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Abstract
Background Women at risk for breast cancer report elevated
psychological distress, which has been adversely associated
with cancer-relevant behaviors and biology.
Purpose The present study sought to examine the effects of a
10-week cognitive behavioral stress management (CBSM)
group intervention on distress among women with a family
history of breast cancer.
Methods Participants were randomly assigned to CBSM (N=
82) or a wait-list comparison group (N=76). Baseline to post-
intervention effects of CBSM on depressive symptoms and
perceived stress were examined using hierarchical regression.
Results CBSM participants reported significantly lower post-
treatment depressive symptoms (β=−0.17, p<0.05) and per-
ceived stress (β=−0.23, p<0.05) than wait-list comparison
participants. Additionally, greater relaxation practice predict-
ed lower distress.

Conclusions Group-based CBSM intervention is feasible and
can reduce psychological distress among women with a fam-
ily history of breast cancer. The present findings represent an
encouraging avenue for the future application of CBSM.
(Clinicaltrials.gov number NCT00121160)

Keywords Breastneoplasmsrisk .Cognitivebehavioralstress
management . Group psychotherapy . Distress . Relaxation
practice . Female

Women at elevated risk for breast cancer (i.e., healthy
women with a family history of breast cancer) report elevated
levels of chronic distress (e.g., perceived stress, depressive
symptomology, and elevated cancer worry) [1–4]. In general,
this distress is largely due to the fact that women with a family
history of breast cancer have elevated breast cancer risk percep-
tions [5]. High levels of perceived breast cancer risk are associ-
ated with high levels of cancer worry and general distress [4, 6,
7]. While the level of distress among high-risk women varies [8,
9] and may not reach clinical significance in all cases [10],
elevated chronic distress is relevant for women at risk because
elevated chronic distress has been associated with many health
behaviors (e.g., screening) [11, 12] and biological outcomes
(e.g., immune function, elevated cortisol levels, DNA damage)
relevant to breast cancer risk [13–16].

In the general population, elevated chronic distress is associ-
atedwith increased alcohol consumption [17], increased high-fat
food consumption [18], decreased exercise [19], and increased
body mass index [20, 21]. Elevated chronic distress is also as-
sociated with suppressed immune function [22] and dysregulat-
ed cortisol [23], both of which can support breast tumor progres-
sion [24, 25]. Among women at elevated risk for breast cancer,
high levels of distress have been associated with suboptimal
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screening [26, 27]. While women cannot change their family
history, they may be able to change the way they manage the
stressors in their lives and potentially influence behavioral and
biological factors associated with risk for breast cancer.

Despite the deleterious effects of psychological distress on
health behaviors and biological outcomes that are relevant for
women at risk for breast cancer, only a few pilot studies have
sought to treat psychological distress among this population
[28–31]. One multicenter pilot study reported that supportive-
expressive group therapy was successful in reducing cancer
worry, anxiety, and depression among 67 women identified as
BRCA1 and BRCA2 mutation carriers who were either still at
risk for breast cancer or were breast cancer survivors 1 year or
more post-treatment [28]. We are aware of only one random-
ized controlled trial that addressed chronic distress among
women at high risk for breast cancer [32]. In this study, wom-
en were randomized to one of three arms: a comparison group,
medical information alone, or medical information in combi-
nation with written psychological self-help information in an
information packet. Participants who received both the psy-
chosocial self-help and medical information reported a signif-
icant decrease in cancer worry compared to women who re-
ceived only medical information. However, the comparison
group women who received no information also reported a
significant decrease in cancer worry. These equivocal results
suggest that more research is warranted. We are aware of no
randomized controlled trials of group intervention to reduce
distress among women at elevated risk for breast cancer.

Women with a family history of breast cancer should
benefit from cognitive behavioral interventions that treat
distress [33]. Cognitive behavioral stress management
(CBSM) is a group intervention that combines cognitive
behavioral therapy, coping skills training, techniques to
improve social support, and training in various relaxation
techniques, including mindfulness meditation [34]. CBSM
has been shown to be effective in reducing general anxi-
ety and distress as well as facilitating positive affect
among breast cancer survivors [34] and in reducing the
prevalence of depression among women with early-stage
breast cancer (who entered the study with relatively low
levels of distress; [35]). In the latter study, CBSM was
found to be particularly effective for those participants
who had the most confidence in their relaxation skills as
a result of the intervention [36].

