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While many systematic reviews have focused on relationships between mindfulness-
based interventions (MBIs) andmyriad outcomes, no systematic review has examined the
mechanisms through which MBIs affect outcomes in the context of cancer. A systematic
review was conducted of experimental or quasi-experimental studies that longitudinally
examined potential mechanisms of the effects of either mindfulness-based stress reduc-
tion (MBSR) or mindfulness-based cognitive therapy (MBCT) interventions with
adult cancer patients and survivors. Searches were conducted in Pubmed, APA PsycInfo,
Cumulated Index to Nursing and Allied Health Literature, Cochrane, and Scopus
databases up to May 2022. The results of included studies were narratively synthesized
and studies were graded for quality using a rubric tailored to mediational intervention
studies. Of 156 experimental or quasi-experimental studies that implemented either
MBSR or MBCT interventions with adult cancer patients and survivors, only 13
longitudinally tested for mediators (e.g., changes in mindfulness, rumination, and self-
compassion) of intervention effects. Most studies lacked a strong, active control group
and most (10/13) were of medium quality. Results on mindfulness as a mediator of
intervention effects were inconclusive, and many other mediators were only tested
within a single study. Methodological limitations, including lack of strong comparison
groups and theoretical frameworks and inconsistent conceptualizations of mindfulness,
preclude drawing strong conclusions from the current body of evidence. MBIs may
operate differently for cancer patients/survivors, highlighting the importance of con-
tinuing to test for mediation within this population.
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The relationship between mindfulness—the
state of mind in which one can be aware of
feelings, thoughts, and perceptions in the present
moment without judgment (Shapiro & Carlson,
2009)—and many diverse aspects of well-being

have proliferated (Leyland et al., 2019; Querstret
et al., 2020). Along with this, evidence of favor-
able consequences of mindfulness has come the
development of standardized mindfulness-based
interventions (MBIs).
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The MBIs with the largest evidence bases are
mindfulness-based stress reduction (MBSR;
Kabat-Zinn, 1982) and mindfulness-based cogni-
tive therapy (MBCT; Segal et al., 2018) MBSR is
an 8-week group intervention that includes psy-
choeducation and activities such as breathing
meditations, body scans (holding attention on
specific parts of the body), movement practices
such as yoga and walking, facilitated discussion,
and suggestedhomepractices (Kabat-Zinn, 2003).
MBCT is an adaptation of MBSR with a stronger
cognitive focus and an emphasis on psychoeduca-
tion on the relationship between negative thought
patterns and mood (Segal et al., 2018). The stan-
dardizationof these interventionshas allowed for a
substantial and growing evidence base that de-
monstrates their effect on a range of outcomes,
such as lower depression, anxiety, and stress
and improved quality of life (Godfrin & van
Heeringen, 2010; Piet & Hougaard, 2011).

MBIs for Cancer Patients and Survivors

Cancer patients and survivors may especially
benefit from MBIs, given that they often suffer
from a range of symptoms, including pain (van
den Beuken-van Everdingen et al., 2016), fatigue
(L. E. Carlson et al., 2004), and uncontrollable,
intrusive thoughts regarding their cancer experi-
ence and fears of recurrence (Lebel et al., 2016).
They also suffer from psychological distress and
are at risk of developing psychiatric disorders such
as anxietyanddepression (Rosset al., 2002).MBIs
havebeen shown to impact a rangeofoutcomes for
cancer patients and survivors, such as cancer-
related fatigue (Xie et al., 2020), depression and
anxiety (Hofmann et al., 2010), emotional well-
being (Zhang et al., 2019), fear of recurrence
(Lengacher et al., 2016), pain (Johannsen et al.,
2016), and even immune functioning (Bower &
Irwin, 2016).

Hypothesized Mechanisms of
Change in MBIs

Though results appear promising, the lack of
strong control groups in this fieldmake it difficult
to determine which components of MBIs are
mediators of intervention effects. A mediator is
an intermediate variable that accounts for the
effect of an independent variable on a dependent
variable and explains howorwhy the effect occurs

(Baron & Kenny, 1986). Analysis of mediation
involves testing the indirect effect of an interven-
tion, in this case, an MBI, on a specific outcome
through a mediating variable. Mediation analyses
not only provide greater clarity on how and why
MBIs work but also provide important clinical
implications, such as which components of inter-
ventions can be emphasized or changed in order to
create a stronger effect on specific outcomes
(Wonderling et al., 2004). This knowledge can
allow clinicians to modify interventions effec-
tively based on cancer patients’ specific needs.

