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ABSTRACT

Background: The aim of this meta-analysis was to systematically update the evidence for mindfulness-
based stress reduction (MBSR) and mindfulness-based cognitive therapy (MBCT) in women with breast
cancer.

Material and methods: In October 2016, PubMed, Scopus, and Central were searched for randomized
controlled trials on MBSR/MBCT in breast cancer patients. The primary outcome was health-related
quality of life. Secondary outcomes were fatigue, sleep stress, depression, anxiety, and safety. For
each outcome, standardized mean differences (SMD/Hedges' g) and 95% confidence intervals (Cl) were
calculated. Risk of bias was assessed by the Cochrane risk of bias tool.

Results: The Literature search identified 14 articles on 10 studies that included 1709 participants.
The overall risk of bias was unclear, except for risk of low attrition bias and low other bias. Compared
to usual care, significant post-intervention effects of MBSR/MBCT were found for health-related quality
of life (SMD =.21; 95%Cl = [.04-.39]), fatigue (SMD = —.28; 95%Cl =[—.43 to —.14]), sleep (SMD = —.23;
95%Cl=[-40 to —.05]), stress (SMD=-.33; 95%Cl=[-.61 to —.05]), anxiety (SMD=—.28;
95%Cl =[—.39 to —.16]), and depression (SMD = —.34; 95%Cl=[—.46 to —.21]). Up to 6 months after
baseline effects were significant for: anxiety (SMD = —.28; 95%Cl=[—.47 to —.09]) and depression
(SMD = —.26; 95%Cl =[—.47 to —.04]); and significant for anxiety (SMD = —.21; 95%Cl =[—.40 to —.03])
up to 12 months after baseline. Compared to other active interventions, significant effects were only
found post-intervention and only for anxiety (SMD = —.45; 95%Cl=[—.71 to —.18]) and depression
(SMD = —.39; 95%Cl=[—.65 to —.14]). However, average effects were all below the threshold of min-
imal clinically important differences. Effects were robust against potential methodological bias. Adverse
events were insufficiently reported.

Conclusions: This meta-analysis revealed evidence for the short-term effectiveness and safety of mind-
fulness-based interventions in women with breast cancer. However, their clinical relevance remains
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unclear. Further research is needed.

Background

Breast cancer has increased in prevalence since 1990-2015
and is the most common cancer diagnosis made worldwide
[1,2]. Every year 1.7 million women are newly diagnosed,
with most incidences reported from high-income countries
[3]. While the average number of years lived with disability
has improved over the last decades [2], patients’ health
related quality of life (HQol) including physical, psycho-
logical, and social continues to be affected by psychosocial
symptoms and side effects of cancer treatment [4]. In particu-
lar, cancer-related fatigue was found to significantly decrease
HQol [5,6], and sleep disturbances, stressful life events, and
psychological distress contribute to even higher levels of
breast-cancer mortality [7-9].

In order to improve HQoL, symptoms and side effects,
breast cancer patients frequently use complementary

therapies [10,11]. A core construct of several complementary
therapies is mindfulness [12]. Derived from Buddhist trad-
ition, the practice of mindfulness has been secularized and
adapted for several patient groups [13,14]. Today, mindful-
ness focuses on self-regulation of attention and a state of
consciousness that is associated with non-judgmental
moment-to-moment awareness, patience and calmness,
openness and trust, non-striving, letting go, and compassion
[15]. The most commonly used mindfulness-based interven-
tions (MBI) are mindfulness-based stress reduction (MBSR)
and mindfulness-based cognitive therapy (MBCT) [15,16].
MBSR is a structured 8-week group program of weekly ses-
sions lasting an average of 2.5h with an additional silent day
retreat. Key components of MBSR comprise sitting and walk-
ing meditation, yogic exercises and mindful relaxation techni-
ques. To incorporate mindfulness into everyday life,
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daily home practice is recommended and monitored [14].
MBCT combines MBSR techniques with cognitive-behavioral
methods such as psychoeducation, cognitive restructuring,
and developing pleasant activities. It retains the 8-week
group structure, the day retreat and daily home practice
focusing on mindfulness exercises and psychoeducation
[17,18].