The purpose of the present study was to investigate the
effects of CBSM on reducing distress among women at ele-
vated risk for breast cancer due to family history. We hypoth-
esized that participation in the intervention would be associ-
ated with decreased general and cancer-specific distress
among women with a family history of breast cancer com-
pared to a wait-list comparison group. We also hypothesized
that the effects would be most pronounced for those who
practiced the relaxation techniques the most.

Method

Participants

Participants were recruited from the greater Seattle area
through a variety of means including letters sent via mail,
flyers posted in the community, newspaper and radio adver-
tisements, community health events, brochures distributed at
medical centers, word of mouth, and employee newsletters.
Participants were recruited based on self-reported elevated
levels of distress. Eligible participants for the study were be-
tween the ages of 18 and 60 and reported having any family
history of breast cancer, a healthy immune system, and elevat-
ed levels of distress. Because most women overestimate their
actual risk [7, 37, 38], we were most interested in perceived
risk, not actual risk; data were not collected on family history
patterns to calculate objective risk. Participants were screened
for elevated general or cancer-specific distress using the 4-
item Perceived Stress Scale (PSS; [39]) and the Cancer Worry
Scale [40]. Cutoff scores for both screening instruments were
1/2 standard deviation above the population mean and are
described in more detail below. Exclusion criteria included
prior diagnosis of cancer or autoimmune disease, current ma-
jor depressive episode, history of psychotic disorder, smoking
or substance dependence, consuming more than 10 drinks of
alcohol a week, and previous hepatitis A diagnosis or hepatitis
A vaccination. All study procedures were approved by the
Hutchinson Center Institutional Review Board. Informed con-
sent was obtained in writing from all participants before study
entry. The present study was registered at clinicaltrials.gov
(NCT# 01048528). Data in the present manuscript are from
two related NIH-funded studies (funded by grants K07
CA107085-01 and 1 R21 CA134813-01A2). Because the
studies were identical, with the exception of the R21 in vitro
immune assessment, we included participants from both the
K07 and R21 studies in the present manuscript. The two stud-
ies had comparable selection criteria, methodology, and par-
ticipant demographics.

Design

Eligible participants completed a baseline (T1) questionnaire
and then were randomized to either a 10-week structured
CBSM intervention or a wait-list comparison group. Outcome
variables were collected at baseline (T1) and immediately
post-intervention or 10-weekwaiting period (T2). Comparison
group women did not have any contact with the researchers
during the initial intervention period beyond being contacted
to collect T2 outcome variables and were offered the full
CBSM intervention after completing questionnaires at all time
points. The present study is part of a larger study examining
the effects of CBSM on antibody response to hepatitis A vac-
cine, which was administered after the intervention or waiting
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period, at T2. Participant flow through T1 and T2 of the study
is illustrated in Fig. 1. Attrition did not differ significantly by
condition at time 2, χ2(1, 155)=0.42, p=0.52. The present
manuscript includes only data from T1 to T2.

Procedures

Women randomized to the intervention condition were asked
to attend 10 structured, 2-hour CBSM sessions. Participants
met weekly in closed groups of 4–10 women. The CBSM
intervention was based on an existing intervention for women
with early-stage breast cancer [35] but targeted for women at
elevated risk for breast cancer (e.g., by including risk-relevant
examples in the text). Intervention components (displayed in
Table 1) were similar to the existing CBSM intervention and
included education on awareness of the effects of stress,

cognitive reframing, cognitive coping skills training, asser-
tiveness training, anger management, and various relaxation
techniques (including progressive muscle relaxation, guided
imagery, and mindfulness meditation). In addition, partici-
pants were given a set of audio CDs with all relaxation
exercises for home practice along with weekly log sheets
to record home relaxation practice. On the weekly log
sheet, the participants indicated the practice date, what
their stress level was (on a scale from 1, “No stress” to
7, “Extremely stressed”) both before and after practice.
Participants also noted whether they used the CD provid-
ed to them. Participants were not asked to record what
exercise they used; however, they were encouraged to
try each of the different relaxation techniques as they
learned them, and then use the ones which they found
most helpful.

