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Abstract

This meta-analysis was a systematic review of evidence on the effects of mindfulness-based stress reduction (MBSR) and
mindfulness-based cognitive therapy (MBCT) on quality of life (QOL), pain, fatigue, anxiety, and depression in cancer
patients. Until July 2020, PubMed, Cochrane Library, and Embase were searched for randomized controlled trials (RCTs).
The study included 18 RCTs. The MBSR/MBCT intervention resulted in a significant effect on QOL (SMD 0.80, CI 0.28,
1.32, P =94%). In subgroup analysis, MBSR/MBCT interventions had a significant effect in the early cancer stage on anxi-
ety (SMD — 3.48, CI — 4.07, — 2.88), and QOL (SMD 4.30, CI 3.62, 4.99); in alleviating decreasing pain (SMD — 0.42, CI
— 0.70, — 0.14) within 4 weeks after the end of intervention, and alleviating fatigue in younger participants (SMD — 0.64,
CI - 1.09, — 0.19). MBSR/MBCT has short-term effects on cancer patients, especially in younger patients and early cancer

stages.
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Introduction

Cancer was the second worldwide leading cause of death
and is responsible for an estimated 9.6 million deaths in
2018 (World Health Organization, 2018). Cancer is mainly
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treated by surgery, chemotherapy, radiotherapy, and targeted
therapy. During disease progression and treatment period,
these patients can experience great physical and psychologi-
cal trauma, which often include pain, anxiety, depression,
fatigue, and reduced quality of life (QOL). These physical
and psychological effects may be temporary or last for long
periods and affect the willingness of patients to continue
therapy and the efficacy of the treatment owing to treatment
interruption, treatment discontinuation, reduced thera-
peutic efficacy, increased comorbidities, and reduced sur-
vival rate (Bower, 2014; Tsaras et al., 2018). Michaelides
et al. reported that anxiety, fear, and stress are shown to be
mediators in the causal pathway between pain and disability
(Michaelides and Zis 2019). While treating cancer patients,
it is necessary to take care of patients' physical health and
psychological frustration, so as to improve the patients’
quality of life and optimize the patients' treatment effect.
Mindfulness-based therapy (MBT) or mindfulness-based
intervention (MBI) is a form of non-invasive cognitive and
psychological treatment that improves mindfulness. Lindsay
et al. said that mindfulness is a way of paying attention to
present-moment experience with a mental stance of recep-
tivity and acceptance (Lindsay & Creswell, 2017). MBT
can help patients to achieve psychological peace, effectively
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reduce anxiety, depression, and other negative emotions
and pain, and improve QOL (Schellekens et al., 2017). The
most commonly described MBTs include mindfulness-based
stress reduction (MBSR) and mindfulness-based cognitive
therapy (MBCT) (Lindsay & Creswell, 2017). Currently,
literature on the effects of mindfulness in cancer patients
mainly involves breast cancer patients (Haller et al., 2017;
Zhang et al., 2015, 2017), and outcome indicators are limited
to anxiety, depression, and QOL (Zhang et al., 2015, 2017).
From 2009 to 2016, a search for papers yielded few related
studies for inclusion in the literature review. In addition,
the results reported for MBT are inconsistent. Conversely,
Johannsen et al. showed that mindfulness can effectively
alleviate anxiety and depression and improve the QOL of
cancer patients, and Bower et al. showed that mindfulness
can effectively alleviate pain, fatigue, and depression in can-
cer patients. Other studies, however, found that mindfulness
does not exhibit any significant effects on the alleviation
of pain (Lengacher et al., 2009), fatigue, anxiety, depres-
sion (Reich et al., 2017), and QOL (Lengacher et al., 2009;
Reich et al., 2017). Therefore, in this study, we expanded
the examination of the physical and psychological effects
of MBT on patients diagnosed with all types of cancer to
include its effects on five major aspects (QOL, pain, fatigue,
anxiety, and depression). Thus, we updated the literature to
include reports up to 2020.

Methods

This systematic review was conducted using the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
guidelines (PRISMA) (Moher et al., 2010) and the Cochrane
Collaboration recommendations (Cochrane, 2019).

