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Abstract
Purpose This study assessed the feasibility of a meditation-
based program called Cognitively-Based Compassion
Training (CBCT) with breast cancer survivors. Enrollment
and participant satisfaction with a novel intervention, adher-
ence to program requirements, and differences between the
intervention group and wait list controls on self-report mea-
sures were also assessed. Additionally, cortisol, a stress-
related endocrine biomarker, was assessed.
Methods Participants (n = 33) were randomly assigned to
CBCTor the wait list. CBCT provided eight weekly, 2-h clas-
ses and a Bbooster^ CBCT session 4 weeks later. CBCT par-
ticipants were expected to attend classes andmeditate between
classes at least three times per week. Pre-/post-intervention
and follow-up questionnaires measured symptom change (de-
pression, intrusive thoughts, perceived stress, fear of cancer
recurrence, fatigue/vitality, loneliness, and quality of life).
Saliva samples were collected at the same periods to assess
the slope of diurnal cortisol activity.
Results Enrollment, class attendance, home practice time, and
patient satisfaction exceeded expectations. Compared to con-
trols, post-intervention, the CBCT group showed suggestions
of significant improvements in depression, avoidance of intru-
sive thoughts, functional impairment associated with fear of
recurrence, mindfulness, and vitality/fatigue. At follow-up,

less perceived stress and higher mindfulness were also signif-
icant in the CBCT group. No significant changes were ob-
served on any other measure including diurnal cortisol
activity.
Conclusions Within the limits of a pilot feasibility study, re-
sults suggest that CBCT is a feasible and highly satisfactory
intervention potentially beneficial for the psychological well-
being of breast cancer survivors. However, more comprehen-
sive trials are needed to provide systematic evidence.
Relevance CBCT may be very beneficial for improving de-
pression and enhancing well-being during breast cancer
survivorship.
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Introduction

Interest in meditation for breast cancer (BC) patients has
grown, especially for those who have survived the initial neo-
plasm and its treatment, but who often, as survivors, cope with
lingering behavioral challenges, such as depression, fatigue,
fear of cancer recurrence, and cognitive difficulties. For ex-
ample, fear of cancer recurrence occurs in up to 70 % of
survivors and is associated with long-term functional impair-
ments [1, 2]. Even several years following successful treat-
ment, intrusive cognitions of cancer or its treatment (i.e., as
unwanted thoughts, images, or memories) occurs in almost
half of all survivors [3]. Rates of clinically significant depres-
sion range from 10 to 25 % 1 year after treatment and decline
only marginally over time. Further, even when depression
wanes, overall well-being may not improve [4]. Fatigue and
sleep problems are also clinically significant in up to 60 % of
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survivors and markedly impair both function and quality of
life [5–8].

To date, studies examining the benefits of meditation for
cancer patients have primarily focused on a technique known
as mindfulness, which emphasizes moment-to-moment non-
judgmental attention and awareness to induce physiological
relaxation and help individuals emotionally disconnect from
depressing and/or anxiogenic thought patterns. In particular,
Mindfulness-Based Stress Reduction (MBSR) [9], an inten-
sive 8-week program that combines mindfulness with basic
yoga practices, has shown promise for cancer patients
[10–12]. Systematic reviews of MBSR typically report mod-
erate effect sizes for several mental health outcomes including
anxiety, stress, fatigue, general mood and sleep disturbances,
and quality of life [13]. MBSR has also been reported to im-
pact hypothalamic-pituitary-adrenal (HPA) axis function in
cancer patients that is especially relevant in cancer given its
association with both behavioral pathology and overall surviv-
al time. For example, one study found that both MBSR and
supportive-expressive group therapy maintained the diurnal
cortisol slope, whereas subjects in the no-treatment group
showed a flattening (i.e., worsening) of the cortisol rhythm
[14].

Of relevance to the current study is the finding of a link
between self-compassion and reduced depressive and stress-
related symptoms more apparent in cancer patients than in
those with other chronic illnesses [15]. Further, fewer of these
symptoms have been found in subjects with greater self-kind-
ness, non-judgment, and sense of inclusion in a common hu-
manity (i.e., trait self-compassion) [16], strongly suggesting
that interventions designed to promote positive psychological
well-being may be of great benefit to BC survivors. Although
development of compassion for self and others can result from
mindfulness-based training, compassion is not generally the
central focus of these techniques. In contrast, meditation pro-
tocols have recently been developed that focus specifically on
training individuals to feel and act more compassionately to-
ward themselves and others [17, 18]. Although none of these
compassion-specific practices have been studied in the con-
text of cancer, findings from medically healthy individuals
suggest that these techniques may impart HPA axis and im-
mune effects relevant to emotional and physical health in the
context of cancer survivorship.

