
ORIGINAL PAPER

Psychological Processes and Symptom Outcomes
in Mindfulness-Based Stress Reduction for Cancer Survivors:
A Pilot Study

Kelly Chinh1
& Catherine E. Mosher1 & Linda F. Brown2

& Kathleen A. Beck-Coon2
& Kurt Kroenke2,3

&

Shelley A. Johns2,3

# Springer Science+Business Media, LLC, part of Springer Nature 2020

Abstract
Objectives Growing evidence supports the efficacy of mindfulness-based interventions for symptoms in cancer survivors.
Identifying theory-based psychological processes underlying their effects on symptoms would inform research to enhance their
efficacy and cost-effectiveness. We conducted secondary analyses examining the effect of mindfulness-based stress reduction
(MBSR) for cancer-related fatigue on mindfulness facets, self-compassion, and psychological inflexibility. We also examined
whether changes in these processes were associated with the symptom outcomes of fatigue interference, sleep disturbance, and
emotional distress.
Methods Thirty-five persistently fatigued cancer survivors (94% female, 77% breast cancer survivors) were randomized to either
MBSR for cancer-related fatigue or a waitlist control (WC) condition. Self-report measures were administered at pre-interven-
tion, post-intervention, and 1-month follow-up. Then the WC group received MBSR and completed a post-intervention follow-
up.
Results Linear mixed modeling analyses of the first three time points showed steady increases over time for certain mindfulness
facets (observing, acting with awareness, and nonjudging) and self-compassion in favor of the MBSR group. When analyzing
pre- and post-intervention data across study conditions, none of the psychological processes predicted change in fatigue inter-
ference. However, increased nonjudging was associated with decreased sleep disturbance (β = −.39, p = 0.003), and increased
acting with awareness was associated with decreased emotional distress (β = − 0.36, p = 0.003). Self-compassion did not predict
change in symptom outcomes.
Conclusions Results point to specific psychological processes that may be targeted to maximize the efficacy of future MBSR
interventions for cancer survivors.
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Advances in early detection and treatment of cancer have
resulted in steady increases in the number of cancer

survivors (Jemal et al. 2017). Although the growth in can-
cer survivorship is encouraging, survivors often experience
debilitating symptoms for months or even years following
treatment (Bower 2014; Jones et al. 2016; Noordman et al.
2018). Common symptoms include fatigue, sleep distur-
bance, depression, and anxiety (Cleeland et al. 2013). As
many as 80% of patients have reported cancer-related fa-
tigue (CRF) during treatment and 53% following comple-
tion of treatment (Henry et al. 2008; Jones et al. 2016;
Wang et al. 2014). Furthermore, up to 34% reported
experiencing CRF 5 to 10 years post-diagnosis (Bower
et al. 2006; Jones et al. 2016). CRF has been strongly
linked to increased depressive symptoms and anxiety,
greater disability, and decreased work productivity and
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activity engagement (Berger, Gerber, and Mayer 2012;
Dorland et al. 2018; Jones et al. 2016). Currently, pharma-
cological treatments for CRF have shown limited evidence
of efficacy (Minton et al. 2011), whereas evidence for psy-
chosocial interventions targeting CRF has been growing
(Haller et al. 2017; Mustian et al. 2017).