Assessed for eligibility (n=624)

Excluded (n=464)
Not meeting inclusion criteria (n=347)
Declined to participate (n=39)
Other reasons (n=78)

Enrollment

Participated in intervention (n=75)
Completed intervention and T2 measures   

(n=61)
Lost to follow-up (n=14)

Too busy to continue (n=2)
No longer wishes to participate (n=3)
Unable to contact (n=9)

Allocated to immediate intervention (n=82)
Received intervention (n=75)
Did not receive intervention and lost to follow 

up (n=7)
Lost to follow up (n=4)
Other (i.e. too busy, became pregnant) 
(n=3)

Allocated to comparison group (n=76)
Lost to follow-up (n=13)

Too busy to continue (n=4)
Moved away (n=1)
No longer wishes to 
participate (n=1)
Unable to contact (n=7)

Allocated to Comparison group (n=76)

Follow -Up (T2)

Randomized (n=158)
Not Randomized (n=2)

Completed intervention and T2 measures   
(n=61)

Completed all measures for analysis (n=52)
Incomplete data, included in analyses if data 

were available (n=9)

Completed T2 measures (n=63)

Completed all measures for 
analysis (n=55)

Incomplete data, included in 
analyses if data were available (n=8)

Analysis

Baseline (T1)

Fig. 1 Participant flowchart
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All CBSM sessions were led by female licensed clinical
psychologists, master-level social workers, postdoctoral fel-
lows, or psychology interns. All sessions were audiotaped
with participants’ consent and reviewed to monitor adherence
to the intervention protocol using a module-specific interven-
tion integrity checklist. All group leaders were trained in
CBSM intervention protocols and met regularly with Dr.
McGregor for supervision.

Assessment

Baseline Questionnaire

Participants provided demographic (e.g., race/ethnicity, mari-
tal status) and general health information (height, weight) pri-
or to the start of the intervention. Additionally, participants
answered questions regarding previous outpatient mental
health treatment, current prescription medication for

depression, and lifetime depression diagnoses. Finally, partic-
ipants were asked to describe their self-reported health using
the following item, “How would you rate your health right
now?” Response options ranged from 1 (“excellent”) to 5
(“poor”) [41].

Life Events Checklist

The Life Events Checklist (LEC) is a 42-item checklist of
potentially traumatic life events in the past 2 years [42]. Ex-
ample items include “major personal injury or illness” and
“change in residence.” Previous research has established that
the LEC has exhibited adequate temporal stability and good
convergence with an established measure of trauma history.
Researchers have also demonstrated that scores on the LEC
are associated with variables known to be correlated with
measures of psychological distress and PTSD symptoms
[43, 44]. The LEC was administered prior to the start of the

Table 1 Components of
CBSM intervention by
week

Week Topic Activities and discussion

1 Introduction, overview, and
rationale for stress management

• Review research objectives and format of group

• Symptoms of stress checklist

• Introduction to fight or flight response

• Progressive muscle relaxation (PMR)

2 Stress and awareness • Diaphragmatic breathing, PMR, and beach scene
imagery

• Strategies for becoming aware of stress

• Body scan

3 Automatic thoughts and
cognitive distortions

• Passive PMR and special place imagery

• Labeling negative thoughts

4 Cognitive restructuring: changing distorted thoughts
to more rational ones

• Autogenic practice for stress reduction

• Evaluating negative thoughts and developing
alternative responses

5 Introduction to coping strategies • Autogenic practice for healing and well-being

• Matching coping responses to stressors

6 Coping strategies • Light imagery

• Softening responses to painful feelings and emotions

7 Social support • Colorful garden imagery

• Matching people in their social network to types of
social support provided

8 Anger management • Introduction to meditation

• Developing anger awareness and identifying patterns
of anger expression

• Steps to changing maladaptive anger patterns

9 Assertiveness training • Mindfulness meditation

• Identifying interpersonal styles

• Discussion of barriers to assertive behavior

10 Wrap-up • Passive PMR and enchanted cove imagery

• Review content of past 9 weeks

• Assess gains and create maintenance plan

• Discuss maintenance plans
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intervention. In the present sample, the LEC demonstrated
sufficient internal reliability (Cronbach’s α=0.76).

Center for Epidemiological Studies Depression Scale

Depressive symptoms were measured with the Center for Ep-
idemiological Studies Depression Scale (CES-D), a 20-item
self-report measure [45]. Participants report the frequency of
symptoms in the past week on a scale from 1 (rarely or none
of the time) to 4 (most or all of the time). Example items
include “I had trouble keeping my mind on what I was doing”
and “I felt lonely.” The CES-D is a widely used screening tool
for depression with a score of 16 or greater considered clini-
cally significant [45]. In the present sample, the CES-D dem-
onstrated good internal reliability (Cronbach’s α=0.89).

