points decrease in IES-I,
while at T4, this decrease is only 0.25 points. The following
variables were not retained in the final model: age, gender,
having children, cohabiting status, educational level, having
cancer themselves, social support, physical function, satis-
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Table 1 Characteristics of the

study sample Predictor variables collected at

Respondents (%) Dropouts® (%)

baseline before GC N=214 (77.8) N=65 (30.4)
Gender
Women 179 (83.6) 54 (83.1)
Educational level
Primary school 28 (13.9) 7 (11.5)
High school 106 (52.7) 33 (54.1)
University 67 333) 21 (34.4)
Missing 13 4
Cohabiting
Yes 170 (83.3) 48 (80.0)
Missing 10 5
Children
Yes 161 (80.9) 46 (76.7)
Missing 15 5
First-degree relative with cancer
Yes 133 (71.9) 38 (71.7)
Missing 29 12
Having cancer
Yes 22 11 (17.2)
ch tics of oredi Missing 7 (10.6) 1
aracteristics of predictor var-
iables for the study sample of N Mean b N Mean D
214 subjects attending genetic Social support (ISEL; range 1-4) 211 3.43 0.46 63 3.40 0.50
counseling for hereditary cancer GC-specific self-efficacy (range 0— 213 8.19 1.65 64 8.28 1.31
GC genetic counseling, SD stan- 10)
dard deviation SF-36 physical function (range 0— 209 90.04 15.51 63 88.25  21.00
. 100)
Dropouts are defined as those T3: Predictor variables collected immediately after GC
who completed the baseline i i ) ]
questionnaire but not the last Satlsfactlgn with genetic
follow-up questionnaire. No sig- counseling session (range)
nificant differences between the Instrumental (3—12) 194 10.82 1.35 50 11.00  1.12
study sample and dropouts were Affective (3—12) 194 11.74 0.69 50 11.76 ~ 0.59
detected, except for having cancer  procedural (3-12) 190 11.10 128 49 1128  1.06
b . . .
Indicates a known mutation in  Worry after GC (range: 1-7) 202 1.82 111 53 174 0.96
the family that is not detected N o N y
in the patient, that is, cleared ) (%)
from family mutation T5: Genetic testing 6 months after GC
“Indicates no mutation demon- Tested 56 (26.2) 12 (18.5)
strated in the family and no Mutation detected 6 107) 1 (8.3)
mu.tatlon dlscovereq in the . Family mutation not found ° 20 (35.7) 6 (50.0)
patient when searching for six . .
No mutation discovered, 30 (53.6) 5 (41.7)

Norwegian mutations in BRCAL;

: . C
uninformative results uninformative results

faction with GC (instrumental, affective, procedural), and the
result of genetic testing.

The results of the stepwise selection process for the IES-
A are reported in Table 4. The average IES-A score also
varied with time, and a lower IES-A score was related to a
higher level of education, having cancer, higher GC-
specific self-efficacy, more social support, higher instru-
mental satisfaction with the GC session, and lower level of
worry immediately after the GC. Having cancer showed a
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significant interaction with time and had the strongest effect
2 weeks before GC (T1) and 6 months after GC (T5). One
year after GC, the effect of having cancer was no longer
significant.

The following variables were not included in the final
model for avoidance: age, gender, having children, cohab-
iting status, first-degree relative with cancer, physical
function, satisfaction with GC (affective, procedural), and
the result of genetic testing.
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Table 2 Distribution of IES-I (Impact of Event Scale, intrusion (range 0-35)) and IES-A (Impact of Event Scale, avoidance (range 0—40)) scores

among subjects undergoing genetic counseling for hereditary cancer

T1: 2weeks before GC

T4: 4weeks after GC

T5: 6months after GC

T6: lyear after GC

IES-I total score Mean (SD) 12.35 (9.33)
Cut-off N (%)

IES-1 Minor, 0-9 88 (41.3)
Moderate, 9-19 74 (34.7)
Severe, >20 51 (23.9)
Total® 213

IES-A total score Mean (SD) 9.16 (8.26)
Cut-off N (%)

IES-A Minor, 0-9 122 (57.5)
Moderate, 9-19 69 (32.5)
Severe, >20 21 (9.9)
Total® 212

7.60 (6.97)
N (%)

121 (64.7)
54 (28.9)
12 (6.4)
187

6.46 (6,55)
N (%)

123 (67.2)
51 (27.9)
9 (4.9)

183

9.57 (8.25)
N (%)

75 (54.3)
41 (29.7)
22 (15.9)
138

7.74 (3.03)
N (%)

86 (62.3)
39 (28.3)
13 (9.4)
138

8.86 (7.29)
N (%)

86 (57.0)
49 (32.5)
16 (10.6)
151

7.44 (7.03)
N (%)

92 (60.9)
50 (33.1)
9 (6.0)

151

GC genetic counseling, SD standard deviation

#Total N at the various data collection points

Testing the main effects in a stepwise forward procedure
gave the same results as the stepwise backward procedure
for both the IES-A and IES-I, and these effects are not
reported here.