Mindfulness-based interventions have been identified as a
promising approach for managing common cancer-related
symptoms (Zhang, Zhao, and Zheng 2019). Specifically, these
interventions have led to improved sleep and decreased fa-
tigue, emotional distress, and fear of cancer recurrence in can-
cer survivors (Hall et al. 2018; Zhang et al. 2019).
Mindfulness-based interventions are hypothesized to reduce
symptoms by targeting several psychological processes, in-
cluding mindfulness, self-compassion, and psychological in-
flexibility (Gu, Strauss, Bond, and Cavanagh 2015; Kuyken
et al. 2010). Mindfulness has been commonly defined as in-
tentionally attending to the present moment with an open,
nonjudgmental, and nonreactive stance (Kabat-Zinn 1994).
One common conceptualization of mindfulness includes five
key facets: (1) observing, which refers to noticing and attend-
ing to experiences in and outside of oneself, (2) describing,
which refers to labeling internal experiences with words, (3)
acting with awareness, which involves purposeful attention to
one’s present activities, (4) nonjudging of inner experience,
which refers to taking a nonevaluative stance toward thoughts
and feelings, and (5) nonreactivity to inner experience, which
refers to the tendency to allow thoughts and feelings to come
and go without being caught up in them (Baer et al. 2008).
Mindfulness-based interventions may also impact self-com-
passion, which is the ability to be kind to oneself when faced
with personal suffering (Neff 2003a). Finally, these interven-
tions may impact psychological inflexibility, which refers to
behavior patterns driven by internal reactions (e.g., thoughts
and feelings) rather than personal values, and is thought to be
at the core of most human suffering (Hayes et al. 2013; Hayes
et al. 1996).

Although growing evidence suggests that mindfulness-
based interventions reduce cancer-related symptoms, includ-
ing fatigue (Zhang et al. 2019), limited research has examined
psychological processes that may be driving these effects.
Studies exploring such processes are critical because they
can inform optimization of interventions to maximize thera-
peutic effects (Kazdin 2007). One meta-analysis on primarily
non-cancer populations examined potential mediators of the
mental health effects of mindfulness-based interventions and
found moderate evidence for mindfulness, rumination, and
worry as mediators (Gu et al. 2015). Studies examining me-
diators of mindfulness-based interventions in cancer popula-
tions have also primarily focused on mental health outcomes
(e.g., Boyle et al. 2017; Labelle et al. 2015). These studies
have yielded mixed support for the potential mechanism of
mindfulness and preliminary support for the potential

mechanisms of self-kindness, fear of recurrence, and rumina-
tion (e.g., Boyle et al. 2017; Labelle et al. 2015). To date,
only one study has examined processes underlying
mindfulness-based intervention’s effects on fatigue and sleep
disturbance, which were secondary outcomes of an online
mindfulness course for work-related rumination (Querstret,
Cropley, and Fife-Schaw 2017). In this trial, acting with
awareness was the only mindfulness facet to significantly me-
diate the intervention’s effects on rumination, fatigue, and
sleep disturbance.

The current study is a secondary data analysis of potential
psychological mechanisms underlying the effects of a
mindfulness-based stress reduction (MBSR) intervention for
cancer-related fatigue.We examined several mechanisms (i.e.,
mindfulness, self-compassion, and psychological inflexibili-
ty) underlying our intervention’s effects on both physical and
psychological symptoms. We hypothesized that (1) MBSR
would lead to increases in facets of mindfulness (i.e., observ-
ing, describing, acting with awareness, nonjudging, and
nonreactivity) and self-compassion and decreases in psycho-
logical inflexibility compared with the waitlist control (WC)
condition, and that (2) changes in these processes following
MBSRwould be associated with reductions in symptoms (i.e.,
fatigue interference, sleep disturbance, and emotional
distress).

Method

Participants

Thirty-five cancer survivors who had completed active treat-
ment (average time since completion = 51.3 months [SD =
39.3 months]) participated in this pilot trial. Eligible individ-
uals were adult cancer survivors (18 + years of age) who re-
ported clinically significant CRF (score ≥ 4 on the Fatigue
Symptom Inventory (FSI) severity composite (Hann et al.
1998)) for the past 8 weeks or longer. Individuals were ex-
cluded if they (1) had received cancer treatment, with the
exception of hormonal therapy, in the previous 3 months; (2)
were enrolled in hospice care; (3) had severe hearing impair-
ment; (4) were experiencing severe depression (defined by a
score ≥ 20 on the Patient Health Questionnaire-8 (PHQ-8;
Kroenke et al. 2009); (5) had taken a mindfulness meditation
course; or (6) lacked English fluency.