Perceived Stress

Two versions of the Perceived Stress Scale (PSS) were used—
one (the 4-item) for screening before study entry and one (the
10-item) for the baseline and follow-up questionnaire. The 4-
item PSS was used to screen potential participants over the
phone during a screening interview. The 4-item version of the
PSS was developed for screening and has validated commu-
nity sample norms [46]. Items indicate feelings and thoughts
regarding lack of predictability as well as a sense of being
overloaded. For screening in the present study, the cutoff score
was 6 (1/2 SD above the mean), based on the mean PSS for
women aged 45–54 (the mean age of the present sample) in a
US normative sample (mean=4.4, SD=2.9; [39, 46]). In the
present sample, the 4-item PSS demonstrated acceptable in-
ternal reliability (Cronbach’s α=0.70).

The 10-item PSS, a self-report scale that measures stress
appraisal of participants’ lives in the past month [46], was
used in the larger baseline and follow-up questionnaires. Items
indicate feelings and thoughts regarding lack of predictability
as well as a sense of being overloaded. Response options
ranged from 0 (never) to 4 (very often). The mean PSS for
women aged 45–54 (the mean age of the present sample) in a
US normative sample was=12.6, SD=6.1 [39, 46]. In the
present sample, the 10-item PSS demonstrated good internal
consistency (Cronbach’s α=0.85).

Perceived Breast Cancer Risk

Three items were used to assess perceived risk for breast can-
cer. These items were modeled after the questions from
Weinstein [47]. The first question asked of the participants
was “Compared to most women, what do you think the
chances are that you will get breast cancer someday?” Re-
sponse options ranged from 1 (“much lower than average”)
to 5 (“much higher than average”). The second question
asked women “What do you think the chances are that you

will have breast cancer someday?” The response options to
this question were similar to the second question and ranged
from 0 (“0 %”) to 9 (“100 %”). The third question asked
women “On a scale of 0 to 100 (0 meaning no chance and
100 meaning definitely), what do you think your chances of
getting breast cancer are?” A three-item scaled score was cre-
ated for perceived risk by converting the items to Z scores,
adding the Z scores, and dividing by 3. In the present sample,
internal consistency (Cronbach’s α=0.72) was comparable to
that demonstrated in a larger community-based sample
(Cronbach’s α=0.82; [7]).

Cancer Worry Scale

The Cancer Worry Scale is a 4-item self-report scale designed
to assess worry about the risk of breast cancer and the extent of
interference the worry has on daily functioning [40]. Partici-
pants rate items on a scale of 1 (rarely or not at all) to 4 (a lot).
The CancerWorry Scale was used during the phone screening
interview to assess cancer-specific distress for screening pur-
poses. The mean total breast cancer worry score from a
community-based sample of women in the Seattle area
(mean=5.51 [SD=1.62]; [7]) was used to determine a cutoff
score of 7. The Cancer Worry Scale was also administered in
the baseline and follow-up questionnaires. In the present sam-
ple, internal consistency (Cronbach’s α=0.68) was compara-
ble to that demonstrated in a larger community-based sample
(Cronbach’s α=0.73; [7]).

Analytic Plan

The distributions of all variables were examined for outliers
and normality. Descriptive statistics were completed, and suc-
cess of randomization was tested using independent t tests for
continuous variables and Pearson χ2 or Fisher’s exact test for
categorical variables. We then examined theoretically based
baseline covariates previously shown to be related to changes
in distress including self-reported health [48], past depression
diagnosis and antidepressant medication use [49, 50], ethnic-
ity and race [51], marital status [52], prior mental health treat-
ment [53–55], and stressful life events [43, 44]. For the pur-
poses of covariate analysis, we combined demographic cate-
gories with small cell sizes. For ethnicity, individuals were
categorized as Caucasian or Other. For marital status, married
and living with a partner were combined. Individuals who
were single, separated, divorced, or widowed made up a sec-
ond category. Finally, with regard to unemployment status,
participants were categorized as employed or unemployed.
Self-reported health, lifetime depression, current depression
medications, ethnicity and race, marital status, past mental
health treatment, and life events were included a priori as
control variables in all analyses involving changes in distress.
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Missing data in all regressions were handled with listwise
deletion.

(i) Does CBSM reduce depressive symptoms, perceived
stress, or breast cancer worry?