Search Strategy

The search strategy was based on the PICO using pre-speci-
fied search terms (Kang, 2016) to identify randomized con-
trolled trials (RCTs). The inclusion criteria for PICO are
as follows: (1) Types of participants: Adults 20 year old or
older with a clinical diagnosis of cancer. (2) Types of inter-
ventions: Studies should have examined MBSR or MBCT as
a main intervention. Non-face-to-face interventions such as
online interventions were also excluded. Adapted MBSR or
MBCT programs were allowed except mindfulness aware-
ness practices (MAPS) (Bower, 2014), mindfulness-based
cancer recovery (MBCR) (Blaes et al., 2016), and MBSR-
added conscious yoga (Rahmani & Talepasand, 2015). (3)
Types of comparisons: The control groups included at least
one non-MBT such as usual care (no other treatment or wait-
list-defined treatment as usual). (4) Types of outcomes: The
primary outcome was the improvement of QOL which was

patient self-reported, health related, or cancer related at
postintervention. The secondary outcomes included pain,
fatigue, anxiety, and depression symptom improvement.

A search of PubMed, Cochrane Library, and Embase for
publications from the first available date to July 2020 with no
language restrictions was conducted using the search terms:
(“mindfulness-based cognitive therapy” or “mindfulness-
based stress reduction” or “MBSR” or “mindfulness-based
cognitive therapy” or “MBCT” or “mindfulness cognitive
therapy”) and (“pain” or “quality of life” or “depression” or
“anxiety” or “fatigue”) and “cancer”. In addition, we also
found related systematic reviews and meta-analyses from
these databases. Then, we checked their reference lists, as
well as those of RCTs included in the review.

Data Extraction

Two authors (HHC and YLC) used the inclusion criteria to
independently select the studies. From included studies, we
extracted basic characteristics including first author’s name,
year of publication, countries of study conducted, popula-
tion, number of participants, age, gender distribution, dura-
tion of treatment, type of intervention, outcome variables,
and the methodological quality. Quantitative data were
extracted to calculate effect sizes. If multiple measurement
tools were used in studies, we selected one measurement
method that was deemed the most suitable for each of the
outcome domains. Time point for outcome assessment was
designed as postintervention. If multiple time point postin-
tervention data were reported, we evaluated the data of the
immediate time points up to 16 weeks after intervention
initiation. If the results of the same studies were reported
in more than one publication, we extracted result from the
newest reporting study. Any disagreements were resolved
by discussion or by seeking an independent opinion from a
third author (LYL).

Statistical Analysis

Review Manager (RevMan) (The Nordic Cochrane Centre,
2012) was used for the meta-analysis. The results with p val-
ues (two-tailed) < 0.05 were considered statistically signifi-
cant, except for the heterogeneity and publication bias tests.
Inter-study heterogeneity was measured using Cochran’s Q
statistical test. Substantial statistical heterogeneity between
studies was defined as a statistically significant y* value
(p <0.10). P values of 0-24.9%, 25-49.9%, 50-74%, and
75-100% denoted no, low, moderate, and high heterogeneity
(Higgins et al., 2003), respectively. A random effects model
was used to pool the results. As all variables in the included
studies had continuous data with different scales, we used
standard mean difference (SMD) with 95% confidence inter-
val (CI) to analyze the effect size of the studies. For QOL,

@ Springer



434

Journal of Clinical Psychology in Medical Settings (2022) 29:432-445

positive SMDs indicated greater improvements due to mind-
fulness interventions. For pain, fatigue, anxiety, and depres-
sion, negative SMDs indicated greater reductions. Subgroup
analyses were carried out due to the study characteristics to
investigate the sources of heterogeneity, which included dif-
ferent MBT types (MBCT or MBSR), intervention programs
(original or adapted), mean age of participants (> 50 year
old or <50 year old), cancer stage, and assessment short-
term effects after intervention (immediate, within 4 weeks
after the end of intervention, and at 8 weeks after the end of
intervention). The presence of publication bias was inves-
tigated by visual inspection of the funnel plots (Suurmond
etal., 2017).