Procedure

Following institutional review board approval and registra-
tion with ClinicalTrials.gov (NCT01247532), participants
were recruited from clinics affiliated with the Indiana
University (IU) Simon Cancer Center, IU cancer research
recruitment registries, or via self-referral from support or
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treatment facilities in Indianapolis. Descriptions of study
procedures have been published in the primary outcome
paper (Johns et al. 2015). Briefly, of the 159 people who
were assessed for eligibility, 67 (42%) did not meet the
CRF clinical cutoff, 7 (4%) had severe depression, 2 (1%)
had previous mindfulness training, and 48 (30%) declined
to participate. Primary reasons for refusal were time con-
straints and travel distance. The remaining 35 individuals
provided informed consent, completed the baseline assess-
ment during group enrollment sessions, and were random-
ized in blocks of four to either the MBSR class (n = 18) or
the WC condition (n = 17).

The MBSR intervention was a series of 7 weekly classes,
each 2 h in length, and included mindfulness practices,
psychoeducation related to CRF, and home practice. The class
was taught by a physician with extensive experience teaching
MBSR. The MBSR course was adapted for cancer survivors
but maintained fidelity to the standard MBSR program.
Adaptations for cancer survivors included 2-h rather than
2.5-h classes, seven instead of eight classes, no extended
day-long retreat, the addition of psychoeducation related to
CRF, shortened inquiry at the end of practices, and shorter
(20 min) home practice sessions. The curriculum was present-
ed in the same sequence as the standard MBSR program,
except that the mindful movement practice was introduced
in session 2 rather than 3. Adaptations were supported by
previous studies suggesting that reduction of class time does
not decrease the effectiveness of MBSR and may reduce bar-
riers to participation for populations with significant symptom
burden (Carmody and Baer 2009). Psychoeducation on fa-
tigue was added to tailor the material to the cancer experience,
consistent with the National Comprehensive Cancer Network
(NCCN) guidelines (Berger et al. 2015).

The first class session included an overview of the MBSR
intervention followed by practice of mindful eating, mindful
breathing, and a body scan. Participants were also introduced
to guided meditations and other exercises on the CD for
assigned home practice each week. In sessions 2 and 3, par-
ticipants practiced the body scan, gentle hatha yoga, and
awareness of breath meditation and learned about stress and
sleep hygiene. In sessions 4, 5, and 6, participants deepened
their practice and discussed full incorporation of the skills into
their life. Finally, session 7 included further mindfulness prac-
tice, review of course topics, and strategies to maintain mind-
fulness practice. Throughout the course, participants were en-
couraged to practice daily mindfulness exercises and record
this practice on a diary card. Additional intervention details
are provided in the main study paper (Johns et al. 2015).

Outcomes were assessed at 3 or 4 time points, depending
on the randomization arm. The first 3 time points, baseline
prior to randomization (T1), post-intervention (T2), and 1-
month follow-up (T3), were identical for both groups.
Following assessment at T3, the WC group completed their

respective MBSR course, followed by an assessment (T4).
Two MBSR groups were held for each study condition, with
8–10 participants in each group.

All measures were administered in person on paper-based
forms at T1 and T2, while at T3 and T4, participants had the
option of completing measures in person or mailing them to
the study team. Retention was excellent; all 35 participants
completed assessments at T1, T2, and T3. Only one partici-
pant did not complete the assessment at T4.

Measures

Mindfulness Mindfulness was measured with the Five Factor
Mindfulness Questionnaire (FFMQ). The FFMQ is a 39-item
measure with five subscales (observing, describing, acting
with awareness, nonjudging of inner experience, and
nonreactivity to inner experience) that are summed together
to compute a total mindfulness score (Baer et al. 2006).
Participants rated how true each item was for them (e.g., “I
perceive my feelings and emotions without having to react to
them”) on a scale from 1 (never or very rarely true) to 5 (very
often or always true). Cronbach’s alpha coefficients have
ranged from 0.75 to 0.91 for the total instrument and its five
subscales (Baer et al. 2006). Construct validity also has been
established, as four of the facets (all except for acting with
awareness) have been associated with meditation experience
(Baer et al. 2008). The FFMQ has been used with cancer
populations, with excellent internal consistency (e.g., α =
0.92 for the total instrument) (Nakamura, Lipschitz, Kuhn,
Kinney, and Donaldson 2013). In the present study, baseline
internal consistency for the total instrument was 0.94, and
baseline internal consistencies for the subscales were as fol-
lows: nonreactivity (α = 0.68), observing (α = 0.75), acting
with awareness (α = 0.95), describing (α = 0.93), and
nonjudging (α = 0.91).