Mindfulness as a Mediator

MBSR and MBCT are theorized to develop
mindfulness skills in an individual, allowing one
to observe thoughts, feelings, and events in a
nonjudgmental, nonreactive, and accepting man-
ner, which is hypothesized to then lead to better
psychological functioning (Kabat-Zinn, 1982;
Segal et al., 2018). MBCT is specifically theo-
rized to reduce depression by promoting non-
judgmental awareness of negative thoughts
(Segal et al., 2018). A systematic review that
examined MBIs (restricted to MBSR and
MBCT) across all populations found that 14 of
16 studies that examined changes in mindfulness
as a mediator (three of which were conducted
with adults with cancer) demonstrated statistical
significance (Gu et al., 2015). It remains unclear
as to whether mindfulness is a significant media-
tor in the context of cancer. Operational defini-
tions of mindfulness vary across studies, with
some utilizing the Five-Facet Mindfulness Ques-
tionnaire (FFMQ) which defines mindfulness as
consisting of five elements: observing (attending
to internal and external stimuli), describing
(labeling stimuli with words), acting with aware-
ness (attending to one’s current actions), nonjud-
ging of inner experience (observing stimuli
without evaluation), and nonreactivity to inner
experience (allowing thoughts and feelings to
occur without being overly attached to them;
Baer et al., 2008). Other studies measure mind-
fulness with the unidimensional Mindfulness
Attention and Awareness Scale (MAAS;
Brown & Ryan, 2003). Mindfulness has been
showed to be a significant mediator of interven-
tion effects when utilizing both the FFMQ
(Carmody & Baer, 2008) as well as the MAAS
(Shapiro et al., 2008), though examining facets of
the FFMQ separately may provide a more
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nuanced understanding of how mindfulness im-
pacts a variety of outcomes.

Rumination as a Mediator

Rumination is defined as the tendency toward
repetitive thinking about the self, prompted by
losses, threats, or perceived injustices (Trapnell &
Campbell, 1999). MBIs may decrease rumination
by emphasizing nonreactivity to negative thoughts
and emotions. Gu and colleagues conducted a
systematic review and identified eight studies
(three of which included adults with cancer) that
demonstrated rumination as a significant mediator
on outcomes such as depression, stress, and anxi-
ety (Gu et al., 2015).

Self-Compassion as a Mediator

Another commonly examined mediator in the
broaderMBI literature is self-compassion, defined
as being kind and understanding toward oneself in
instances of pain or failure, perceiving one’s ex-
periences as part of a larger human experience, and
holding painful thoughts and feelings in mindful
awareness (Neff et al., 2007). One cross-sectional
study with experienced meditators and nonmedi-
tators foundbothmindfulnessandself-compassion
were significant mediators between meditation
experience and psychological well-being (Baer
et al., 2012). In a longitudinal study of MBSR
versus wait-list control in a sample of nonclinical
adults, self-compassion, and mindfulness were
mediators for different outcomes: self-compassion
mediated MBSR’s effect on worry, while mind-
fulness mediated MBSR’s effects of difficulties in
emotion regulation, suggesting that both mindful-
ness and self-compassion may be mechanisms of
effect, depending on the outcome in question
(Keng et al., 2011).

Mechanisms of MBIs in a Cancer Context

Though a number of researchers have called for
a closer look at the mechanisms of MBIs in the
context of cancer (Baer et al., 2008; Birnie et al.,
2010; Shapiro et al., 2008; Shaw et al., 2018), no
systematic review has focused on mediational
analyses of MBIs for cancer patients and survi-
vors. Gu and colleagues examined mediators
of MBIs (specifically MBSR and MBCT) in
the broader population (including cancer patients/
survivors), but their review consisted of studies

published only up to October 2014 (Gu et al.,
2015); several newmediation analyses in a cancer
context have been published since (e.g., Chambers
et al., 2017; Johannsen et al., 2018; Schellekens,
Tamagawa, et al., 2017; Schellekens, van den
Hurk, et al., 2017). Additionally, their systematic
review only included psychological outcomes.
The current review focuses specifically on

mediation analyses of MBIs in adult cancer pa-
tients.As perGu et al.’s (2015)methodology, only
clinical trials that implementedMBSR,MBCT, or
an adaptation of the two are included. Though
mindfulness has been incorporated into other
interventions such as acceptance and commit-
ment therapy (Hayes & Wilson, 1994) and dia-
lectical behaviour therapy (Linehan et al., 1999),
the components of the interventions vary, mak-
ing comparisons difficult. This review updates
and expands upon Gu and colleagues’ work by
including all potential outcomes, including cogni-
tive and physical health outcomes, which may be
particularly relevant for cancer patients and survi-
vors. In addition, to be more comprehensive, this
reviewalso examined the full text of allMBSRand
MBCT intervention studies conducted in a cancer
context for evidence of mediation analyses.