Risk of Bias Within Studies and Grades
of Recommendation, Assessment, Development,
and Evaluation

Two authors (LHL and GLT) evaluated the methodologi-
cal quality of the included studies for major bias using the
criteria developed by Revised Cochrane risk of bias 2.0
(RoB 2.0) (Cochrane, 2019) tool for randomized trials. This
is a five-domain process and the risk of bias was rated as
low, some concern, or high. Any judgments were rechecked
by the review team (LHL and GLT) and discussed until
a consensus was achieved. Grades of Recommendation,
Assessment, Development, and Evaluation (GRADE) were
assessed using the GRADE working group recommenda-
tions (Cochrane, 2019). GRADE uses a high baseline rat-
ing for RCTs. This rating can be downgraded based on five
assessment criteria. The ratings were assessed and discussed
by all authors.

Results
Study Selection

We identified 869 studies from electronic searches, of which
481 non-RCTs and 168 duplicates were excluded. After the
first round of screening, 194 articles were deemed irrele-
vant; therefore, we retrieved 26 full-text articles for in-depth
consideration. Eight of these articles were excluded for the
following reasons: incomplete data (n=1) and overlapping
participants (n=7). Finally, 18 independent RCTs were
included in our systematic review. The study selection pro-
cess is shown in Fig. 1.

Characteristics of Included Studies
The characteristics of the included studies are presented in

Table 1. All studies were RCTs comparing MBSR or MBCT
with “a usual care or waiting list or no treatment” control
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condition. The interventions included 14 studies of the MBSR
program and 4 of the MBCT program. Nine studies consisted
of women with breast cancer (Henderson et al., 2012; Hoff-
man et al., 2012; Johannsen et al., 2016; Kenne Sarenmalm
et al., 2017; Lengacher et al., 2014; Reich et al., 2014, 2017,
Waurtzen et al., 2013; Zhang et al., 2017), and the other studies
included patients with lung cancer (n=1) (Schellekens et al.,
2017), thyroid cancer (n=1) (Liu et al., 2019), and mixed-
type cancer (n="7) (Branstrom et al., 2010; Foley et al., 2010;
Johns et al., 2015; Kingston et al., 2015; Lerman et al., 2012;
Speca et al., 2000; van der Lee & Garssen, 2012). All interven-
tions of MBT (MBCT or MBSR) included 5 adapted programs
(< 8 week) (Johns et al., 2015; Lengacher et al., 2014, 2016;
Reich et al., 2014; Speca et al., 2000), 4 adapted programs
(8 weeks) (Branstrom et al., 2010; Henderson et al., 2012;
Kingston et al., 2015; Zhang et al., 2017), and 9 original pro-
grams (8 weeks) (Foley et al., 2010; Hoffman et al., 2012;
Johannsen et al., 2016; Kenne Sarenmalm et al., 2017; Lerman
etal., 2012; Liu et al., 2019; Schellekens et al., 2017; van der
Lee & Garssen, 2012; Wurtzen et al., 2013). The mean age of
participants in these studies was classified as above 50 year
old for 12 studies (Branstrom et al., 2010; Foley et al., 2010;
Johannsen et al., 2016; Johns et al., 2015; Kenne Sarenmalm
et al., 2017; Lengacher et al., 2009; Lerman et al., 2012; Reich
et al., 2014, 2017; Schellekens et al., 2017; van der Lee &
Garssen, 2012; Wurtzen et al., 2013) and below or equal to
50 year old for 6 studies (Henderson et al., 2012; Hoffman
etal., 2012; Kingston et al., 2015; Liu et al., 2019; Speca et al.,
2000; Zhang et al., 2017). The time to post-treatment was
immediately after the end of intervention (n=14; Johannsen
etal., 2016; Johns et al., 2015; Kenne Sarenmalm et al., 2017;
Kingston et al., 2015; Lengacher et al., 2009; Lerman et al.,
2012; Liu et al., 2019; Reich et al., 2014, 2017; Schellekens
et al., 2017; Speca et al., 2000; van der Lee & Garssen, 2012;
Wurtzen et al., 2013; Zhang et al., 2017), within 4-week
postintervention (rn=3; Branstrom et al., 2010; Foley et al.,
2010; Hoffman et al., 2012), and at 8-week post intervention
(n=1; Henderson et al., 2012). Cancer stages were classified
into three groups. These included “early stage” defined accord-
ing to the study of Henderson et al., “metastasis stage” defined
as including participants of cancer stage IV (n=35; Foley et al.,
2010; Johns et al., 2015; Lerman et al., 2012; Schellekens
et al., 2017; Speca et al., 2000), and the others were classi-
fied as “non-metastasis stage” (n=7; Hoffman et al., 2012;
Johannsen et al., 2016; Lengacher et al., 2009; Reich et al.,
2014, 2017; Wurtzen et al., 2013; Zhang et al., 2017).