Self-Compassion Self-compassion was assessed with the 12-
item Self-Compassion Scale-Short Form (SCS-SF; Neff
2003b). The measure contains three positive subscales (self-
kindness, common humanity, and mindfulness) and three
reverse-scored negative subscales (isolation, self-judgment,
and over-identification), which are summed to create a com-
posite score for self-compassion. Participants rated each item
(e.g., “When I’m going through a very hard time, I give my-
self the caring and tenderness I need”) on a scale ranging from
1 (almost never) to 5 (almost always). The SCS-SF has shown
good internal consistency with Cronbach’s alphas of 0.86 or
higher and is highly correlated with the long form of the scale
(rs ≥ 0.97 in all samples) (Raes, Pommier, Neff, and Van
Gucht 2011). The SCS-SF also has demonstrated good dis-
criminant validity, as it is not related to social desirability
(Neff 2003b). In addition, the SCS-SF is negatively correlated
with self-criticism and positively correlated with social
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connectedness, providing evidence of construct validity (Neff
2003b). Recent studies using the SCS with cancer populations
found excellent internal consistency for both the full length
scale (αs = 0.96 and 0.92) (Nakamura et al. 2013;
Przezdziecki et al. 2013) and the short form (α = 0.91)
(Sherman,Woon, French, and Elder 2017). In the present study,
internal consistency for the SCS-SF at baseline was 0.90.

Psychological Inflexibility Psychological inflexibility, which
refers to an unwillingness to experience unwanted thoughts
and feelings, was assessed using the 7-item Acceptance and
Action Questionnaire-II (AAQ-II; Bond et al. 2011).
Participants rated the items such as, “I’m afraid of my feel-
ings,” on a scale from 1 (never true) to 7 (always true). The
scale has demonstrated good internal consistency, with a
mean alpha coefficient of 0.84 (Bond et al. 2011).
Evidence of construct validity includes relationships be-
tween greater psychological inflexibility on the AAQ-II
and higher levels of depressive symptoms, anxiety, stress,
and other psychopathology (Bond et al. 2011). Recent stud-
ies with cancer patients have found the AAQ-II’s internal
consistency to be acceptable (αs = 0.78 to 0.87) (Feros,
Lane, Ciarrochi, and Blackledge 2013; Labelle et al.
2015). Baseline internal consistency for the AAQ-II in the
current study was 0.91.

Fatigue Interference The 7-item fatigue interference subscale
of the Fatigue Symptom Inventory (FSI) assessed the degree
to which fatigue disrupted cognition, mood, and activities in
the past week (Hann et al. 1998). Each item is rated on an 11-
point scale from 0 (no interference) to 10 (extreme interfer-
ence). The FSI has been validated in patients with various
cancers (Hann, Denniston, and Baker 2000). Construct valid-
ity was evidenced by negative correlations with life satisfac-
tion and positive correlations with depressive symptoms
(Hann et al. 2000). Additionally, patients undergoing cancer
treatment showed higher FSI scores than those who were less
than 1-year post-treatment. Convergent validity was evi-
denced by strong positive correlations of the FSI with an
existing measure of fatigue. Internal consistency for the inter-
ference subscale was 0.94 in prior research (Hann et al. 2000)
and 0.95 in the current study at baseline.