Method

This review was preregistered in the Interna-
tional ProspectiveRegister of SystematicReviews
(Registration Number: CRD42020156686).

Search Design

A systematic literature search was conducted to
identify studies that performed mediation analysis
to test whether a specific variable mediated the
impact of eitherMBSRorMBCTonanestablished
outcome within the population of adult cancer
patients or survivors.

Eligibility Criteria

Eligible studies included those that used (a) an
adult cancer sample (≥18 years); (b) a random-
ized controlled trial (RCT) or quasi-experimental
design (i.e., contained a control group; and ran-
domization into groups was not necessary); (c) an
intervention that was eitherMBSR,MBCT, or an
adaptation with changes noted; and (d) mediation
analysis with group (MBI vs. control) as the
independent variable.
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Search Strategy

Searches of the literature were conducted in the
Pubmed, APA PsycInfo, Cumulated Index to
Nursing and Allied Health Literature, Cochrane,
and Scopus databases. A hand search of the refer-
ence sections of relevant articles and other sources
was conducted. Search terms were as follows:
(“neoplasm” OR “cancer” OR “carcinoma” OR
“oncology”) AND (mindful* OR “MBSR” OR
“MBCT”).
Thefirst and third authorsfirst screened title and

abstracts for studies that met Criteria a–c (i.e., all
criteria except formediation analyses); the full text
of the remaining articles was reviewed for studies
meeting Criteria a–c. Studies that didmeet Criteria
a–c then had their Results sections examined to

determine if Criterion d was met (i.e., mediation
analyses were performed) by searching for words
such as “mediation” and “mechanism.”We chose
this method in order to calculate the percentage of
all RCTs conducted on adult cancer samples uti-
lizing MBSR or MBCT had conducted mediation
analyses. Disagreements were resolved by discus-
sion between the first and third author. Figure 1
provides a flowchart of the search process in the
formof a PreferredReporting Items for Systematic
Reviews and Meta-Analyses diagram.
The search period ranged from January 2000 to

May 2022. Studies published before January 2000
were not included, as thefirst mindfulness study in
an oncology setting was published in 2000 (Shaw
et al., 2018). All searches were restricted to results
in English.
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Figure 1
PRISMA Flow Diagram

Records identified through 
database searching

(n = 4,452)

Additional records identified 
through other sources

(n = 0)

Records excluded
(n = 1,844)

Full-text articles examined 
for eligibility 

(n = 324)

Articles excluded 
for not meeting 
criteria a-c (n = 

168)

Studies included in review
(n = 13)

Records after duplicates removed
(n = 2,608)

Records screened 
(n = 2,608)

Records excluded
(n = 2,284)

Articles meeting criteria a-c 
(n = 156)

Articles excluded for not 
meeting criteria d (n = 

143)

Note. PRISMA = Preferred Reporting Items for Systematic Reviews and Meta-Analyses.
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Data Extracted

The data extracted from eligible studies
included study design (RCT vs. nonrandomized
controlled trial [NCT]), number of participants in
each condition, sample description (types and
stages of cancer and demographic variables,
such as age, gender, and race/ethnicity); interven-
tion description; assessed mediators and out-
comes; time points; and main results of the
mediation analyses (see Table 1).When possible,
the percent mediated (PM) was calculated for
significant mediation effects reported in all
included studies by dividing the indirect effect
by the total effect of themediationmodel. Studies
that did not report necessary data to calculate the
PM were coded as not available (NA). Either the
PM value or the code NA is presented in paren-
theses after each significant finding listed in the
“Results” column of Table 1. Any missing infor-
mation (e.g., race/ethnicity of participants) in
Table 1 signifies that it was not reported by the
author(s). Results were narratively synthesized.