After determining that groups did not differ at baseline (T1)
on any outcome variables, except CES-D score, hierarchical
regression analyses assessed whether depressive symptoms,
perceived stress, and breast cancer worry in the intervention
group were significantly different than in the comparison
group at follow-up (T2). The T2 score was modeled as the
outcome, the T1 score as the covariate (in addition to includ-
ing the aforementioned covariates), and the treatment group as
the final predictor in the model.

(ii) Is CBSM more effective among participants who prac-
tice relaxation more?

Participants recorded relaxation practice on log sheets
which they turned in each week during the intervention. Total
relaxation practice was calculated by summing the total num-
ber of relaxation practices outside of session. Next, we tested a
hierarchical regression in which the postintervention score
was modeled as the outcome, the baseline score as the covar-
iate, as well as the aforementioned a priori covariates andmain
effects of assigned group (intervention vs. comparison). In the
final block, the total amount of relaxation practice was entered
as the predictor of interest.

(iii) Intent-to-treat analysis

An intent-to-treat (ITT) analysis [56] was performed.
When T2 data was missing, the baseline data were carried
forward as an assumption of nonresponse or return to baseline.
Intent-to-treat analyses included all randomized participants
with complete T1 data. ITT analysis prevents overoptimistic
estimates of the efficacy of an intervention because it takes
into account the fact that noncompliance and protocol devia-
tions are likely to occur in actual clinical practice.

Results

Sample Description and Group Analyses

Demographic information is shown in Table 2. Independent
sample t tests revealed no significant differences between the
intervention and comparison groups for demographic
(Table 2) or baseline assessments of distress variables
(Table 3) except the CES-D score. Additionally, no significant
differences were present between the intervention and com-
parison groups at baseline for self-reported health (t=−0.25,

p=0.81), height (t=−0.37, p=0.71), or weight (t=1.79, p=
0.07). On average, participants attended 8.43 (SD=1.76) ses-
sions and practiced relaxation 3.85 (SD=2.02) times per
week.

Primary Results

(i) Does CBSM reduce depressive symptoms, perceived
stress, or breast cancer worry?

Three regression tests assessed whether depressive symp-
toms, perceived stress, or breast cancer worry in the interven-
tion group were significantly lower than the comparison group
following CBSM. The first regression revealed that group
membership significantly predicted levels of T2 depressive
symptoms (β=−0.17, p<0.05), explaining a total of 34 % of
the variance of T2 depressive symptoms when controlling for
baseline depressive symptoms and theoretically based covari-
ates. Second, group membership significantly predicted T2 per-
ceived stress (β=−0.21, p<0.05), explaining an additional 4 %
of the variance above and beyond T1 perceived stress and the
covariates included in the model. Group membership did not
significantly predict T2 breast cancer worry (β=−0.17, p=
0.055), but the trend approached statistical significance. Finally,
group membership did not significantly predict perceived risk
(β=−0.11, p=0.086). These results are displayed in Table 4.

Paired sample t tests revealed that individuals within the
immediate treatment group experienced significant decreases
in depressive symptoms (t(60)=2.02, p=0.048), perceived
stress (t(59)=4.38, p<0.001), and breast cancer worry
(t(60)=2.98, p=0.004). However, there was not a significant
change in perceived breast cancer risk among group partici-
pants (t(59)=1.33, p=0.189). On average, group participants
decreased 2.79 points on the CES-D, 3.63 points on the PSS,
and 0.64 points on the measure of breast cancer worry.

(ii) Is CBSM more effective among participants who prac-
tice relaxation more?

A final set of three regression tests examined the effect of
relaxation practice on posttreatment symptoms within the im-
mediate intervention group. The first regression examined T2
depressive symptoms. Greater practice was significantly relat-
ed to lower T2 depressive symptoms (β=−0.34, p<0.05),
explaining an additional 9 % of the variance above and be-
yond baseline depressive symptoms and relevant covariates.

The second regression examined postintervention per-
ceived stress. Greater practice was significantly related to low-
er T2 perceived stress (β=−0.32, p<0.05), explaining an ad-
ditional 8 % of the variance above the control variables. Ad-
ditionally, greater practice was significantly related to lower
T2 breast cancer worry (β=−0.30, p=0.041). Finally, greater
relaxation practice was not associated with a change in
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perceived breast cancer risk (β=0.07, p=0.538). These results
are presented in Table 5.