Sleep Disturbance Insomnia severity and the impact of sleep
difficulties on daily functioning over the past 2 weeks were
assessed with the 7-item Insomnia Severity Index (ISI; Morin
1993). The ISI employs a 5-point scale from 0 (none) to 4
(very) with varying anchors (e.g., interference, satisfaction).
A sample item asks for level of “difficulty falling asleep.”
Construct validity for cancer patients was evidenced by posi-
tive correlations with other established measures of sleep and
negative correlations with quality of life (Savard, Savard,
Simard, and Ivers 2005). Internal consistency for the ISI was

0.90 in prior research with cancer patients (Savard et al. 2005)
and the current research at baseline.

Emotional Distress Emotional distress was calculated by sum-
ming the z-scores for the Patient Health Questionnaire-8
(PHQ-8), an 8-item measure of depressive symptoms, and
the Generalized Anxiety Disorder Scale (GAD-7), a 7-item
anxiety measure (Kroenke, Spitzer, Williams, Monahan, and
Lowe 2007; Kroenke et al. 2009). Participants rated items
such as how often they were bothered by “feeling down, de-
pressed, or hopeless” (PHQ-8) and “not being able to stop or
control worrying” (GAD-7) in the past 2 weeks on a Likert-
type scale. Response options were 0 = not at all, 1 = several
days, 2 = more than half the days, and 3 = nearly every day.
Construct validity has been demonstrated for bothmeasures in
the general population (Kroenke et al. 2009; Löwe et al.
2008). Both measures have also been used in studies with
cancer populations with evidence of good internal consistency
(αs = 0.86–0.91) (Gonzalez et al. 2014; Kroenke et al. 2010).
In the current sample, baseline internal consistency was 0.83
for the PHQ-8 and 0.85 for the GAD-7. Pre-treatment scores
on the PHQ-8 and GAD-7 were highly correlated (r = 0.77);
thus, the scores were combined to compute a total emotional
distress score.

Data Analyses

Preliminary Analyses Data analyses were conducted in SPSS
version 23.0 (IBM Corp., Armonk, NY, USA). Baseline com-
parisons (t tests and chi-square analyses or Fisher’s exact tests)
of demographic and medical characteristics and study vari-
ables between the MBSR and WC groups were first
performed.

Hypothesis 1 A linear mixed modeling approach was
employed to examine the impact of the MBSR intervention
(n = 18) compared with the WC group (n = 17) on five facets
of mindfulness (i.e., observing, describing, acting with aware-
ness, nonjudging of inner experience, nonreactivity to inner
experience), self-compassion, and psychological inflexibility.
Eachmodel included the main effects of time (T1, T2, and T3)
and study group (MBSR or WC) and the time × group inter-
action. Both time and study group were treated as categorical
variables in these models, focusing the analyses on average
differences between groups and across time. A treatment ef-
fect was evidenced by a significant time × group interaction.
However, given that this was a pilot study, our primary goal
was to derive effect size estimates rather than test for statistical
significance.

Hypothesis 2 After identifying psychological processes
that significantly increased in the MBSR group, we
used multiple linear regression to examine the extent
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to which these increases predicted change in symptom
outcomes (fatigue interference, sleep disturbance, and
emotional distress) pre- and post-MBSR. First, the WC
group’s data at T3 were merged with the MBSR group’s
data at T1; thus, the new variables included all data
collected shortly before the MBSR courses for both
groups (n = 35 across groups). The WC group’s data at
T4 were merged with the MBSR group’s data at T2 to
include all data collected immediately post-MBSR (n =
34 across groups). Following data reorganization,
residualized change scores were computed by regressing
the post-treatment value of each psychological process
onto its pre-treatment value. The standardized residuals
from these analyses were then used in our analyses for
Hypothesis 2 (Cronbach and Furby 1970; MacKinnon
2008). Residualized change scores account for potential
variability in pre-treatment scores, extracting out change
predicted from regression toward the mean. Multiple
linear regression analyses were conducted with the pre-
treatment symptom level (fatigue interference, sleep dis-
turbance, or emotional distress) in step 1, the
residualized change score for the psychological process
in step 2, and the post-treatment symptom level as the
dependent variable. We chose to test one psychological
process per model rather than entering all processes in
the same model to avoid an insufficient case-to-
independent variable ratio. Again, our primary goal
was to compute effect size estimates for each analysis.
A Bonferroni correction was used to limit the family-
wise error rate, such that the significance threshold was
adjusted from p < 0.05 to p < 0.00417.