Quality Ratings

Each study was rated for quality based off the
rating scale employed by Gu et al. (2015). Overall
methodological quality (e.g., randomizationmeth-
ods, participant flow information) and quality of
mediational analysis (e.g., whether the mediator
was measured before the outcome) were consid-
ered for an overall rating. A value of 0 or 1 was
given for each of the 14questions, andvalueswere
summed for an overall quality score. Scores of 0
were given if the study did not report adequate
information for a particular question. Citations
referring to larger clinical trials were also exam-
ined for relevant information. Studies with scores
of 0–5 were classified as low quality, 6–10 as
medium quality, and 11–14 as high quality.

Systematic Review Rationale

We did not perform a meta-analysis as the
range of mediators and outcomes were unexpect-
edly diverse (see Results section). Most models
(i.e., specific combinations of a particular inter-
vention, mediator, and outcome) were only tested
in one study, which precluded the use meta-
analyses to summarize the work performed in
this field. Therefore, we only performed a sys-
tematic review.

Results

The search resulted in 4,452 articles, 1,844 of
whichwere duplicates. Out of the remaining 2,608
articles, 156 met criteria a–c; only 13 articles
(8.3%) met all criterion (i.e., contained mediation
analyses) and were eligible for inclusion based on
the search strategy. No additional studies were
identified via hand search.
All studies were published between 2010 and

2021. Two pairs of studies used the same data set;
Bränström et al. (2010, 2013) utilized the same
sample of 71 individuals with varied cancer diag-
noses collected as part of an RCT of MBSR, and
Labelle, Lawlor-Savage, et al. (2015) and Labelle,
Campbell, et al. (2015) utilized the same sample
of 211 individuals with varying types of cancer
as part of an NCT of MBSR. Thus, across the 13
studies, there were 11 unique sets of data.

Participants

Studies included participants diagnosed with
any type of cancer (five studies), women with
breast cancer (five studies), men with advanced
prostate cancer (one study), breast or colorectal
cancer (one study), and lung cancer (one study),
with a mix of participants who were in and out of
active treatment across studies. Across the 11
unique data sets, the mean age was 56.8 years,
and the mean percentage of women was 79.5%.
Four studies did not include information regard-
ing the racial/ethnic background of participants;
across the nine that did, many only provided the
percentage of participants that were White/Cau-
casian (M = 75.9%).

Study Designs

Ten studies utilized anRCTdesign,while three
studies utilized an NCT design. Only two studies
utilized MBCT as the intervention, one of which
was delivered through telephone. Four studies
reported adhering toMBSRprotocol,while seven
studies adapted MBSR, using standardized inter-
ventions that follow the structure of MBSR but
were either adapted for cancer patients (mindful-
ness-based cancer recovery; L. Carlson & Speca,
2011) or were shorter in frequency (e.g., mindful
awareness practices; Bower et al., 2015). The
delivery of MBIs varied greatly. Session dura-
tions were either 2.5 hr long (one study), 2 hr long
(five studies), 1.5 hr long (one study), 1.25 hr long
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(one study), or not noted (five studies). Only four
of the 11 MBSR studies implemented the day-
long meditation retreat, though most studies im-
plemented home practice of some type.
Most studies utilized either a wait-list control

group (seven studies), care as usual (CAU; three
studies), orminimally enhancedCAU (one study)
as the comparison group. Only two studies used
an active control group which included a compo-
nent of social support.One studyutilized a fatigue
education and support group with educational
sessions on how tomanage cancer-related fatigue
and other symptoms (Johns et al., 2016). Another
study utilized supportive expressive group ther-
apy (SET), which facilitated mutual support and
family support, encouraged openness and expres-
siveness, and improved coping skills and doctor–
patient relationships (Schellekens, Tamagawa,
et al., 2017).
Details of quality scoring for each study are

presented in the Supplemental Materials. Most
studieswere ofmediumquality (n= 10),with two
of low quality and one of high quality.

Time Points

Most studies included at least three measure-
ment time points, as is appropriate for mediation
analyses (n = 9). However, four studies utilized
only two time points (pre- and postintervention),
which does not allow for measuring the inde-
pendent variable, the mediator, and the depen-
dent variable at separate time points in order to
establish a stronger case for causality. The lon-
gest follow-up was 9 months postintervention
(Chambers et al., 2017).

Assessed Outcomes

Assessed outcomes were diverse and included
stress (five studies: four studiesmeasured via self-
report, one study measured via salivary cortisol
levels), depression (five studies), avoidance (two
studies),mooddisturbance (two studies), psycho-
logical distress (two studies), anxiety (two stud-
ies), quality of life (two studies); prostate-specific
antigen anxiety, state and trait anxiety, perceived
posttraumatic growth, spiritual well-being, cog-
nitive functioning, pain intensity, mental health
and physical health, positive states of mind,
cancer-specific distress, mindfulness, and fatigue
in one study each.