Discussion

The mean IES-I and IES-A scores at all assessments were
within the moderate level according to Horowitz’s classifi-
cation. One should note, however, that nearly one fourth of
the subjects scored above the cut-off for severe intrusion
while waiting for the GC session. Even though the mean
score on the IES-I and IES-A were relatively low at
baseline, they declined significantly from baseline and

1 year after GC, a trend that is consistent with earlier
research [9]. The reduction in average IES-I score repre-
sents 10% of the scoring range and should be considered
clinically significant, whereas the reduction in IES-A score
was smaller. This tendency is also consistent with previous
research findings [21], indicating that symptoms of intru-
sion may be activated more easily than are symptoms of
avoidance and therefore have the possibility of a decline
[41]. We cannot, however, exclude the possibility that the
low level of avoidance is the result of a selection bias
because an individual with a higher level of habitual
avoidance would be less likely to seek out GC.

One important aspect in GC is identifying potential
psychologically vulnerable patients to secure them adequate
support during and after the GC session. The observation

Table 3 Final linear regression

model (from stepwise regression Variables Coefficient 95% CI P value

(details in text) 176 persons with

a complete dataset, variables: Constant 11.54 (5.14, 17.94) <0.001

given in the text) for the Impact Time <0.001

of Event Scale-15 (IES) T1: 2 weeks before GC (n=214) 2.48 (~4.56, 9.53)

intrusion (score, 0-35) of

N=214 subjects undergoing T4: 4 weeks after GC (n=186) -5.82 (-12.21, 0.55)

genetic counseling for hereditary T5: 6 months after GC (n=138) 3.57 (-2.22, 9.36)

cancer T6: 1 year after GC (n=149) 0
First-degree relative with cancer (1=yes, 0=no) —2.57 (—4.59, —0.55) 0.013
Worry after GC* 2.36 (1.50, 3.22) <0.001
Time x GC-specific self-efficacy® 0.010

0 is the reference category T1xGC-specific self-efficacy —0.68 (-1.37, 0.01)

?dC genetic COllmse““g’ CI con- T4 xGC-specific self-efficacy -0.25 (-0.95, 0.44)

Joenee interva T5xGC-specific self-efficacy ~1.13 (~1.90, —0.35)

Range, 1-7 T6x GC-specific self-efficacy ~0.77 (~1.50, ~0.05)

Range, 0-10
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Table 4 Final linear regression

model (from stepwise regression Variables Coefficient 95% CI P value
(details in text) 167 persons with
a complete dataset, variables in Constant 33.27 (21.67, 44.88) <0.001
the text) for the Impact of Event Time <0.001
Scale-15 (IES) avoidance (score 1. 5 yeeks before GC (1=214) 6.61 (1.32, 1.90)
from 0 to 40) of N=214 subjects 7
undergoing genetic counseling T4: 4 weeks after GC (n=186) 0.09 (—4.82, 5.00)
for hereditary cancer T5: 6 months after GC (n=138) 3.73 (-0.41, 7.86)
T6: 1 year after GC (n=149) 0
Educational level 0.030
Primary 3.61 (0.85, 6.36)
High school 1.62 (-0.29, 3.53)
University 0
Satisfaction with GC, Instrumental® —-0.61 (-1.27, 0.04) 0.068
Social support® -3.34 (-5.33, -1.35) 0.001
GC-specific self-efficacy® -0.91 (-1.51, —0.30) 0.004
0 is the reference category Worry after GC? 0.91 (0.07, 1.76) 0.035
?dc genetic cmlmselmg, CI con- Time xhaving cancer (yes=1, no=0) <0.001
idence interva T1xhaving cancer —8.71 (—12.53, —4.88)
#Range, 3-12 .
T4 xhaving cancer —4.82 (—8.73, —0.91)
Range, 1-4
) ? T5 xhaving cancer -7.22 (-11.50, —2.95)
“Range, 0-10 .
B T6xhaving cancer —3.51 (—8.48, 1.46)
Range, 1-7