Results

Preliminary Analyses

Table 1 presents participant characteristics by study group and
group comparisons at baseline. Demographic and medical
variables did not differ between groups, except for a higher
rate of mental health treatment within the previous 6 months at
baseline for WC participants compared with MBSR partici-
pants. There were significant bivariate correlations between
history of mental health treatment and acting with awareness,
self-compassion, and psychological inflexibility, though these
processes did not significantly differ between groups at base-
line. Mental health treatment was not significantly associated
with any symptom outcomes at baseline.

Levels of observing and nonreactivity were significantly
lower at baseline for WC participants compared with MBSR
participants. All other study variables, including symptom
outcomes, did not significantly differ between groups at base-
line (see Table 1).

Intervention Effects on Psychological Processes

Seven linear mixed models were conducted to examine the
impact of MBSR compared with WC on the five facets of
mindfulness, self-compassion, and psychological inflexibility.
These analyses revealed significant main effects of study
group in favor of MBSR for all facets of mindfulness (observ-
ing, describing, acting with awareness, nonjudging, and
nonreactivity), self-compassion, and psychological inflexibil-
ity (see Table 2). Analyses also showed significant group ×
time effects for observing, acting with awareness, nonjudging,
and self-compassion (see Table 2). The interaction means
displayed in Fig. 1–d show steady increases in each of these
psychological processes for the MBSR group, whereas the
means for the WC group remained relatively stable or slightly
declined over time. Effect sizes (partial rs) ranged from 0.22 to
0.30 for significant group × time effects, compared with a
range from 0.11 to 0.18 for nonsignificant group × time effects
on describing, nonreactivity, and psychological inflexibility.

Associations Between Changes in Psychological
Processes and Symptom Improvement

Multiple linear regression analyses were conducted to exam-
ine whether significant change in the psychological processes
following MBSR were linked to reduced symptoms post-in-
tervention. Models were constructed for each of the four pre-
dictors (i.e., observing, acting with awareness, nonjudging,
and self-compassion) of the three symptoms (total = 12
models). As shown in Table 3, none of the predictors were
significantly associated with fatigue interference, with effect
sizes (βs) ranging from 0.02 for observing and nonjudging to
− 0.24 for acting with awareness (p < 0.07). However, in-
creases in nonjudging showed a significant, moderate associ-
ation with lower levels of sleep disturbance (β = − 0.39, p =
0.003), and increases in acting with awareness showed a sig-
nificant, moderate association with decreased emotional dis-
tress (β = − 0.36, p = 0.003). None of the other associations
between changes in psychological processes and study out-
comes were statistically significant.

Discussion

The present study provides new information regarding the
impact of MBSR on theory-driven psychological processes
and their relationships to symptom outcomes in cancer survi-
vors. Consistent with our hypotheses, MBSR led to increases
in mindfulness (i.e., observing, acting with awareness,
nonjudging) and self-compassion as compared with the WC
group. These processes were targeted in MBSR, as survivors
practiced nonjudgmental awareness of the present moment
and self-compassionate behaviors (e.g., grounding of breath
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during stressful experiences). Our results converge with prior
research that found positive changes in cancer patients’mind-
fulness and self-compassion following mindfulness-based in-
terventions to improve their mental health (Bränström et al.
2010; Schellekens et al. 2017). Additionally, in our study,
change in two of the four psychological processes predicted
symptom outcomes. First, increases in nonjudging were
linked to moderate decreases in sleep disturbance.
Nonjudging has been associated with fewer ruminative
thoughts, such as negative self-focused cognitions, that have
been related to sleep disturbance (Carney, Harris, Falco, and
Edinger 2013). Thus, a more nonjudgmental attitude toward
these thoughts may help lessen their impact on sleep. Second,
increases in acting with awareness were related to decreased