Assessed Mediators

Assessed mediators were diverse and included
mindfulness (11 studies), rumination (four studies),
self-compassion (three studies), perceived stress
(three studies), avoidance (two studies), fear
of recurrence (two studies) and worry, pain
catastrophizing, state and trait anxiety, depres-
sion, mental and physical health, and social
support in one study each.

Mindfulness as a Mediator

Mindfulness was the most studied mediator
(11 studies) and was measured by either the
FFMQ (seven studies), the MAAS (two studies),
the FFMQ and the MAAS (one study), or the
FFMQ and the Cognitive and Affective Mindful-
ness Scale–Revised (Feldman et al., 2007; one
study). Six out of 11 studies found that mindful-
ness was a significant mediator on at least one
outcome (PM = .13–.88), while five out of 11 did
not. Of the six studies that foundmindfulnesswas a
significantmediator, all sixwereofmediumquality.
Of the five studies that did not find mindfulness
was a significant mediator across any outcome,
one was low quality, three were medium, and one
was high. Across all studies, mindfulness was a
significant mediator on perceived stress in two
studies (PM = .38 and .88) and specific mindful-
ness facets (PM = .13–.29), depression (PM =
.60), avoidance (PM = .58), positive states of
mind (PM = .78), pain intensity (PM = .24),
cognitive functioning (NA), spiritual well-being
(PM = .16–.39), and perceived posttraumatic
growth (PM = .29–.69) in one study each, with
all studies being of medium quality. Mindfulness
was not a significant mediator of depression (three
studies: two medium quality and one low quality),
quality of life (two medium-quality studies), psy-
chological distress (two studies: onemedium qual-
ity, one high quality), anxiety (twomedium-quality
studies), stress (twomedium studies), mood distur-
bance (twomedium studies), cognitive functioning
(one medium-quality study), cancer-specific dis-
tress (onemedium study), prostate-specific antigen
anxiety (onemedium study), fatigue (onemedium-
quality study), and experiential avoidance (one
medium-quality study).
Across two studies and two outcomes, the

effects of mindfulness disappeared once another
mediator was accounted for (Boyle et al., 2017;
Johannsen et al., 2018). One study found that
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present-focused nonjudgmental awareness medi-
ated the relationship between treatment condition
and latermindfulness skills development (describe
and nonreact), suggesting that facets of mindful-
ness may actually be antecedents of later mindful-
ness skills (Labelle, Lawlor-Savage, et al., 2015).
Two studies reported finding that the treatment

condition was not related to increase in mindful-
ness skills. In one study, group (MBCT delivered
through telephone compared to usual care) was
not related to changes in any of the FFMQ facets
of mindfulness (Chambers et al., 2017). The
authors noted that the delivery of theMBI through
the telephone, as well as the fact that the sample
was much older (Mage = 70.7) and perhaps less
amenable to change, could have explained this
lack of findings. Another study found no relation-
ship between changes in mindfulness and group
when comparing MBSR and SET (Schellekens,
Tamagawa, et al., 2017).
Three studies found that while treatment condi-

tion was related to changes in mindfulness, mind-
fulness did not mediate the relationship between
group and any outcome. In one study,mindfulness
did notmediate the relationshipbetweengroup and
psychological distress, though the authors noted
that their statistical power was limited (n= 63; this
study had the smallest sample size of the selected
articles;Schellekens,vandenHurk, et al., 2017). In
Labelle et al. (2010), mindfulness did not mediate
the relationship between group and depression. In
Chambers and colleagues, MBCT only produced
changes in the observe facet compared to the usual
care condition, and this increase did not mediate
the relationship betweenMBCT and psycholog-
ical distress, cancer-specific distress, or prostate-
specific antigen anxiety (Chambers et al., 2017).
Results ofmindfulness as amediator on specific

outcomes were mixed. For example, two studies
found that mindfulness was a significant mediator
on perceived stress (PM= .38 and .88; Boyle et al.,
2017; Bränström et al., 2010), while two studies
found thatmindfulnesswas not a significantmedi-
ator on perceived stress (Labelle, Lawlor-Savage,
et al., 2015; Schellekens, Tamagawa, et al., 2017).
Similarly, mindfulness was a significant mediator
on avoidance in one study (PM= .58; Bränströmet
al., 2010) and was not in another (Labelle,
Campbell, et al., 2015), each using a different
measure of avoidance. Mindfulness skills did
not tend to mediate measures of psychological
distress. Only one study found that mindfulness
mediated MBI’s effect on depression (PM = .60),

while other studies found thatmindfulnesswas not
a significant mediator of intervention effects on
depression (three studies), general psychological
distress (two studies), anxiety (two studies), and
mood disturbance (two studies).