Risk of Bias Within Studies and Grades
of Recommendation, Assessment, Development,
and Evaluation

In four studies, the overall risk of bias was low, whereas
in other studies, it was high. As shown in Figures S1-S2,
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261 Records identified 415 Records 193 Records
through PubMed) identified through identified through
Embase Cochrane
Screening

\4

481 non-RCT excluded, 388 records remained

v

v

220potentially relevant
articles excluding duplicates

168 duplicates excluded

A 4

v

26 full-text articles assessed
for eligibility

194 records excluded base on review of
titles and abstracts:
Non-suitable study design: 85
Irrelevant subjects: 17
Non-suitable participants: 17
Non-suitable interventions: 46
Non-suitable outcomes: 29

v

A

8 records excluded:
In-completed data: 1
Overlapping participants: 7°

18 studies included in meta-analysis (N=1975)

*Footnotes: Seven studies were not included in meta - analysis due to overlap with

participants (Table 1).

Fig. 1 Flow chart summarizing study identification and selection

most included RCTs were categorized as being at low
risk of bias regarding the domains of follow-up compared
with others. The risk of bias was high or unclear for per-
formance, measurement, and reporting in a majority of
studies. Risk of allocation sequence concealed was high
in the study of Kingston et al. Risk of performance bias
was high for 4 studies (no blinding of participants and
personnel), 2 studies (no blinding of outcome assessment),

and 8 studies (selective reporting). As shown in Table S1,
the GRADE of evidence downgraded from high to low
when unexplained heterogeneity and no implementation
or information of blinding or allocation concealment were
observed. A downgrading from high to moderate occurred
when a study had high heterogeneity to accurately assess
publication bias using funnel plots.
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Publication Bias

Figure S3 shows the funnel plots of the studies reporting
depression. The funnel plot was asymmetrical and did not
show a small study with a negative size effect on the depres-
sion results.

Meta-analysis

In this systematic review, 18 RCTs that included 2033
patients were used to compare the effects of MBCT/MBSR
to waiting list, or usual care. The data measured at postint-
ervention were used to depict all outcomes. A meta-analysis
was carried out based on the primary outcome, QOL, and
secondary outcomes, which were pain, fatigue, anxiety, and
depression.

Primary Outcome Measure
Quality of Life (QOL)

From the 10 papers, 1192 subjects were included in the
meta-analysis (Fig. 2). The results showed that MBCT/
MBSR intervention can significantly improve the QOL, with
an SMD of 0.80 (95% CI 0.28-1.32, p <0.001; I>=94%).

Secondary Outcome Measure
Pain

From the four papers, 587 subjects were included in the
meta-analysis (Figure S4a). The results showed that MBT
intervention can significantly alleviate pain, with SMD of
—0.27 (95% CI — 0.44 to — 0.09, p<0.01; P =11%).

Fatigue

From the eight papers, 944 subjects were included in the
meta-analysis (Figure S4b). The results showed that MBT
intervention can significantly alleviate fatigue, with SMD
of —0.56 (95% CI — 0.84 to — 0.28, p <0.001, =73%).

Anxiety

From the 14 papers, 1620 subjects were included in the
meta-analysis (Figure S4c). The results showed that MBT
intervention can significantly decrease anxiety, with SMD of
—0.53(95% CI — 0.87 to — 0.19, p<0.01, *=90%).

Depression

From the 12 papers, 1433 subjects were included in the
meta-analysis (Figure S4d). The results showed that MBT

intervention can significantly decrease depression, with
SMD of — 0.49 (95% CI — 0.70 to — 0.28, p <0.001,
F=70%).

Subgroup Analyses

There was significant heterogeneity among the included
studies in the result of MBT intervention for QOL, fatigue,
anxiety, and depression. We performed subgroup analysis to
figure out the source of heterogeneity.