emotional distress, consistent with findings with general pop-
ulation samples (Baer et al. 2006; Cash and Whittingham
2010) and cancer patients who completed MBSR (Garland,
Tamagawa, Todd, Speca, and Carlson 2013). This relationship
may be due to survivors’ increased ability to engage them-
selves in activities or find increased meaning in those activi-
ties by more fully attending to them.

AlthoughMBSR led to increases in observing, this psycho-
logical process was not associated with changes in any of the
measured symptoms. The null associations between changes
in observing and symptoms may be related to the sample’s
lack of training in mindfulness meditation at baseline. In a
previous study, greater observing was associated with better
psychological well-being in a sample of experienced

Table 1 Comparison of baseline
characteristics by group
assignment

Baseline characteristics MBSR (n = 18) WC (n = 17) P

Age, mean (SD) 58.8 (9.3) 55.7 (9.3) 0.33

White racea, n (%) 15 (83) 13 (76) 0.69

Female gendera, n (%) 17 (94) 16 (94) 1.00

College educationa, n (%) 12 (67) 13 (76) 0.71

Married, n (%) 11 (61) 10 (59) 0.89

Employed (full or part-time), n (%) 9 (50) 8 (47) 0.86

Comfortable income, n (%) 9 (50) 12 (71) 0.21

Recent mental health treatment (within past 6 months)a, n (%) 1 (6) 7 (41) 0.02*

Cancer type, n (%)

Breasta 13 (72) 14 (82) 0.69

Other (single type)a 3 (17) 2 (12) 1.00

Other (multiple types)a 2 (11) 1 (6) 1.00

Treatment type, n (%)

Chemotherapy 11 (61) 12 (71) 0.56

Radiation therapy 10 (56) 12 (71) 0.36

Surgerya 14 (78) 15 (88) 0.66

Mindfulness facet, mean (SD)

Observing 28.11 (5.29) 24.35 (5.28) 0.04*

Describing 29.94 (5.87) 27.06 (7.91) 0.23

Acting with awareness 26.78 (6.32) 22.00 (8.66) 0.07

Nonjudging 31.61 (6.09) 28.35 (7.75) 0.18

Nonreactivity 23.78 (3.57) 20.65 (3.72) 0.02*

Self-compassionb 42.67 (6.52) 36.73 (11.87) 0.08

Psychological inflexibility 17.06 (7.90) 22.59 (10.30) 0.08

Symptom measures, mean (SD)

Fatigue interference 4.35 (2.19) 4.46 (2.02) 0.88

Sleep disturbance 11.17 (6.67) 13.29 (7.05) 0.37

Emotional distressc − 0.32 (1.83) .34 (1.84) 0.29

MBSR, mindfulness-based stress reduction; WC, waitlist control; SD, standard deviation
a Fisher’s exact test was used due to small cell sizes
b Levene’s test determined variances were unequal across groups. Therefore, t tests were conducted with no
assumption of equal variance
c Emotional distress scores are standardized

*p < 0.05
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meditators, but was unrelated to well-being in a meditation-
naïve sample (Baer et al. 2008). It is possible that experienced
meditators are able to notice a broader range of internal and
external experiences with greater curiosity and compassion,
leading to choices that promote greater well-being relative to
nonmeditators. Furthermore, the effects of observing may be
only be found when levels of other mindfulness facets are
high. For example, greater observing and acting with aware-
ness may provide more psychological benefits than elevated
levels of either facet alone.