Rumination as a Mediator

Rumination was the second most studied
mediator (four studies). Rumination was found
to be a significant mediator on the following
outcomes: depression (one low-quality study
and one medium-quality study; PM = .48 and
.38), experiential avoidance (one medium-quality
study; PM = .12), and later mindfulness skills
(observe and nonreact; one medium-quality study;
PM= .15). Rumination was not a significant medi-
ator on stress (two medium-quality studies), mood
disturbance (one medium-quality study), and
psychological distress (one high-quality study).

Self-Compassion as a Mediator

Self-compassion (including self-kindness)was
tested as mediator of MBIs conducted in a cancer
context in three studies. Self-compassion was
found to be a significant mediator on depression
(one medium-quality study; PM = .88) and per-
ceived stress (one medium-quality study; PM =
.55), but was not a significant mediator for psy-
chological distress (one high-quality study) or
pain intensity (one medium-quality study).

Perceived Stress as a Mediator

Though perceived stress was commonly tested
as an outcome across the included studies, three
studies tested perceived stress as a mediator. Per-
ceived stress was not a significant mediator on
change in cortisol (one medium-quality study),
state and trait anxiety (one low-quality study),
depression (one medium-quality study and one
low-quality study), quality of life (one medium-
quality study), andmental andphysical health (one
low-quality study). Perceived stress was a signifi-
cant mediator on anxiety (one medium-quality
study; PM= .40) and fatigue (one medium-quality
study; PM = .24).

Additional Mediators

Several othermediatorswere tested in only one
or two studies. Fear of recurrence was tested in
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two studies; it mediated the relationship between
MBSR and both anxiety and fatigue (Lengacher
et al., 2021) and the relationship between MBSR
and anxiety and perceived stress (Lengacher et
al., 2014). Pain catastrophizingwas only included
as a mediator in one study; it mediated the
relationship between MBCT and pain intensity,
and when entered into a multiple mediator model
alongwithmindfulness, it remained a significant
mediator, while mindfulness did not (Johannsen
et al., 2018). Social support mediated the rela-
tionship between MBSR and mood and stress
(Schellekens, Tamagawa, et al., 2017), physical
healthmediated the relationship betweenMBSR
and perceived stress (Lengacher et al., 2014),
and worry mediated the relationship between
MBSR and mindfulness and stress (Labelle,
Campbell, et al., 2015). Mediators with no sup-
port included: avoidance, state and trait anxiety,
depression, and mental health (Bränström et al.,
2013; Lengacher et al., 2014).

Discussion

Though many studies have examined the
impact of MBSR and MBCT in a cancer context,
this systematic review demonstrated that star-
tlingly fewhave examinedmechanismsof change.
Across the 13 studies included in this review,
much variation existed across study characteris-
tics, such as types ofmediators, types of outcomes,
types of cancer, and intervention details such as
number of sessions and lengthof timeuntil follow-
up. Fourteen differentmediatorswere tested, 10 of
which were tested in only one or two studies,
making it difficult to establish strong support for
specific models of change. Across studies that did
examine the same mediator, results were mixed.
Mindfulness interventions are theoretically

purported to be effective because they teach
participants mindfulness skills, which should
then facilitate improvements across a range of
mental health and cognitive outcomes (Kabat-
Zinn, 1982). Though mindfulness has the stron-
gest theoretical roots as a mediator and was the
most commonmediator in this systematic review,
results regarding its role as amediatorweremixed
and inconclusive. For example, there were mixed
results regarding the mediating role of mindful-
ness on perceived stress and experiential avoid-
ance. One pattern that emerged was that
mindfulness tended not to mediate the relation-
ship betweenMBI andmeasures of psychological

distress, such as depression and anxiety, which
suggests that mindfulness’s role as a mediator
may depend on the outcome of interest. These
findings conflict with Gu et al.’s (2015) system-
atic review, which found more consistent support
for mindfulness as a mediator of MBSR and
MBCT on psychological outcomes for the gen-
eral population. This suggests that the way MBIs
operate for cancer patients and survivors may be
different from that in the general population,
likely due to their unique needs and concerns.
Variables other than mindfulness may be