Next, for graphical purposes, a median split was created
among intervention participants to graph changes in the

outcome variable of interest by level of relaxation practice.
The sample was divided into three groups: intervention low
practice (N=28), intervention high practice (N=24), and com-
parison (N=59). The relationship between the practice group

Table 2 Pretreatment demographic variables by treatment group

Variables Comparison (N=76) Treatment (N=82)

Mean (SD) Mean (SD) t (p)

Age 43.62 (10.65) 42.84 (10.43) 0.46 (0.64)

Education 16.62 (2.03) 17.18 (2.37) −1.59 (0.11)

N (%) N (%) Fisher’s exact test (p)

Ethnicity/race 1.97 (0.85)

Latino 1 (1.3) 6 (7.4)

White 62 (81.6) 69 (85.2)

Black or African-American 4 (5.3) 2 (2.5)

Asian 5 (6.6) 4 (4.9)

Other 5 (6.6) 5 (6.2)

Prefer not to answer 0 (0.0) 1 (1.2)

Marital/partner status 3.72 (0.62)

Single 26 (34.2) 32 (39.5)

Married 37 (48.7) 35 (43.2)

Living with a partner 5 (6.6) 8 (9.9)

Separated 0 (0.0) 1 (1.2)

Divorced 7 (9.2) 4 (4.9)

Widowed 1 (1.3) 0 (0.0)

Employment status 3.54 (0.48)

Full-time 51 (67.0) 57 (71.2)

Part-time 11 (14.5) 10 (13.8)

Self-employed 6 (7.9) 3 (3.8)

Not employed 6 (7.9) 9 (11.2)

Retired 2 (2.6) 0 (0.0)

Pearson’s χ2

Previous mental health treatment 3.06 (0.08)

Yes 42 (55.3) 55 (67.9)

No 33 (43.4) 24 (29.6)

Data presented represent the most complete data available, as some participants chose not to answer demographic questions

Table 3 Baseline (T1) and follow-up (T2) outcome variable means for the comparison (C) and treatment (T) groups from multivariate ANOVAwith a
priori covariates

T1 mean (SD) T2 mean (SD)

C T F(1, 110) C T F(1, 110)

N 55 57 55 57

CES-D 13.36 (8.26) 15.51 (9.31) 3.00* 13.35 (7.77) 12.82 (10.25) 3.38*

PSS 17.36 (5.50) 19.26 (5.87) 1.62 16.67 (5.81) 15.81 (5.99) 2.14*

BCW 5.87 (1.99) 5.86 (1.70) 0.78 5.73 (1.80) 5.30 (1.24) 1.07

PBCR −0.03 (0.77) 0.00 (0.85) 1.55 0.09 (1.00) −0.10 (0.82) 1.16

CES-D Center for Epidemiologic Studies Depression Scale, PSS Perceived Stress Scale, BCW breast cancer worry, PBCR perceived breast cancer risk
(means are reported as Z scores)

*p<0.05
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and the change in depressive symptoms is shown in Fig. 2 and
the change in perceived stress in Fig. 3.

Paired sample t tests revealed that there were significant
decreases in depressive symptoms (t(23)=4.25, p<0.001)
and perceived stress (t(23)=5.22, p<0.001) among the 24
individuals in the high-practice (38 or more total hours of
relaxation) group. Additionally, these individuals also exhib-
ited a decrease in breast cancer worry that approaches statis-
tical significance (t(23)=2.02, p=0.055). However, there were
no significant changes in perceived risk within this group. On
average, participants who were in the high-practice group de-
creased 6.96 points on the CES-D, 5.63 points on the PSS, and
0.58 points on the measure of breast cancer worry.

(iii) Intent-to-treat analysis

Regression analyses using an ITT approach yielded more
conservative results. Group membership significantly predict-
ed levels of T2 perceived stress (β=−0.152, p=0.033) as ex-
pected. Interestingly, group membership also significantly
predicted levels of T2 breast cancer risk in the ITT analysis
(β=−0.103, p=0.045) but not our primary analyses (β=−0.11,
p=0.086). This is likely due to a significant outlier on T1
perceived breast cancer risk that did not complete T2 mea-
sures and was excluded in our primary analyses. Group mem-
bership did not significantly predict levels of T2 depressive
symptoms (β=−0.123, p=0.090) or breast cancer worry (β=

−0.119, p=0.09), but both of these associations were in the
expected direction based upon our hypotheses.