Self-compassion also did not predict changes in symptom
outcomes. Conversely, in a mindfulness-based intervention
trial with breast cancer survivors, self-kindness, a facet of
self-compassion, mediated reductions in depressive symp-
toms (Boyle et al. 2017). Self-compassion has also been found
to be associated with lower distress and greater quality of life
in cancer patients, whereas few studies have examined its
relationship to physical symptoms (Pinto-Gouveia, Duarte,
Matos, and Fráguas 2014; Schellekens et al. 2017). In the
general literature on mindfulness-based interventions, self-
compassion has rarely been tested as a mediator of interven-
tions’ effects on physical symptoms (Gu et al. 2015).
Furthermore, although the SCS (and its short form) is the only
measure of self-compassion with evidence of reliability and
validity, recent studies have failed to replicate its original fac-
tor structure and have found inflated correlations between this

measure and psychopathology (Brenner, Heath, Vogel, and
Credé 2017; Muris 2016).

Although the MBSR intervention produced significant
changes in four examined psychological processes, both the
MBSR and WC groups showed relatively stable levels of the
other three processes: describing, nonreactivity, and psycho-
logical inflexibility. These results contrast with previous find-
ings suggesting that mindfulness-based interventions increase
various facets of mindfulness and psychological flexibility in
cancer and non-cancer samples (Bränström et al. 2010; Duarte
and Pinto-Gouveia 2017; Heeren et al. 2015). The lack of
change in describing in the current study may have been a
function of relatively high scores at baseline, creating a ceiling
effect. The measurement of nonreactivity and psychological
inflexibility should also be considered. When examining the
nonreactivity subscale of the FFMQ, five out of seven items
require the endorsement of negative experiences (e.g., “When
I have distressing thoughts or images, I am able to just notice
them without reacting”). In addition, the items refer to what is
“generally true” for the participant without specifying a time
frame. Thus, participants were recalling their responses to
challenges at varying time frames, which may have rendered
the measure insensitive to intervention effects. The AAQ-II
measure of psychological inflexibility also does not reference
a time frame. Developing measures of psychological inflexi-
bility and mindfulness facets that assess state psychological

Fig. 1 Significant interactions of
study group and time for a
observing, b acting with
awareness, c nonjudging, and d
self-compassion. T1 = Time 1
(baseline); T2 = Time 2 (immedi-
ately post-intervention); T3 =
Time 3 (1 month post-
intervention)
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processes rather than traits is an important direction for future
research.

Limitations and Future Research

Limitations of the present study should be considered. First,
the sample size for this pilot study was relatively small, which
prohibited formal mediation analyses and reduced statistical
power for detecting effects and the ability of block randomi-
zation to achieve balance between groups on all variables. In
addition, multiple comparisons were conducted, which in-
creased the risk of type I error; however, we controlled the
family-wise error rate for regression analyses. Sample homo-
geneity was another limitation, as participants were mostly
Caucasian women diagnosed with early-stage breast cancer.
Although established self-report measures were used, scholars
have argued that “accurate” introspection or self-report is fos-
tered through increased mindfulness practice; thus, behavioral
measures or observer reports may be promising assessment
alternatives, but are still under development (Davidson and
Kaszniak 2015). Finally, residualized change scores for psy-
chological processes rely on the assumption that the final ob-
served data are a linear function of the initial observed data
(Cronbach and Furby 1970), and these scores may be less
reliable than their constituent parts (Rogosa et al. 1982).

The present pilot study highlights important links between
theory-driven psychological processes and decreases in dis-
abling symptoms in cancer populations. Findings also provide
a foundation for research using formal mediation analyses to
assess relationships between MBSR, psychological processes
such as mindfulness, and cancer-related symptoms. Given

mixed relations between mindfulness facets and symptoms,
future research may explore interactive effects of these facets
in predicting symptom improvement. For example, the mind-
fulness facet of observing may confer benefit only when ac-
companied by the practice of nonjudging. In addition, studies
may include assessment time points during the intervention to
gain a better understanding of the temporal patterns of these
psychological processes and their relations to symptoms.
Given the popularity of mindfulness-based interventions for
cancer survivors, examining psychological mechanisms un-
derlying their effects is a critical next step for enhancing their
efficacy and cost-effectiveness.
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