In 2015, evidence for the effectiveness of MBSR and MBCT
was reviewed in an overview of systematic reviews of
randomized trials on MBSR or MBCT in different patient sam-
ples [19]. This included five systematic reviews in mixed can-
cer populations and one in women with breast cancer from
2012 [20] revealing significant small to medium effects on
physical function, depression, anxiety, stress, and HQoL. In
2016, another meta-analysis of randomized controlled trials
in breast cancer patients was published [21]. But validity of
the results is limited by: including only a patient subsample
[22] instead of the entire sample size [23]; and by analyzing
standard errors instead of standard deviations [24]. In add-
ition safety issues have not been investigated by previous
reviews. As this was considered as essential for the estima-
tion of the benefit-risk profile of an intervention [25,26], we
aimed to systematically update and meta-analyze the avail-
able evidence for the effectiveness and safety of MBSR and
MBCT in women diagnosed with breast cancer.

Material and methods

This review was conducted in accordance with the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
guidelines (PRISMA) [26] and the recommendations of the
Cochrane Collaboration [25].

Eligibility criteria

Types of studies: Randomized controlled trials (RCTs), cluster
randomized controlled trials and randomized cross-over trials
were eligible, if they were published as full-text articles in
peer reviewed scientific journals.

Types of participants: Adults diagnosed with breast cancer
(stage 0-1V) as defined by the American Joint Committee on
Cancer tumor-node-metastasis (TNM) system [27] regardless
of current treatment status (undergoing or completed adju-
vant treatment). Studies including heterogeneous cancer
populations were excluded, except where outcomes for the
breast cancer subgroup were reported separately.

Types of interventions: Groups that received MBSR or
MBCT, or variations of these programs (regardless of program
length, frequency, or duration of the treatment) were
selected. Interventions that were clearly different to MBSR/
MBCT, such as acceptance and commitment therapy [28],
mindfulness-based exercise [29], or art therapy [30] were
excluded. Acceptable control interventions were usual care
(no specific treatment/wait list) or any other active
treatments.

Types of outcomes: Studies had to assess one primary out-
come of patient self-reported health-related or cancer-related
QoL post-intervention. Secondary outcomes included fatigue,

sleep, stress, anxiety, depression, and safety. Intervention
safety was assessed by the number of patients with adverse
events. These are defined as any untoward medical occur-
rence in a patient administered intervention which does not
necessarily have a causal relationship with this treatment
[31]. Serious adverse events are defined as cases of any unto-
ward medical occurrence that, at any dose, has resulted in:
death, was life-threatening, required inpatient hospitalization,
or resulted in persistent or significant disability/incapacity
[31]. When more than one measure for an outcome was
assessed in individual studies, standard instruments were pre-
ferred over novel ones, disease-specific over generic meas-
ures and multi-item over single-item measures. Time points
for outcome assessment were designed as short-term, closest
to 2 months after the start of the intervention (defined as
post-intervention); medium-term, closest to 6 months after
the start of the intervention and long-term, closest to 12
months after the start of the intervention.

Search strategy

In October 2016, electronic literature was systematically
searched via PubMed (including Medline), Scopus (including
Embase), and the Central without any restrictions for time or
language (Supplementary Table S1). Additional manual
searches included reference lists of identified original articles
and published reviews, trial registries (who.int/ictrp and clini-
caltrials.gov), and conference proceedings of scientific oncol-
ogy and integrative medicine congresses [32]. Identified
abstracts were screened independently by two authors (HH
and HCQ). Articles were read in full to assess eligibility.
Disagreements were discussed with a third author (PK) until
consensus was achieved.

Data extraction

Two authors (MW & PK) independently extracted data on
characteristics of the: study population, intervention and con-
trol conditions, time points of data assessment after random-
ization, and outcomes included and not included in the
meta-analysis. Discrepancies were rechecked with a third
reviewer (HH) and discussed until consensus was achieved.

Risk of bias assessment

Risk of bias was assessed by two authors (MW & PK) inde-
pendently using the Cochrane risk of bias tool [25] and
included the following domains: random sequence gener-
ation, allocation concealment, blinding of participants and
personnel, blinding of outcome assessment, incomplete out-
come data, selective outcome reporting, and other sources
of bias. Each domain was judged as either, ‘low risk of bias’
if all requirements were adequately fulfilled, ‘high risk of bias’
if the requirements were not adequately fulfilled, and as
‘unclear risk of bias’ if insufficient data for a judgment was
provided. Differing judgments were rechecked within the
reviewer team (HH and HC) and discussed until consensus
was achieved.
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Statistical analyses