The goal of this pilot study was to assess the feasibility,
adherence, patient satisfaction, and possible behavioral effects
of one compassion meditation program, Cognitively-Based
Compassion Training (CBCT). CBCT is a secular adaptation
of traditional Tibetan Buddhist methods for cultivating com-
passion known as lojong (trans. Bmind training^ or Bthought
transformation^). Lojong uses an analytical approach that in-
corporates intellectual analysis into meditation practice.
Although Bcognitively based^ in its use of logical arguments
to demonstrate the benefits of compassion, CBCT does not

involve simply thinking about something intellectually.
Rather, a series of contemplative exercises make compassion
experiential and personally relevant, giving CBCT an active
affective component [19, 20]. In addition, CBCT begins with
training in concentrative and mindfulness practices to help
novice meditators develop the attentional stability and non-
reactive awareness needed to engage in the compassion prac-
tices [19].

In this study, we first sought to examine the feasibility of
implementing an 8-week CBCT program plus a 4-week boost-
er session with disease-free BC survivors treated with system-
ic adjuvant chemotherapy within the past 10 years. We eval-
uated participant interest and retention in the study, and adher-
ence to the CBCT course requirements (class attendance and
regular home practice). Second, we sought to examine wheth-
er CBCTwould potentially impact a range of relevant behav-
ioral endpoints, as well as the diurnal rhythm of cortisol (by
way of saliva cortisol concentrations measured at various
points throughout the day), when compared to wait list con-
trols both immediately after class participation and a month
later. We also assessed the impact of the amount of home
practice time on outcomes.

Methods

A randomized wait list controlled trial design was used.
Participants were assessed pre-/post 8 weeks of CBCT or a
wait list condition. At study week 12, all subjects were re-
assessed just prior to the Bbooster^ session. The University
of Arizona Institutional Review Board approved this study,
and all participants provided informed consent.

Participants An a priori sample size calculation determined
that 30 subjects would yield a 5 % margin of error (95 %
confidence interval half-width) of no greater than 18 % for
feasibility outcomes, using the formula for a single binary
proportion. Assuming an ANCOVA using baseline outcomes
as a covariate for continuous outcomes, with the correlation
between baseline and follow-up =0.7, n = 30 gave 90% power
to detect a standardized effect size of 0.6, 77 % power for a
standardized effect size of 0.5, and 55% power for a standard-
ized effect size of 0.4.

Included were women aged 18 years and older with a his-
tory of BC treated with adjuvant systemic chemotherapy with-
in the past 10 years with no current chemotherapy other than
prophylactic use of a selective estrogen-receptor modulator.
Excluded were non-English speakers and those with severe
psychiatric or substance use disorders, cognitive impairment,
or medical condition determined to pose a risk to the partici-
pant or increase the likelihood of non-adherence. Past and
current psychiatric and medical history was determined by
clinician assessment. Participants received $120.
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Screening, recruitment, and consent Two sources were used
to identify potential participants. One was through the
University of Arizona Comprehensive Cancer Center
(UACC) from other breast cancer studies of the principal in-
vestigator and from psychosocial programs. For these, permis-
sions had been previously obtained for contact about future
studies. Eligibility screening was by the study nurse coordi-
nator through research files and the electronic medical record.
The second source was from media advertisements online
through the home page of the UACC and by print through
local newspapers. To recruit those identified through record
reviews, the nurse coordinator made outreach telephone calls.
No more than three calls were made to potential participants,
and most were contacted within one to two calls. For those
from media outlets, interested women contacted the nurse co-
ordinator directly through telephone and email contact infor-
mation included in the advertisements. Recruitment began on
December 16, 2013, and ended on February 3, 2014, with
minimal recruitment over the holidays. A CBCT eligibility
form and prepared talking points were used to guide the phone
calls. Those interested in participating were mailed/emailed
the informed consent and protected health information forms
for review prior to a scheduled enrollment visit. Signed in-
formed consent forms were obtained by the nurse coordinator
through face-to-face contact at the enrollment visit. Women
were informed of the nature of the intervention, the require-
ments for salivary samples and home meditation practice; the
randomization procedure; and the incentive. Thirty-three
women were enrolled.

Randomization and blinding After consent, participants
were randomly assigned with an equal allocation to CBCT
or the wait list. Randomization was performed by the study
biostatistician using stratified block randomization using ran-
dom block size, as implemented in the ralloc module of the
Stata statistical software package [21]. Study participants were
blinded to group assignment until completion of all baseline
assessments. The interventionist delivering CBCT could not
be blinded.