Type of Intervention

In the subgroup analysis, there were no significant statis-
tical differences found. However, there was a better trend
in MBSR than MBCT intervention on improving the QOL
(SMD 0.96, 95% CI1 0.21-1.71, I=96% vs. 0.45, 95% CI
0.21-0.69, I?=0%) (Fig. 2), and alleviating anxiety and
depression (Figure S4c, S4d). There was a better trend in
MBCT compared to MBSR intervention on decreasing pain
(SMD - 0.55,95% CI — 0.96 to — 0.15 vs. — 0.20, 95% CI
—0.37 to — 0.02, >=0%) and fatigue (Figs. S4a—4b).

Treatment Programs

All included studies were focused on MBCT/MBSR inter-
ventions. These interventions were modified as original
and adapted programs. In the subgroup analysis, no sig-
nificant statistical differences were found, except in terms
of improving QOL, the 8-week original plan had better
results than the < 8-week adjusted plan (SMD 0.53, 95%
CI 0.28-0.78, I>=58% vs. 0.11, 95% CI — 0.23 to 0.45;
P=51%; p<0.001). (Table S2).

Short-Term Effects of Intervention

We analyzed short-term effects of intervention and classi-
fied it by the evaluation time into three groups: immedi-
ately, within 4 weeks, and within 8 weeks after the end of
intervention. We found that there was a significant differ-
ence between groups in improving the QOL (SMD 0.11,
CI - 0.23t00.45, ’=51% vs. 0.54, C1 0.28-0.79, I’ =57%
vs. 4.30, CI 3.62-4.99, p <0.001) and alleviating anxiety.
The short-term effects of MBT intervention showed a better
trend effect within 4 weeks after the end of intervention than
immediate effect in decreasing pain (SMD — 0.42, 95% CI,
—0.70 to — 0.14, ’=0% vs. — 0.17,95% CI — 0.37 to 0.03,
I?=0%) and fatigue (Table S3).
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Cancer Stages

We performed the subgroup analysis for different cancer
stages depending on early (e.g., study by Henderson et al.),
non-metastasis, and metastasis stages. We found a signifi-
cantly different effect of MBT intervention on QOL (SMD
4.30, C13.62-4.99, vs. 0.61, CI10.23-1.00, I*=76% vs. 0.35,
CI0.06-0.64, p <0.001) and anxiety between cancer stages
of patients (Table S4; Fig. 3).

Age of Participants

The subgroup analysis by age of patients showed that
MBT intervention results in younger age groups (mean
age <50 year old) had better trend effect than older age
groups (mean age> 50 year old) in improving QOL
(SMD 1.93, 95% CI 0.07-3.79, I>=98% vs. 0.30, 95% CI
0.10-0.50, 12=39%) and alleviating anxiety (SMD — 0.92,
95% CI — 1.77 t0 -0.06 vs. — 0.23, 95% CI — 0.38 to — 0.09,
IP=17%) (Table S5).

Discussion

This systematic review provided a comprehensive sum-
mary of the currently available RCTs that have explored
the effects when MBCT/MBSR is used to alleviate pain,
fatigue, anxiety, and depression, and improve QOL in cancer
patients. The review included 18 RCTs and was updated to
the year 2020. To the best of our knowledge, this is the only

systematic review to examine pain alleviation in patients
diagnosed with all types of cancer and to carry out a sub-
group analysis based on MBCT/MBSR, original/adapted
programs, short-term effects of intervention, cancer stages,
and participants’ age.

Compared to similar studies, only six systematic reviews
have examined the effects of MBSR/MBCT on cancer
patients in the last 5 years (Castanhel & Liberali, 2018;
Cillessen et al., 2019; Haller et al., 2017; Ngamkham et al.,
2019; Schell et al, 2019; Zhang et al., 2019). Of these papers,
five mainly examined breast cancer patients (Castanhel &
Liberali, 2018; Haller et al., 2017; Ngamkham et al., 2019;
Schellekens et al., 2017; Zhang et al., 2019); thus, only one
was similar to our study as it was an analysis of patients
diagnosed with all types of cancer (Cillessen et al., 2019).
Furthermore, future studies are necessary in this area of
mindfulness-based interventions on patients diagnosed with
all types of cancer because more than one in three cancer
patients have experienced significant levels of psychological
distress (Carlson et al., 2004). Mindfulness-based interven-
tions (MBI) have increasingly been used to reduce psycho-
logical distress in patients after cancer treatment. Cillessen
et al. (2019) examined the pooled effects of several types of
MBI, which included MBSR, MBCT, mindfulness-based art
therapy (MBAT), and mindfulness-based cancer recovery
(MBCR) on the decrease of combined measures of distress
(e.g., the Hospital Anxiety and Depression Scale, HADS
total score), anxiety, depression, fear of cancer recurrence,
fatigue, sleep disturbances, and pain. MBIs appear effica-
cious in reducing psychological distress, but the effects were