Data synthesis

Meta-analyses were conducted by Review Manager Software
(RevMan, Version 5.3, The Nordic Cochrane Centre,
Copenhagen) using random-effects models (inverse variance
method) if at least two studies (k) assessed the respective
continuous outcome in comparison to the respective control
group at the respective time point. Effects were calculated as
standardized mean differences (SMD) with 95% confidence
intervals (Cl) indicating the difference in means between
groups divided by the pooled standard deviation (SD) using
Hedges' correction for small study samples (n) [25]. For
HQolL, positive SMDs indicated greater improvements due to
mindfulness interventions. For fatigue, sleep disturbance,
stress, anxiety, and depression, negative SMDs indicated
greater reductions. If necessary, values were inverted.
Effect sizes were categorized by Cohen’s classifications:
SMD = .2-.5 =small effect, SMD =.5-.8 = medium effect, and
SMD > .8 = large effect [33].

To facilitate clinical interpretation, minimal clinically
important differences (MCIDs) from selected questionnaires
were compared to respective mean differences (MDs). MDs
were calculated by multiplying SMDs and Cls by the pooled
SD of baseline values [25]. SDs were thereby retrieved from
either epidemiological studies or RCTs using the respective
instrument [34-38].

Subgroup analyses

Subgroup analyses were intended for types of mindfulness
intervention (MBSR vs. MBCT), cancer stage at randomization
(non-metastatic vs. metastatic cancer), and treatment status
(patients undergoing adjuvant treatment vs. those who had
completed adjuvant treatment).

Dealing with missing data

Trial authors were contacted by email for missing means and
SDs. In cases of no reply, SDs were calculated from standard
errors (SE), Cls, or t-values [25].

Assessment of heterogeneity

Statistical heterogeneity between studies was assessed by
Chi? statistics with a p-value of <.10 indicating significant
heterogeneity [25]. The magnitude of heterogeneity was
categorized by I? statistics with 1?>25%, 1°>50%, and
12> 75% representing moderate, substantial, and consider-
able heterogeneity, respectively [25,39].

Sensitivity analyses

To test the robustness of significant effects, sensitivity analy-
ses were conducted for studies with high/unclear risk of bias
versus low risk of bias at the domains: selection bias, per-
formance bias, detection bias, and attrition bias. If substantial
or considerable statistical heterogeneity was present in a
respective meta-analysis, sensitivity analyses were also used
to explore possible reasons for this.
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Risk of bias across studies

We attempted to minimize risk of publication bias by search-
ing international trial registries and conference proceedings
for unpublished studies. Publication bias could not be
assessed using funnel plots, as initially planned, because less
than 10 studies were included in a single meta-analysis [40].

Results
Search results

Figure 1 shows the electronic literature search flow chart of
the 915 records identified. Manual searching revealed six
additional unpublished studies awaiting classification. After
removing duplicates and screening of abstracts, 23 full text
records were assessed for eligibility. Out of these, nine fur-
ther records were excluded because: samples were already
included [41-44], interventions clearly differed from MBSR/
MBCT [45,46], only secondary analyses were performed [47],
only feasibility data were provided [48], or only data of a
mixed cancer sample were supplied [49]. Missing data could
be obtained from authors of eight records [35,50-56], while
authors of one record confirmed that the published SDs are
actually SEs [24]. Finally, 14 records of 10 study samples with
1709 women could be included in the qualitative and quanti-
tative analysis [23,24,35,37,50-59].

Study characteristics

All included studies were RCTs comparing original MBSR pro-
grams [50,55-57], adapted MBSR programs [23,24,35,37,51,52,
54,58,59] or an adapted MBCT program [53] to usual care
[50,52,59], enhanced usual care [35,51], wait list [23,24,37,
53-55,57-59], and/or other active comparators such as sup-
portive expressive group therapy [35,51], or group nutrition
education program [52] (Table 1). Study samples were
originated from the US [23,24,37,52,54,55,58], Canada [35,51],
the UK [57], Denmark [50,53,56], and China [59] and mostly
consisted of women with non-metastatic breast cancer
[23,24,37,50,52-59], except for one trial that did not plan to,
but then included four women with TNM-stage IV metastatic
breast cancer [35,51]. Cancer treatment status varied
between studies with four RCTs including patients both
under adjuvant and after adjuvant treatment [50,52,55,56,59]
and six RCTs only including patients who had completed
adjuvant treatment [23,24,35,37,51,53,54,57,58]. Further eligi-
bility criteria were defined by one RCT [3551], which
included participants based on their baseline symptom level
with regard to the primary outcome, while all other trials
simply defined cancer-specific criteria. Sample sizes ranged
from 44 to 336 with a median n of 146. Mean age ranged
from 46.1 to 58.0 years with a median of 54.3 years.