CBCT protocol CBCT was delivered in eight weekly, 2-h
classes through didactics, class discussion, and guided medi-
tation practice. Topics covered in order include the following:

& Class 1: Developing meditative concentration (shamatha)
& Class 2: Developing a non-judgmental awareness of

thoughts, internal bodily states, and environmental cir-
cumstances (mindfulness)

& Class 3: Examining of the causes of suffering (e.g., cog-
nitive contributions to stress reactivity) and the practicing
self-compassion, defined as a resolve to Bemerge^ from
suffering by correcting faulty cognitions and reactions

& Class 4: Practice in equanimity and the perspective that all
persons are alike in the common aspirations for happiness
and freedom from suffering. Thoughts and feelings are
examined that contribute to social bias by categorizing
individuals as Bfriends, strangers, and difficult persons^

& Class 5: Practice in appreciation and gratitude for benefits
rece ived through soc ia l in te rconnec t ion and
interdependence

& Class 6: Practice in affection (endearment) as leading to
greater empathy and ultimately compassion, with focus on
developing endearment toward all others regardless of
their relationship to one’s self

& Class 7: Meditative exploration of the first stage of com-
passion, the aspirational wish that all beings be happy and
free from suffering and its causes

& Class 8: Meditative strategies for deepening the aspiration
for happiness and freedom from suffering for self and
others, with focus on developing active compassion (i.e.,
a motivational readiness to act altruistically)

BAt-home^ meditation practice Participants were asked to
meditate at least three times per week using audio recordings
of guided meditations (average length 30 min), and to main-
tain a practice log. Participants accessed a private website
(and/or received a flash drive) for the recordings.

Treatment fidelityThe interventionist was a clinically trained
Ph.D. social work researcher and experienced 20-year medi-
tator fulfilling requirements for CBCT teacher certification of
the Emory University-Tibet Science Initiative (ETSI). To en-
sure fidelity, 50 % of classes taught were video recorded and
reviewed by the CBCT training supervisor at ETSI. The su-
pervisor reviewed CBCT class plans weekly. The CBCT
teacher manual [19] guided class content.

Wait list controls

Wait list controls were assessed at the same time points as the
intervention group. Wait list subjects were offered the CBCT
course at study completion.

Measures

Self-report questionnaires Validated self-report question-
naires were completed online using REDCap [22], a secure,
web-based application for electronic data capture. The battery
included the following:

& Four-item version of the Perceived Stress Scale (PSS-4) to
assess global appraisal of perceived stressfulness of situa-
tions in the preceding 7 days [23].
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& Brief Center for Epidemiologic Studies—Depression
questionnaire (CES-D-10) to assess frequency of depres-
sion symptoms in the past 7 days [24, 25].

& Five subscales of the Fear of Cancer Recurrence Inventory
(FCRI) to assess psychological distress and functioning
impairments linked to fears of cancer recurrence, as well
as dimensions of associated cognitions [26].

& Impact of Events Scale—Revised (IES-R) to assess intru-
sive thoughts, avoidance, and hyperarousal in the prior
7 days [27].

& Revised UCLA Loneliness Scale Version 3 (R-UCLA) to
assess both perceptions of loneliness [28, 29] and a three-
factor model of social connectedness [30].

& Medical Outcomes Study Short Form 12-Item Health
Survey (SF-12) [31] to evaluate pain (frequency and inter-
ference with usual roles) and vitality (fatigue and energy
level). The SF-12’s two quality of life summary measures,
the Physical and Mental Health Composite Scores, were
also used.

& Cognitive and Affective Mindfulness Scale—Revised
(CAMS-R 10) to assess global attention, awareness, pres-
ent focus, and acceptance/non-judgment of thoughts and
feelings in daily experience [32].

& Gratitude Questionnaire—6 (GQ-6) was used to tap
proneness to experiencing gratitude in daily life [33].

& Participant satisfaction was assessed with two items
(CBCTwas beneficial to me, would recommend to family
and friends).

& Demographic and descriptive information (baseline).