MBT Usual care Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
5.2.1 MBCT
Foley 2010 788 148 53 741 133 54 10.3% 0.33 [-0.05, 0.71] I~
Johannsen 2016 56.8 16.6 46 455 212 60 10.3% 0.581[0.19, 0.97] -
Yan der Lee 2012 51.8 95 58 473 105 21 9.9% 0.46 [-0.05, 0.96] I~
Subtotal (95% CI) 157 135 304% 0.45[0.21, 0.69] L

Heterogeneity: Tau®= 0.00; Chi#= 0.79, df= 2 (P = 0.67); F= 0%

Test for overall effect: 2= 3.69 (P = 0.0002)

5.2.2 MBSR
Henderson 2012 8.9 0.3 53
Hoffrman 2012 103.56 17.91 103

Lengacher 2009 50.04 814 41
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Schellekens 2017 £8.65 18.62 22
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of small magnitude. However, MBIs adhering closely to the
original interventions (MBSR and MBCT) appeared to have
larger effects. In our study, we expanded the scope to discuss
the different effects of the MBSR or MBCT interventions on
both physical and psychological problems. There were no
significant statistical differences between MBCT and MBSR
intervention. In the subgroup analysis, MBSR and MBCT
were modified as original and adapted programs and the
8-week original plan had better results than the < 8-week
adjusted plan in improving QOL. This result warrants con-
firmation with future research that conducts a large clinical
trial and that also monitors patients’ adherence to the inter-
vention program.

This meta-analysis showed great heterogeneity between
studies in the statistical analysis results for QOL, fatigue,
anxiety, and depression except pain. When patients were
classified by type of intervention, treatment programs,
short-term effects of intervention, cancer stage, and partici-
pant’s age, the heterogeneity was decreased in the statistical
analysis. A subgroup analysis for the intervention of MBCT
and MBSR revealed that MBSR had better trend effect
than MBCT in improving QOL, anxiety, and depression.
On the contrary, MBCT had better trend effect in improv-
ing pain and fatigue in cancer patients. MBSR has been
shown to improve mood disorders (Hoffman et al., 2012;
Wurtzen et al., 2013) and reduce stress in cancer patients
(Branstrom et al., 2010; Speca et al., 2000). Furthermore,
MBSR improves physical functioning, which in turn leads
to reduced anxiety in women with breast cancer (Lengacher
et al., 2014). Evidence from nonrandomized, uncontrolled
studies suggests that MBSR could improve the QOL (Bran-
strom et al., 2012). MBCT and MBSR are similar courses,
with a principal difference being that MBCT includes cog-
nitive therapy components, which are not a part of MBSR,
and which are particularly relevant for people vulnerable to
depression. These are similar to the results for MBSR inter-
vention in our study. However, we could not observe a bet-
ter effect of MBCT than MBSR intervention for alleviating
depression. Only two studies were included in the subgroup
analysis of MBCT intervention for depression. The study
of Kingston et al. revealed no effect of MBCT intervention
compared with usual care, but this small sample size (n=13)
may not be adequately representative of patients diagnosed
with all types of cancer.

MBSR/MBCT programs adapted for the cancer context
included intervention periods, 6 or 7 classes instead of 8,
no retreat, brief psycho-education related to cancer-related
fatigue, and shorter-guided home practices (Johns et al.,
2015). Although < 8-week adapted programs could improve
patient adherence for MBT programs, better trend effects
were found for MBT interventions of the 8-week original
programs than < 8-week adapted programs for improve-
ment on QOL, pain, fatigue, anxiety, and depression in our

meta-analysis. The 8-week original MBSR/MBCT interven-
tion seemed more efficacious than < 8-week adapted pro-
grams on both psychological and physical problems.