that nearly one fourth of the subjects had a severe level of
intrusion was surprising. One previous study showed that a
high level of intrusion occurs infrequently (almost 11%)
among women without cancer undergoing counseling and
testing for hereditary cancer [28]. These subjects had earlier
attended GC and had just recently received a letter offering
them genetic testing due to a discovered mutation in
BRCA-1 in a family member [28]. Another study showed
that women at risk for breast or colorectal cancer with no
detected mutation in their family exhibit intrusion levels
similar to our findings [13]. We might have expected that
the knowledge of a mutated cancer gene in the family was
more distressing than approaching a department of medical
genetics for a GC session. The findings in the present study
and a previous study [13] seem to indicate that the absence
of a demonstrated mutation results in higher level of
distress than among subjects with a knowledge of mutation
in their family [28].

The observed reduction of the proportion of individuals
with a score in the severe range of intrusion from before to
1 year after the GC may be related to several factors. The
change indicates that the intrusion reactions have more of
an anticipatory character and that the contact and informa-
tion given in the GC session may have attenuated the
negative implications for many participants. Helping people
cope with the knowledge that cancer is part of their genetic
inheritance is crucial in GC. This may include helping the
individual to sort out various feelings and thoughts about
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the cancer risk, referring them to adequate surveillance
programs, and explaining the nature of heredity. All of
these aspects could contribute to the decreased level of
intrusion with time. On the other hand, a substantial
number of subjects were not included in the surveillance
programs directly after GC, and this may also have had a
reassuring effect, even though some of these subjects will
be included as they age (see inclusion criteria to surveil-
lance program in “The GC protocol”). We are cautious
when drawing specific conclusions about the effect of GC
because some of the participants were probably experienc-
ing other important life events, which we could not adjust
for. We also note that the results of the genetic test given
shortly before T5 were unrelated to both intrusion and
avoidance in the mixed models, even though both intrusion
and avoidance increased at that time. The genetic test result
may on the other hand not be such a good predictor in this
sample since only six mutation carriers were detected. In an
earlier publication of the same sample [6], we reported
finding support for buffer effects of social support 6 months
after GC, indicating that this time may be a challenge for
people undergoing GC for hereditary cancer. The effect of
the genetic test should be examined in larger samples.

The proportion of individuals with a severe level of
avoidance was low at baseline and did not decrease
significantly from before GC to 1 year after GC, which is
consistent with pervious findings [29]. The most likely
explanation is that this is a “floor-effect” because the
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average IES-A score was low at baseline and could not
improve much from there. As mentioned, this may be an
effect of selection bias.

Even though we found low mean IES scores for the total
sample, a group of participants reported a severe level of
intrusion and avoidance. These individuals should receive
more individualized attention and information. It is important
to identify those with a severe level of both IES-I and IES-A to
provide this information and ensure adequate follow-up.

Some of the effects of socio-demographic, medical, and
psychosocial variables on avoidance and intrusion were
more prominent than others. First, lower baseline level of
GC-specific self-efficacy predicted higher IES-I and IES-A
scores. The GC-specific self-efficacy instrument measures
the subject’s own beliefs about his or her ability to cope
with the various tasks and demands related to the GC. In
other words, how a person expects to be able to cope with
the situation is important for the outcome in terms of
intrusion and avoidance. GC-specific self-efficacy also
interacted significantly with time and intrusion, indicating
that the baseline GC-specific self-efficacy had the strongest
effect on the long-term level of intrusion, i.e., 6 months and
1 year after GC. This suggests a possible causal effect of
self-efficacy on intrusion. The GC-specific self-efficacy
questionnaire seems to be sufficiently sensitive to identify
those subjects more vulnerable to long-term intrusion and
could therefore be useful as a screening tool. Future
research should involve intervention studies based on
improving the GC-specific self-efficacy of the counselees.

Second, the level of worry after GC was also related to both
intrusion and avoidance. More worry after the GC could
trigger further intrusion and avoidance. On the other hand, the
highest levels of intrusion and avoidance were seen before the
assessment of worry, indicating that worry may be the result of
intrusion and avoidance, and these reactions could be two
sides of the same issue. Regardless of the direction of the
influence, this one-item scale may in the future serve as a
suitable and time-saving screening tool to identify subjects
who might need extra psychological follow-up. Before this
single item scale may be used as a screening tool in a clinical
setting, more rigorous testing is needed in order to fully
validate this question against other measures of worry.