Salivary cortisol At-home collection kits were used to deter-
mine salivary cortisol concentrations. At baseline, study week
8, and study week 12, saliva samples were collected in the
morning upon waking, in the afternoon, and an hour before
bed over three continuous days using the Salivette (Sarstedt,
Nümbrect, Germany). Samples were frozen at −20 °C after
collection for later batch assay. Participants recorded the

actual time of saliva sample collection on the collection kit
instructions sheet returned with the saliva samples. Saliva
concentrations of cortisol were determined with a quantitative
enzyme immunoassay from Salimetrics (State College, PA)
per manufacturer’s specifications, and run in duplicate. Inter-
and intra-assay variability were each less than 10 %. Diurnal
cortisol rhythm was assessed as the change in cortisol slope
across the day (see BStatistical methods^).

Adherence to the CBCT protocol Adherence was assessed
in two ways. Participants logged home practice time between
classes and during the 4 weeks prior to the booster class on a
practice log form (number of sessions and minutes, use of
audio recordings, open-ended reflections). In calculating prac-
tice time, only Bat-home^ practice was included, not medita-
tion time during classes. Adherence was also assessed by par-
ticipant attendance at weekly classes as recorded by the
teacher.

Statistical methods

Feasibility outcomes were summarized using a proportion and
95 % confidence interval (CI), or a rate and confidence inter-
val using the Poisson distribution. All continuous outcomes
were analyzed using ANCOVA mixed models, with the base-
line outcome measurement as a covariate and participant as a
random effect. Differences at post-intervention and follow-up
between the treatment and control groups for each outcome
(participant reported and biomarkers) were computed from
these models. All participants who had any data collected
were included in the analysis by using a mixed model, which
is consistent with an intent-to-treat analysis [34]. To assess
possible dose-response relationships between engagement
with CBCTand behavioral/biological outcomes, partial corre-
lations were employed to examine the association of CBCT
practice time during the study, measured as total minutes of
practice time over the 8-week CBCT course, with all

Table 1 Feasibility outcomes

Outcome Value (rate or proportion) 95 % CI Feasibility criteria Feasible?

Recruitment rate 19/month 11, 30 On average, 25 participants/month will be recruited over 2 months. Noa

Screening and enrollment rate 33 enrolled of 160 screened
(21 %)

15, 28 At least 20 % of people contacted will be screened and enrolled. Yes

Class attendance 6/8 12/16 = 75 % 48, 93 At least 50 % of participants randomized to the CBCT arm will
attend at least 6 (75 %) classes.

Yes

Adherence At least 70 % of participants randomized to the CBCT arm will
practice 3 times/week min 20 min.

Yes

Retention 22/33 = 67 % 48, 82 At least 70 % of participants will have follow-up data. No

Participant satisfaction 11/12 = 92 % 62, 100 At least 70 % of completing participants will rate their satisfaction
with the program highly.

Yes

a But is contained in the 95 % CI

Support Care Cancer



behavioral outcomes at study weeks 8 and 12 in the group
randomized to CBCT, while accounting for baseline values
of each measure. Given the exploratory nature of the study,
no correction was made for multiple comparisons.

To evaluate diurnal cortisol rhythm, the mean cortisol slope
was computed for each participant at each data collection pe-
riod (baseline, post-intervention, and 1-month follow-up).
Cortisol slope was computed taking into account the actual
times of the day that the samples were collected. To be con-
sistent with previous methods, cortisol values were log trans-
formed before slopes were computed since these values are
typically skewed. We graphed the standardized mean differ-
ence between intervention and control for each outcome, at
post-intervention and follow-up. These were computed as the
difference in means divided by the standard deviation. All
analyses were performed in SAS v9.4.

Results

Feasibility Success in implementation feasibility was exam-
ined using pre-defined criteria (Table 1):

i. Recruitment, enrollment, and dropout. In a 7-week period,
160 BC survivors were screened for eligibility, 127 were
excluded (did not meet criteria or declined participation),
and 33 were enrolled and randomized. The recruitment
rate was 19/month (95 % CI 11, 30), which was slightly
less than our feasibility criteria of 25 per month, although
this value is contained in the 95 % CI. Of the 16 random-
ized to the intervention, 4 withdrew due to medical prob-
lems requiring treatment or recurrent difficulties in

scheduling due to conflicting medical appointments; 12
completed CBCT. Of the 17 randomized to wait list, one
withdrew due to medical problems. Figure 1 presents the
CONSORT participant flow diagram.

ii. Attendance. Twelve of the 16 participants randomized to
the intervention arm did not withdraw from the study. Our
pre-defined feasibility criterion was that at least 50 % of
participants randomized to the CBCTarm would attend at
least 6 (75 %) classes. These 12 participants met this
criterion (75 %, 95 % CI 48, 93 %) with a mean = 7.33
(SD = 0.78) of the CBCT classes.

iii. Home meditation practice. The mean number of days per
week of home practice for the CBCT group was 3.6