According to Schell et al.’s meta-analysis, MBSR proba-
bly slightly reduces anxiety and depression, and presented an
apparent beneficial effect on fatigue at the end of the inter-
vention (12 week). We analyzed short-term effects of inter-
vention in three separate comparisons (< 8 week, 8 week to
12 week, and above 12 week up to 16 week). MBCT/MBSR
could persistently improve the QOL, anxiety until 16 weeks,
consistently reduce pain and fatigue until 12 weeks, but only
alleviate depression sustainably to 8 weeks.

The effects of MBCT/MBSR can be sustained, which may
be related to the improvement of mindfulness skills after
a period of practice. The study by Cillessen et al. (2019)
showed that there was a statistically significant relationship
between the improvement of mindfulness skills and the
effect of outcome indicators. More research is needed to
confirm it. However, since there were few studies following
the effects of more than 8 weeks after the intervention, more
research is needed to track the long-term effects. The effect
of mindfulness in reducing depression was shown 8 weeks
after the intervention, after which the effect declined. This
suggests that depression may require further evaluation of its
severity and additional treatment (Tiller, 2013) to enhance
and maintain the effect of mindfulness therapy.

Cancer stage is also considered a factor affecting MBT
intervention effect. We found a significantly different effect
of MBSR/MBCT intervention on QOL and anxiety between
cancer stages of patients. The MBSR/MBCT intervention
had better effect on cancer patients with the early stage than
non-metastasis, and metastasis stages. Physicians could give
aggressively MBT intervention to cancer patients of early
stage.

Psychological stress and depression in young women
increase after a diagnosis of cancer compared to older
women (World Health Organization, 2018). However, stud-
ies with younger participants reported greater reductions in
psychological stress post-intervention (Noone et al., 2018).
Our study result showed that younger patients (<50 year
old) appeared to benefit more from MBSR/MBCT on QOL,
fatigue, and anxiety than older patients (> 50 year old).
Clinical oncologists could be advised that younger cancer
patients may benefit from MBTs.

Limitations and Recommendations

The limitations of the present study include the over-
all high risk of bias, great heterogeneity between studies,
and it included only four MBCT interventions. The over-
all high risk of bias was mainly due to no report of meth-
ods of sequence generation or allocation concealment,
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on the content presented herein, considering standardized
evaluation tools, classification of different subjects, and
duration of intervention measures. We mainly examined the
effects of different mindfulness therapies, including MBSR
or MBCT, on psychological and physical improvements in
cancer patients. In the future, the effects of comparing MBI
with other psychosocial interventions should be examined.
A meta-analysis can also be carried out on other outcome
indicators, such as sleep quality, stress, and physical func-
tion. We can explore the different stages of cancer in patients
to verify the effectiveness of MBTs and to explore the dif-
ference in the effectiveness of MBT for different degrees of
symptoms.

Conclusions

The meta-analysis results showed that MBCT/MBSR can
significantly and effectively improve the QOL and decrease
the anxiety, depression, pain, and fatigue experienced by
cancer patients. To verify our study results, we hope to carry
out more comprehensive clinical trials in the future. With
respect to the care of cancer patients, establishing stand-
ardized and effective psychological and physical treatment
regimens will alleviate depression and increase tangible
treatment outcomes.

Research Implications

Cancer patients often encounter psychological and physical
torture when facing diseases and treatments. It is clinically
recommended to applicate of MBSR/MBCT can signifi-
cantly reduce pain, fatigue, anxiety, depression, and improve
the quality of life for cancer patients. The application of
the original 8-week mindfulness program was significantly
more effective in improving the quality of life of cancer
patients than the program less than 8 weeks. For early-stage
cancer patients, mindfulness application is significantly bet-
ter than late-stage patients in improving the quality of life
and anxiety. The application of MBSR to cancer patients
is significantly better than MBCT in improving the quality
of life and anxiety. Clinical professionals choose appropri-
ate mindfulness methods to alleviate patients' psychological
and physical discomfort, which will help patients to cope
with disease and treatment, improve the quality of life, and
thereby, enhance the treatment effects.
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