Discussion

The present randomized clinical trial is, to our knowledge, the
first to report that a group-based CBSM intervention proven
effective among breast cancer survivors can reduce depressive
symptoms and perceived stress among women with an elevat-
ed risk of breast cancer due to family history who were
reporting elevated distress at baseline. The changes in depres-
sive symptoms and perceived stress reported between baseline
and posttreatment time points were small but clinically mean-
ingful [57–59], with Cohen’s f2 effect sizes of 0.04 (depressive
symptoms) and 0.07 (perceived stress). While modest, the
changes in depressive symptoms and perceived stress are not
unexpected given that the women in the sample were not
experiencing a major life stressor, like a breast cancer diagno-
sis, at baseline. Thus, the modestly elevated levels of depres-
sive symptoms and perceived stress at baseline did not have as
much room for improvement. The magnitude of the changes
in these distress measures is similar to the Esplen study [28],
which also utilized an intervention, supportive-expressive
group therapy, which had been shown effective (also with
greater magnitude due to their greater baseline distress) in
reducing distress among breast cancer survivors [60].

Table 4 Hierarchical linear regressions of psychological distress following participation in CBSM

Regression equation numbera Outcome variable N R2 β ΔR2 F of ΔR2 p

1 T2 depressive symptoms 119 0.34 −0.17 0.03 4.23 0.042

2 T2 perceived stress 118 0.33 −0.21 0.04 5.95 0.016

3 T2 breast cancer worry 119 0.28 −0.17 0.03 3.76 0.055

4 T2 perceived breast cancer risk 114 0.62 −0.11 0.01 3.01 0.086

Delta analyses indicate the additional amount of variance explained by adding additional variables to the regression equation
a All regression equations controlled for baseline levels of outcome variable of interest (1: depressive symptoms, 2: perceived stress, 3: breast cancer
worry, 4: perceived breast cancer risk) in the first block of equation and a priori covariates in block 2. Group (treatment or control) was the final predictor
in the model

Table 5 Hierarchical linear regressions of relaxation practice predicting psychological distress

Regression equationa Outcome variable N R2 β ΔR2 F of ΔR2 p

1 T2 depressive symptoms 53 0.44 −0.34 0.09 6.30 0.016

2 T2 perceived stress 52 0.38 −0.32 0.08 5.16 0.029

3 T2 breast cancer worry 53 0.39 −0.30 0.07 4.47 0.041

4 T2 perceived breast cancer risk 52 0.63 0.07 0.00 0.39 0.538

Delta analyses indicate the additional amount of variance explained by adding additional variables to the regression equation
a All regression equations controlled for baseline levels of outcome variable of interest (1: depressive symptoms, 2: perceived stress, 3: breast cancer
worry, 4: perceived breast cancer risk) in the first block of equation and a priori covariates in block 2. Group (treatment or control) was entered in block 3,
and relaxation was the final predictor in the model
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Unlike the Esplen and other pilot interventions studies [28,
31], we did not see a significant reduction in cancer worry as a
result of the intervention in the present study. However, the
trend was in the expected direction and approached statistical
significance. The lack of significant change in cancer worry,
while unexpected, makes sense if one considers the sample in
the present study. Women in the present study were recruited
from the community, not a high-risk clinic. The 70 women in
the Esplen study were all BRCA1 or BRCA2 mutation carriers

recruited from a high-risk clinic, and the groups were mixes of
women with and without a prior breast or ovarian cancer diag-
nosis. Thus, their risk perceptions were likely higher on average
than the women in the present study.

Since perceived risk of breast cancer is associated with
elevated levels of cancer worry [7], we expected a significant
decrease in perceived risk and cancer worry. Previous work
has demonstrated that most women overestimate their risk of
breast cancer [7, 37, 38]. Overestimating breast cancer risk
could be considered a cognitive distortion, one that should,
like other maladaptive cognitive distortions, respond well to
CBSM techniques. The fact that we did not see significant
reductions in perceived risk (data not shown) or cancer worry
as a result of CBSM in the present study is likely due to the
fact that women were eligible for the present study if they had
any family history of breast cancer (i.e., they did not need to
be a mutation carrier or have a history of breast or ovarian
cancer as in the Esplen study). Thus, their risk perceptions
may not have been as great. The women in the present study
were screened for elevated general distress or cancer worry at
study entry, but often their general distress (e.g., due to work,
chronically ill children, aging parents) was more salient than
their cancer worry. Thus, it is not surprising that cancer worry
was not influenced in the present study as greatly as it was for
the women in the Esplen study [28].