Screened for 
Eligibility (n=160)

Excluded (n=127)
Ineligible (n=69)
Declined (n=39)

Randomized
(n=33)

Allocated to interven�on (n=16)
Received interven�on (n=12)
Did not par�cipate (n=4)

Health reasons (n=2)
Scheduling (n=2)

Allocated to control (n=17)
Received interven�on (n=16)
Did not par�cipate (n=1)

Health reasons (n=1)

Analyzed
(n=16)

Analyzed
(n=12)

Fig. 1 CONSORT participant diagram

Table 2 Participant characteristics. Values shown as means (SD) or n
(%)

Characteristic CBCT (n = 12) Control (n = 16)

Age (years) 54.7 (12.1) 55.8 (9.7)

Time since first diagnosis (years) 4.8 (3.2) 5.8 (6.0)

Stage at first diagnosis

I 3 (25) 1 (6)

II 5 (42) 9 (56)

III 4 (33) 4 (25)

IV 0 (0) 2 (13)

Treatments for breast cancera

Partial mastectomy 3 (25) 3 (19)

Total mastectomy 7 (58) 9 (56)

Radiation therapy 8 (67) 14 (88)

Chemotherapy 12 (100) 16 (100)

Other 3 (25) 8 (50)

Cancer prophylaxis medication 8 (67) 5 (31)

Meditation experience

None 7 (58) 10 (63)

Occasionally 3 (25) 6 (38)

At least once a week 2 (17) 0 (0)

Highest level of education

High school diploma or less 0 (0) 2 (13)

Any college 6 (50) 8 (50)

Any graduate school 6 (50) 6 (38)

Employment status (employed) 8 (67) 10 (63)

Ethnicity

White 11 (92) 12 (75)

Not White 1 (8) 4 (25)

Married 6 (50) 6 (38)

Income (family)

<$25,000 0 (0) 2 (13)

$25,001–$49,999 3 (25) 2 (13)

$50,000–$99,999 6 (50) 9 (56)

>$100,000 3 (25) 3 (19)

a Participants could select more than one option
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(range 2.8–4.3). The mean practice time in minutes
across the 8-week intervention period was 738.5
(SD = 330.3).

iv. Retention. Of the 33 randomized participants, 22 had
follow-up data (67 %, 95 % CI 48, 82 %), slightly less
than the targeted proportion of 70 %.

v. Participant satisfaction. Eleven of the 12 participants who
completed CBCT reported being highly satisfied with the
CBCT program based on their responses to the satisfac-
tion items administered following course completion
(92 %, 95 % CI 62, 100 %).

Baseline characteristics Thirty-three women were random-
ized to the wait list (n = 17) or intervention (n = 16) (Table 2).
Characteristics were similar between groups in terms of age,
BC stage at diagnosis, treatment with total mastectomy,
race/ethnicity, education, and household income. Time since
diagnosis was 4.8 years in the CBCT group and 5.8 years in

the control group. More controls (88 %) had received radia-
tion treatment than those in the CBCT group (67 %), but more
in the CBCT group (67 %) were on cancer prophylaxis
(31 %). The majority of women in both groups had no prior
meditation experience.

Behavioral and psychosocial outcomes Table 3 displays the
means, standard deviations, and differences for the study as-
sessments at each time point (see also Fig. 2). From baseline to
study week 8, participants assigned to the CBCT group dem-
onstrated reduced depressive symptoms (−3.7, 95 % CI −6.3,
−1.1); reduced functional impairment due to fear of cancer
recurrence (e.g., future planning, close relationships, social
and work activities) (−1.3, 95 % CI −2.5, −0.1); reduced
avoidance (−0.3, 95 % CI −0.6, −0.02); improvement in
fatigue/vitality (5.5, 95 % CI 1.5, 9.6); and enhanced mindful
presence (3.6, 95 % CI 1.2, 6.0). There were no other signif-
icant differences between the groups in behavioral or psycho-
social outcomes at study week 8. At the 4-week follow-up

Table 3 Means, standard deviations, and differences between intervention and control for all psychosocial and biomarker outcomes at baseline, post-
intervention, and at the 4-week FU

Outcome Possible
range

Mean (SD) Intervention–control (95 % CI)

Intervention Control 1-month FU
(N = 11)

Post 1-month FU

Baseline
(N = 12)

Post
(N = 12)

1-month FU
(N = 11)

Baseline
(N = 16)

Post
(N = 16)