Third, the “cancer status” was also related to both a
lower level of intrusion (cancer diagnosis of a first-degree
relative) and of avoidance (the subject’s own cancer
diagnosis). Surprisingly, the presence of one’s own cancer
diagnosis was related to less avoidance. In other words, it
seems like having a cancer diagnosis protected the subjects.
However, previous studies are equivocal about the effects
of a cancer diagnosis on distress. Codello et al. [10] found
that distress, measured as anxiety, was significantly higher
in disease-free subjects undergoing GC for hereditary breast
and ovarian cancer compared to those with a cancer

diagnosis. In contrast, others have found that women with
cancer have a significantly higher level of intrusion and
avoidance before genetic testing than those with no cancer
diagnosis [29]. The mixed linear model for avoidance
showed that “having cancer themselves” interacted signif-
icantly with time and that this effect was strongest at
baseline (T1) and 6 months after GC (T5). In a previously
published study examining anxiety and depression related
to GC, we found that anxiety was also significantly higher
at these two assessment times [6]. At baseline, the data
were collected from the subjects at the same time that they
received a letter scheduling their appointment with the
department of medical genetics. Just before data collection,
6 months after GC, the subjects who had performed gene
tests were receiving their results, and almost all subjects
who were included in surveillance program had been to
their first check-up. All these situations might contain
stressful events and could have reminded the subjects of the
diseases in their family and their own increased risk of
developing cancer. In order to draw a firm conclusion, we
need to scrutinize the psychological and social character-
istics in the context for these assessment points.

Our findings that “a first-degree relative with cancer”
was related to a lower level of intrusion was also in contrast
with other studies showing that having a first-degree
relative with cancer is associated with an increased level
of distress [27, 31]. Intuitively, one might consider that
having a first-degree relative with cancer is a burden that
should increase the probability of intrusive thoughts and
feelings. However, this may give the subjects an opportu-
nity to work through the emotional aspects related to the
risk of getting cancer, which should help prepare the
individual to cope with the anticipated challenges
connected to GC for hereditary cancer (at T1) and the
feedback from the genetic testing. If so, this implies that
those with an affected first-degree relative may have
already accepted that cancer runs in their family, and this
may have reduced the probability of experiencing the
troublesome thoughts that characterize intrusion.

We found that a higher level of social support protected
against avoidance. Perceived social support is considered a
general resource in a subject’s life, and our finding shows that
this general resource also plays an important role in how the
person copes with specific life events such as cancer in the
family. Our earlier studies suggested that social support may
be a buffer against depression and anxiety related to GC [6].

Limitations and strengths of the study
The subjects seemed to be resourceful in the sense that they

had high level of social support, had high GC-specific self-
efficacy, had good physical functioning, were satisfied with
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the counseling session, and had a low level of worry after
GC. We cannot rule out the possibility that the high level of
self-referral in this sample introduced a selection bias
toward a well-functioning sample.

Two of the subscales of the satisfaction with genetic
counseling scale, procedural and instrumental satisfaction,
had rather low alpha value. Cronbach’s alpha is sensitive to
the number of items, and because these subscales only had
three items each, this might explain the low reliability.
Conclusions regarding the procedural and instrumental
satisfaction must be drawn with caution since the two
subscales had rather low reliability.

We collected the main dataset at four different times and
must consider the statistical phenomenon of regression to
the mean as a possible explanation of the decreases in [ES-I
and IES-A scores. On the other hand, one could argue that
the multiple data collection and the longitudinally perspec-
tive are a strength of the study.

Conclusion

Most of the research within the field of GC has focused on
subjects with monogenetic diseases present in their fami-
lies, e.g., BRCA1/2 mutations [40]. As our understanding
of molecular genetics continues to accelerate and includes
polygenetic and multi-factorial influences on cancer, inter-
preting the results of genetic testing, and providing GC
offers new and increasingly complex challenges [33, 40].
Thus, it is important to monitor changes in subjects
undergoing GC to understand the process and to be
prepared to offer the needed support.

We found a moderate mean level of intrusion and
avoidance, although a significant number of participants had
scores indicating a severe level of intrusion. Subjects under-
going GC for hereditary cancer with a low level of GC-specific
self-efficacy at baseline and a high level of worry immediately
after GC seem to be vulnerable to both intrusion and
avoidance. These findings should be tested further using
specialized interventions in randomized and controlled studies.
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