accounting for change in these interventions for
cancer patients. In twomultiple mediator models,
mindfulness was not a significant mediator once
other variables (social support, pain catastrophiz-
ing) were added into the model. Schellekens and
colleagues arguably had the strongest comparison
group in this systematic review and found that
mindfulness did not increasemore inMBSRwhen
compared to SET (Schellekens, Tamagawa, et al.,
2017). Even more surprising, the researchers
found that social support increased more in
MBSR when compared to SET, suggesting that
the mechanisms of MBIs may indeed be more
complex than a simple increase in mindfulness
skills.
Though fewer studies examined rumination as a

mediator, two studies found that rumination was a
significant mediator between MBSR and depres-
sion. The relationship between rumination and
depression has been well-established (Whisman
et al., 2020), and there has been support for
rumination as a mediator between mindfulness
interventions and depressive symptoms in the
general population (Jury & Jose, 2019). Interest-
ingly, Labelle and colleagues found that not only
earlier changes in rumination mediated the effects
of MBSR on experiential avoidance but also
earlier changes in mindfulness did not mediate
this relationship (Labelle, Campbell, et al., 2015).
This indicates that rumination may be particularly
important for cancer patients, who may ruminate
about their disease and fears of recurrence (Nolen-
Hoeksema, 2000).

Methodological Issues

Across all 13 studies, only one study was
scored as high quality. Several methodological
issues across the included studies warrant cau-
tious interpretations of results. Improvements
across these areas will allow researchers to better
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understand the mechanisms of MBIs and draw
firmer clinical implications.

Lack of Diverse Samples

The mediational studies included in this review
used eithermostlyWhite samples or did not report
the racial breakdown of their samples, which
greatly impacts the external validity of these inter-
ventional studies. Recent research indicates that
MBIs operate differently for people of color; one
meta-analysis found that these interventions tend
to demonstrate weaker effects for people of color
compared toWhites (Sun et al., 2022). Examining
mechanisms of change in more diverse samples
may allow researchers to determine why these
interventions operate differently and increase
intervention effects for people of color.

Lack of Replication Studies and Strong
Theoretical Frameworks

Asevidencedby the current review, avariety of
mediators and outcomes have been assessed
across studies. Researchers will be able to draw
stronger conclusions by focusing on a few key
mediators of MBIs with a strong theoretical basis
(e.g., mindfulness, rumination, and self-compas-
sion) and attempting to replicate these results
across different samples. While many studies
have attempted to replicate the results of mind-
fulness as a mediator, there is less replication for
other mediators, and many mediators have only
been tested once in a cancer context. Several
studies also did not include a strong theoretical
framework for the mediators assessed. For exam-
ple, in one study, many variables served as both
mediators and outcome variables across models
(Labelle et al., 2010), and in other studies, vari-
ables such as depression were either treated as a
mediator (Lengacher et al., 2016) or an outcome
(Labelle et al., 2010). Though this data-driven
approach could provide researchers with a wide
array of results, a strong theoretical basis for
mediation models is preferred (Kazdin, 2007).

Inconsistent Definitions and Measurement of
Mindfulness

Mindfulness has been measured by either the
FFMQ, the MAAS, or a combination of these
instruments, and some facets of mindfulness
have been found to be mediators while others

have not. Debate exists over whether these mea-
sures and all the identified facets adequately cap-
ture mindfulness. For example, some researchers
believe that the nonjudge facet of mindfulness is a
truer measure of mindfulness (Bishop et al., 2004;
Coffey et al., 2010), while others speculate that
certain facets of the FFMQ may actually be ante-
cedents of later mindfulness skills (Brown et al.,
2007). For example, a nonjudgmental state of mind
may allow for the development of abilities to
observe, describe, and not react. Labelle and col-
leagues found that, among MBSR participants,
nonjudgment improved early, while describe,
actingwith awareness, and nonreact improved later
(Labelle, Campbell, et al., 2015). Similarly, another
study found that observe and nonjudge skills
increased earlier than describe skills (Baer et al.,
2012). Most of the studies included in this review
only included three time points, making it difficult
to discern how these mediating mindfulness skills
develop over time, and whether they influence one
another.