Perceived stress 0–16 5.4 (2.1) 3.5 (1.5) 3.5 (2.7) 5.4 (2.9) 4.7 (2.5) 5.1 (3.0) −1.2 (−2.5, 0.2) −1.6 (−3.1, −0.2)*

Depression 0–30 6.4 (4.6) 2.8 (3.1) 4.2 (5.2) 6.3 (5.7) 6.5 (6.3) 5.5 (5.0) −3.7 (−6.3, −1.1)** −1.3 (−4.2, 1.6)

FCR: triggers 0–32 14.3 (6.3) 12.4 (5.6) 14.2 (8.2) 13.3 (5.4) 14.6 (6.9) 12.5 (5.8) −2.2 (−6.0, 1.6) 1.7 (−2.4, 5.8)

FCR: severity 0–36 15.2 (5.6) 12.9 (6.6) 14.2 (6.9) 15.1 (8.0) 13.8 (6.8) 13.7 (8.5) −0.9 (−2.9, 1.2) 0.6 (−1.7, 2.8)

FCR: psychological distress 0–16 4.9 (4.2) 3.3 (3.1) 3.7 (3.4) 4.6 (2.7) 3.4 (2.3) 3.3 (4.5) −0.1 (−1.5 1.3) 0.4 (−1.2, 2.0)

FCR: functioning impairments 0–32 2.7 (3.5) 1.2 (1.9) 3.0 (3.2) 2.6 (3.7) 2.5 (3.0) 1.7 (2.7) −1.3 (−2.5–0.1)* 1.3 (−0.1, 2.7)

FCR: insight 0–12 1.4 (2.1) 0.9 (2.0) 0.7 (1.5) 1.2 (2.0) 1.2 (1.8) 1.1 (2.1) −0.3 (−0.8, 0.2) −0.3 (−0.9, 0.3)

Traumatic stress: intrusion 0–4 0.7 (0.8) 0.6 (0.6) 0.4 (0.8) 0.6 (0.3) 0.6 (0.4) 0.5 (0.3) −0.1 (−0.3, 0.2) −0.1 (−0.3, 0.2)

Traumatic stress: avoidance 0–4 1.0 (1.0) 0.6 (0.6) 0.8 (0.8) 0.9 (0.8) 0.9 (0.8) 0.7 (0.8) −0.3 (−0.6, −0.02)* 0.1 (−0.2, 0.4)

Traumatic stress: hyperarousal 0–4 0.6 (0.6) 0.3 (0.4) 0.4 (0.7) 0.5 (0.5) 0.4 (0.5) 0.4 (0.4) −0.1 (−0.3, 0.2) −0.003 (−0.3, 0.3)

Traumatic stress: global 0–16 2.2 (2.2) 1.5 (1.4) 1.7 (2.1) 2.1 (1.4) 1.9 (1.2) 1.6 (1.3) −0.4 (−1.0, 0.2) 0.04 (−0.6, 0.7)

Loneliness 20–80 38.3 (10.6) 34.5 (9.4) 35.5 (10.2) 38.8 (16.2) 37.4 (15.4) 37.9 (16.6) −2.9 (−7.7, 2.0) −2.5 (−7.9, 3.0)

Mindfulness 10–40 28.8 (4.1) 31.9 (4.2) 31.2 (4.8) 28.6 (5.5) 28.3 (5.0) 28.1 (5.3) 3.6 (1.2, 6.0)* 3.1 (0.4, 5.8)*

Gratitude 6–42 36.1 (4.9) 38.1 (5.8) 38.2 (5.3) 35.7 (6.4) 37.5 (5.0) 37.0 (5.7) 0.5 (−1.9, 3.0) 1.2 (−1.5, 3.9)

Vitality/fatigue 0–100 54.6 (6.6) 56.2 (5.8) 53.6 (6.9) 54.5 (8.9) 50.7 (9.4) 53.3 (9.1) 5.5 (1.5, 9.6)** 0.3 (−4.2, 4.9)

Bodily pain 0–100 48.2 (10.2) 51.6 (8.1) 50.1 (10.3) 48.4 (9.8) 49.6 (10.2) 52.0 (7.0) 2.0 (−3.1, 7.0) −1.9 (−7.5, 3.8)

Physical well-being 0–100 50.4 (7.0) 50.9 (7.6) 49.7 (7.6) 50.6 (9.8) 51.1 (8.8) 54.0 (4.9) −0.1 (−3.2, 2.9) −4.3 (−7.7, −0.9)*

Mental well-being 0–100 49.6 (5.9) 50.4 (5.4) 50.9 (7.1) 48.9 (11.7) 48.4 (10.6) 46.5 (10.4) 2.0 (−2.4, 6.5) 4.4 (−0.6, 9.3)