Relaxation practice proved to be an important predictor of
change in distress following the intervention. Intervention
group women who practiced relaxation more reported greater
decreases in depressive symptoms and perceived stress com-
pared to those who practiced less or the comparison group
women. Similar relaxation practice effects were reported in a
CBSM study with HIV-positive men [61, 62]. Interventions
with mindfulness-based stress reduction have also reported
greater practice associated with greater reductions in psycho-
logical distress [63, 64]. Collectively, these papers suggest that
participants’ relaxation practice outside of session may be an
important component of psychological interventions, such as
CBSM, to reduce psychological distress. It could be that great-
er relaxation practice potentiates the effects of CBSM by cre-
ating and maintaining a relaxed state. From this relaxed place,
the participants may be better able to use the cognitive tech-
niques learned in the program. However, this needs to be
tested empirically in future research. Beneficial practice ef-
fects have also been seen among women at risk for breast
cancer who practiced a problem-solving training pilot inter-
vention more [29].

The findings from the present study are promising. To our
knowledge, this is the first known application of CBSM with a
sample of healthy women at elevated risk of breast cancer.Wom-
en at elevated risk for breast cancer represent a unique subset of
individuals who are more likely to experience chronic distress.
High-risk women with passive and palliative coping styles, ex-
cessive breast self-examination, and overestimation of breast

Fig. 2 Changes in depressive symptoms from baseline (T1) to follow-up
(T2) among comparison, intervention low-relaxation practice, and
intervention high-relaxation practice groups. The intervention high-
practice group reported significantly lower T2 depressive symptoms
than the comparison or intervention low-practice group. Note: median
total practice=38 h

Fig. 3 Changes in perceived stress from baseline (T1) to follow-up (T2)
among comparison, intervention low-relaxation practice, and intervention
high-relaxation practice groups. The intervention high-practice group
reported significantly lower T2 Perceived Stress Scale scores than the
comparison or intervention low-practice group. Note: median total
practice=38 h
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cancer risk are more likely to report higher chronic distress [65].
While reductions in cancer worry did not reach statistical signif-
icance among CBSM intervention participants in the present
study, it is likely that CBSM would be effective at reducing
cancer worry among women recruited from a high-risk clinic
who report higher levels of cancer worry. Future studies should
includewomen from high-risk clinics who report greater distress,
and thus, have the potential for more benefit.

The present study represents several unique strengths.
First, while most studies of distress among women with a
family history of breast cancer have recruited from high-risk
clinics, we recruited our sample of participants from the com-
munity, thus increasing the generalizability of our findings.
Second, we utilized a randomized pre- and post-study design
to best capture the dynamics of outcomes. Third, we measured
both general and cancer-specific distress, as well as relaxation
practice, a moderator of intervention effectiveness.

The present study also had a number of limitations. Our
sample was largely composed of White participants and we
did not corroborate their actual risk for breast cancer by
collecting family history patterns with genetic counseling.
Thus, we cannot generalize our findings to minority and/or
high-risk mutation-carrier women. Additionally, future work
should also evaluate the effects of CBSM on cancer-relevant
health behaviors, such as diet and exercise behavior, and bio-
logical outcomes, such as improvements in immune function,
cortisol levels, and DNA repair processes. We did not have a
placebo or attention comparison group.We also did not direct-
ly assess whether women in the wait-list comparison group
had access to mental health services between the baseline (T1)
and follow-up (T2) assessment. As an indirect measure, we
found three women who reported past use of outpatient mental
health services at T2 that had not reported use of these services
at baseline. However, the women who reported new use of
mental health services at T2 did not report significant changes
in any of the outcome variables. Furthermore, data on reten-
tion of effects are not presented here. Previous studies among
breast cancer survivors have reported that effects of CBSM are
durable, lasting through 1 year follow-up [34]. Future work
should provide data on retention of effects after the end of the
intervention period. Finally, though the comparison group
women were offered the full CBSM intervention after com-
pleting questionnaires at all time points, we did not continue to
collect data from comparison participants while they partici-
pated in the CBSM intervention.

In summary, group-based cognitive behavioral stress man-
agement can reduce psychological distress among women
with a family history of breast cancer, especially among wom-
en who practice relaxation regularly. Given that elevated and
chronic distress can interfere with health behaviors and bio-
logical outcomes relevant for breast cancer risk, the present
findings suggest CBSM as an encouraging avenue of therapy
for women at elevated risk for breast cancer.
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