Lack of Strong Comparison Groups

One major methodological issue within this
research area is that most studies lacked a
strong, active comparison group. Only two
out of 13 studies (16.6%) included a control
group consisting of anything besides care as
usual, which is consistent with Shaw et al.’s
(2018) systematic review, in which only four of
30 studies (13.3%) included an active therapeu-
tic control group.
Because most of the studies in this literature

lack strong comparison groups, it is possible that
mechanisms other than mindfulness may be gen-
erating observed change. Should these alternative
active mechanisms be identified, MBIs may not
actually be necessary to produce change in cancer
patients or survivors. For example, some specu-
late that a greater sense of social support and
connection to others could be driving changes
producedbyMBIs. Indeed,Schellekens,Tamagwa,
et al. (2017) found that social support increased
moreafterMBSRthanafterSET.Social supporthas
been associated with a lessened impact of negative
thoughts and higher levels of quality of life, well-
being, and perceived posttraumatic growth in can-
cer survivors (Lewis et al., 2001;McDonoughet al.,
2014). MBIs involve a group component in which
developing an attitude of loving kindness toward
others is emphasized, which may inadvertently
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increase the level of connection and social sup-
port that group participants feel toward each
other. Unfortunately, very fewMBI studies con-
tain an active control group with a strong social
support component.

Suggestions for Future Research

1. Test for mediation. Studies should attempt
to examine whether changes in mindful-
ness, along with other plausible mechan-
isms, are occurring and mediating the
relationship between group and outcome
in order to provide a better understanding
of the mechanisms of change.

2. Use racially diverse samples. Future studies
should use more racially diverse samples to
increase the external validity of mediational
studies and to improve these interventions
for a broader range of people.

3. Report nonsignificant mediators. Consis-
tent reporting of null findings will help in
synthesizing results.

4. Stronger control groups. Because it is
impossible to completely blind participants
to condition in this field of research, as
participants inMBI conditions will be aware
that they are receiving a mindfulness inter-
vention, researchers should aim to randomly
assign participants to an active therapeutic
control group or multiple therapeutic active
control groups. These control groups should
be designed to rule out nonspecific features
of MBIs. Examples of potential active
control groups include SET, CBT, and
the Health Enhancement Program, which
was structurally designed to match MBSR
(Eisendrath et al., 2014). Utilizing a strong,
active control group could also allow parti-
cipants and intervention facilitators to be
blind to the focus of the research.

5. Replication and theoretical background.
Researchers should aim to focus on repli-
cating studies of mediators with strong
theoretical rationales and refrain from using
only data-driven approaches.

6. More frequent assessments of mediators
with longer follow-ups. More frequent as-
sessments of mediators will help research-
ers understand how change occurs over
time. As research suggests that different
mindfulness skills may develop at different
time points and that certain mindfulness

skills may lead to the development of other
mindfulness skills and emotion regulation
abilities (Labelle, Campbell, et al., 2015),
frequent assessments will allow for a more
nuanced understanding of how these me-
chanisms unfold over time.

7. Consistent measurement of mindfulness.
Researchers should strive for consistent
measurement of mindfulness. Because the
FFMQ is multidimensional and different
facets may have different effects (Labelle,
Campbell, et al., 2015), it may be useful
for researchers to utilize this tool over
the MAAS.

8. Explore outcomes relevant to cancer pa-
tients and survivors. Outcomes that were
not frequently identified in this review that
are particularly relevant to cancer patients
and survivors include sleep disturbance,
pain, fatigue, and fear of recurrence.

Review Limitations

This review is limited in thatwe included only
studies utilizing MBSR and MBCT and adapta-
tions of either intervention. We chose this
approach to better synthesize findings, as a
wide range of interventions exists. Thus, these
results may not apply to other mindfulness
interventions. This review is also limited in
that a wide array of meditation models tested
across studies precluded the use of meta-
analysis to compare results. Finally, though
we included all null findings reported by re-
searchers in this review, it is unclear whether
additional null findings were found and not
reported. Nevertheless, this review provides
important implications for future research di-
rections to better understand why MBIs are
effective for cancer patients and survivors.

Conclusion

Though mindfulness interventions are becom-
ing increasingly popular for cancer patients, the
mechanisms of these interventions in this popu-
lation remain unclear. Cancer patients face a
unique set of challenges and identifying media-
tors ofMBIs can allow clinicians to hone in on the
mechanisms of change and aim to provide the
greatest benefits possible. Future mediational
studies can strive to increase theirmethodological
rigor by including stronger active control groups,
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replicating results, utilizing stronger theoretical
backgrounds, more diverse samples, and more
time points to gain a better understanding of how
and why MBIs are effective for cancer patients.
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