Biomarkers

Salivary cortisol (a.m.) −1.3 (0.4) −1.1 (0.3) −1.3 (0.5) −1.3 (0.3) −1.2 (0.5) −1.2 (0.5) 0.1 (−0.2, 0.4) −0.01 (−0.3, 0.3)

Salivary cortisol (p.m.) −3.0 (0.5) −3.3 (0.9) −2.9 (0.8) −3.0 (0.8) −3.0 (0.8) −2.8 (1.0) −0.3 (−0.9, 0.3) −0.01 (−0.6, 0.6)

Change in salivary cortisol/ha −0.1 (0.1) −0.2 (0.1) −0.1 (0.1) −0.1 (0.1) −0.1 (0.1) −0.1 (0.1) −0.04 (−0.1, 0.005) −0.02 (−0.1, 0.04)

SD standard deviation, CI confidence interval, FCR fear of cancer recurrence

***<0.05; <0.01
a Salivary cortisol (N): intervention (12, 12, 12); control (15, 13, 14)
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assessment (study week 12), the CBCT arm had significantly
lower levels of perceived stress in the past week (−1.6, 95 %
CI −3.1, −0.2) as well as enhanced mindful presence (3.1,
95 % CI 0.4, 5.8), but lower physical well-being (−4.3,
95 % CI −7.7, −0.9) when compared to the wait list control

group. There were no other significant differences at the 4-
week follow-up.

Cortisol and diurnal cortisol rhythm The mean saliva cor-
tisol concentration upon morning waking was 0.33 μg/dL

Abbreviations: FCR = Fear of Cancer Recurrence

Fig. 2 Standardized effect sizes
of differences between
intervention and control for all
psychosocial and biomarker
outcomes at post-intervention and
4-Week FU
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(SD = 0.10), and before bed was 0.09 μg/dL (SD = 0.08).
There were no significant differences between groups in any
measure of saliva cortisol or diurnal cortisol rhythm at either
of the post-baseline assessments.

Home meditation practice Table 4 displays the partial corre-
lation of practice time with each outcome at post-intervention
and at 4-weeks follow-up (FU). The severity and psycholog-
ical distress scales of the fear of cancer recurrence showed
significant, inverse correlations with total practice time
(ρ = −0.65, 95 % CI −0.91, −0.03, and ρ = −0.65, 95 % CI
−0.91, −0.04, respectively) at 4-week FU. Total practice time
across the entire 12-week study period moderately correlated
with vitality at 4-week FU (ρ = 0.55, 95 % CI −0.12, −0.88).
No associations were observed between total practice time and
saliva cortisol.

Conclusions and relevance

Given the complex co-occurring psychosocial and physiolog-
ical challenges that face many BC survivors, a great need
exists to provide restorative and possibly preventive interven-
tions during survivorship. Although studies suggest that

mindfulness-based meditation benefits well-being during can-
cer survivorship, to our knowledge, the current study is the
first to explore a specific compassion-based meditation proto-
col with cancer survivors.

Results from this pilot study suggest that CBCT is a feasi-
ble 8-week intervention that is well accepted and highly sat-
isfactory to BC survivors. However, while our recruitment rate
was contained within confidence interval calculations, it was
still lower than planned. There was also a possible bias due to
our recruitment strategy that may have resulted, for example,
in more participants of higher educational status than the gen-
eral population of breast cancer survivors locally. However,
we believe this may be due to the appeal of novel interventions
such as meditation to persons with more formal education.
Both of these feasibility results indicate that future recruitment
efforts will need to expand.

Our findings also suggest a potentially positive impact on
self-report of problems commonly experienced during survi-
vorship. These include depression, cognitive avoidance, dis-
tress, and functional impairment due to the anxiety of cancer
recurrence, and vitality/fatigue. CBCT also increased self-
reported mindfulness/presence. That CBCT reduced depres-
sion and fatigue is potentially quite important, not only be-
cause of the suffering and impairment from these symptoms

Table 4 Partial correlation of
total practice time (in minutes)
with psychosocial and biomarker
outcomes at post-intervention and
4-week FU (accounting for
baseline values) in the CBCT arm
(n = 12)

Outcome 1-month follow-up

Correlation (95 % CI) Correlation (95 % CI)

Perceived stress −0.27 (−0.75, 0.39) −0.01 (−0.64, 0.62)
Depression 0.17 (−0.48, 0.70) −0.26 (−0.77, 0.44)
FCR: triggers −0.16 (−0.72, 0.52) −0.14 (−0.71, 0.53)
FCR: severity −0.56 (−0.87, 0.07) −0.65 (−0.91, −0.03)
FCR: psychological distress −0.33 (−0.78, 0.33) −0.65 (−0.91, −0.04)
FCR: functioning impairments −0.13 (−0.51, 0.68) −0.20 (−0.74, 0.49)
FCR: insight −0.26 (−0.74, 0.41) −0.15 (−0.71, 0.53)
Traumatic stress: intrusion 0.41 (−0.53, 0.66) 0.05 (−0.60, 0.66)
Traumatic stress: avoidance 0.10 (−0.68, 0.51) −0.08 (−0.68, 0.58)
Traumatic stress: hyperarousal −0.14 (−0.53, 0.66) −0.01 (−0.63, 0.63)
Traumatic stress 0.11 (−0.68, 0.51) −0.03 (−0.65, 0.61)
Loneliness −0.07 (−0.64, 0.56) −0.04 (−0.66, 0.60)
Mindfulness −0.10 (−0.66, 0.53) 0.01 (−0.62, 0.63)
Gratitude −0.03 (−0.62, 0.58) 0.21 (−0.49, 0.74)
Vitality/fatigue 0.39 (−0.28, 0.80) 0.55 (−0.12, 0.88)
Bodily pain 0.14 (−0.50 0.69) −0.38 (−0.81, 0.33)
Physical well-being 0.22 (−0.44, 0.72) −0.39 (−0.82, 0.31)
Mental well-being 0.07 (−0.56, 0.64) 0.13 (−0.54, 0.70)
Biomarkers

Salivary cortisol (a.m.) −0.08 (−0.65, 0.55) 0.21 (−0.45, 0.72)
Salivary cortisol (p.m.) 0.25 (−0.41, 0.74) 0.37 (−0.30, 0.79)
Change in salivary cortisol/ha 0.41 (−0.27, 0.81) 0.04 (−0.57, 0.62)

CI confidence interval, FCR fear of cancer recurrence
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but also because both have been associated with reduced sur-
vival [35–38]. No effect of CBCTwas observed on any mea-
sure of cortisol (including diurnal cortisol rhythm). Practice
time in the CBCT group was not significantly associated with
most behavioral or biological outcome variables.

Although CBCT participants reported meditating at home
frequently and regularly on self-maintained logs, with the ex-
ception of associations between overall practice time during
the 12-week study period and reductions in the severity of fear
of recurrence and the resulting psychological distress caused
by fear of cancer recurrence, practice time was not significant-
ly associated with other variables assessed. Several reasons
may account for this finding. First, three participants, 25 %
of the group, did not return practice log data at the FU period,
thus potentially accounting for the waning of effects over
time. Second, although in our previous studies of CBCTwith
different populations we observed associations between be-
havioral and physiological outcomes and amount of practice
time [18, 39], the women in this study actually engaged in
more reported Bat-home^ practice than was observed in prior
CBCT studies. This may have produced a Bceiling effect^
masking the causal efficacy of increasing practice time in the
current study. Nonetheless, efforts to enhance and accurately
document participants’ home practice are highly warranted,
and future studies should incorporate supports such as email
reminders, smartphone apps with time-tracking capacity, and
possibly motivational interviewing techniques.

Past studies have also suggested that CBCTmay impact the
hypothalamic-pituitary-adrenal (HPA) axis and immune func-
tion in ways likely to benefit health via improved resilience to
stress. In the current study, we examined the impact of CBCT
on diurnal cortisol rhythm, as measured by salivary cortisol at
various points throughout the day. In contradistinction to our
earlier, unpublished, CBCT study of adolescents in foster care
that found a correlation between practice time and a.m. corti-
sol levels, no associations of cortisol with either group assign-
ment or practice time were observed in the current study.
Whether this reflects differences in the respective study pop-
ulations, the small sample size, or other unidentified factors is
unknown, but an implication from the current study is that at
least some of the short-term behavioral effects of CBCT are
not dependent on, and may not be reflected in, changes in
HPA axis function. Elucidation of other mechanisms would
be critical in future studies.

In summary, while recognizing the limitations inherent in a
pilot investigation, this study showed CBCT to be a feasible
and well-accepted intervention for BC survivors. Moreover,
though caution must be exercised in overestimating the effects
of this trial given its limitations, results suggest that partici-
pants were able to acquire and practice a set of inter-related
skills focused on enhancing compassion, and that these skills
may show promise in improving dimensions of psychological
well-being in the context of cancer survivorship.
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