Risk of bias

Risk of bias in included studies: Figures 2 and 3 show the risk
of bias judgments of these studies. Risk of selection bias was
unclear in most trials; only three RCTs [50,56,57,59] reported
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915 records identified through
database searching

6 records identified
through manual searching

— PUBMED: 279
— CENTRAL: 290
— SCOPUS: 346

608 records after duplicates removed |

4[ 585 records excluded after screening abstracts ]

[ 23 full text records assessed for eligibility ‘

9 full-text records excluded

4 paper on already included samples

2 interventions clearly different from MBSR
1 only reported feasibility data

1 secondary analysis

1 mixed cancer sample

[ 14 records on 10 studies included in qualitative and quantitative analyses

Figure 1. Study flow diagram.

adequate random sequence generation and allocation con-
cealment. Risk of performance bias was consistently judged
as unclear or high. Risk of detection bias was mainly unclear
as well; only four RCTs reported adequate blinding of out-
come assessors [50,53,56,57,59]. Risk of attrition bias was low
in all RCTs, by contrast risk of reporting bias was consistently
unclear or high.

Risk of bias across studies: Although funnel plots could not
be calculated, risk of publication bias, time lag bias, and lan-
guage bias appeared to be low as all unpublished studies
(NCT02840344, NCT01591915, NCT02125006, NCT02119481,
NCT02647216, and DRKS00006015), retrieved from trial regis-
tries of 8 different countries, were still ongoing.

Overall comparisons

Primary outcome

HQoL. HQoL was assessed using two breast cancer specific
measures, the Functional Assessment of Cancer Therapy-
Breast quality-of-life instrument (FACT-B) [35,51,52,57] and
the European Organization of Research and Treatment of
Cancer Breast specific module (EORTC QLQ-30 BR23) [55], as
well as generic tools including the Medical Outcomes Study
Short Form Health Survey (SF-36) [23,37,54,58] and the World
Health Organization Well-Being Index (WHO-5) [53].

The meta-analysis on HQoL measures (Figure 4;
Supplementary Figure S1) revealed a statistically significant
small short-term overall effect for MBSR/MBCT in comparison
to usual care (k=7; SMD=.21; 95%Cl=[.04-.39]; p=.020;
P=41%; p=.120) [51-55,57,58]. Compared to the MCID of
the FACT-B, which was calculated as >7 points [60], clinical

relevance according to the converted MD of 4.39 (95%Cl=
[.84-8.15]) remains unclear as the Cl included both clinically
relevant and non-relevant group differences. Medium- and
long-term comparisons were not statistically significant and
showed substantial to considerable heterogeneity as well as
contrary effects in the analyses of the respective k=2 RCTs
[52,53,58] when compared to usual care. When compared to
other active interventions, the meta-analysis on k=2 RCTs
[35,51,52] homogeneously showed neither statistically signifi-
cant short-term nor long-term effects in favor of MBSR.
Medium-term effects could not be meta-analyzed because
data were only available from k=1 RCT [35]. This RCT also
showed no statistically significant effect of MBSR on HQoL in
comparison to another active intervention.

Secondary outcomes

Fatigue. Fatigue was assessed by the Fatigue Symptom
Inventory (FSI) [24,58], the fatigue severity subscale of the
MD Anderson Symptom Inventory (MDASI) [23], and the
fatigue subscale of the Profile of Mood States (POMS)
[35,51,57].

The meta-analysis on fatigue (Figure 5; Supplementary
Figure S2) revealed a statistically significant small short-term
effect for MBSR compared to usual care (k=5; SMD = —.28;
95%Cl = [—.43-—.14]; p <.001; > =0%; p=.510) [23,24,51,57,
58]. Compared to the MCID of the POMS, which was calcu-
lated as <5.6 points [61], the corresponding MD of —2.04
(95%Cl=[—-3.14 to —1.02]) was not clinically relevant. The
medium-term overall effect in comparison to usual care was
not statistically significant. The analysis showed considerable
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Table 1. Continued

Intervention

Sample size

Outcomes not

included

Stress (SOSI)

Outcome included
HQoL (EORTC
Anxiety

Time points

Control

Treatment
Wait List

Treatment  Control

Mean age

Sample

Origin
United States

Author, year

HALLER ET AL.

Post-interv.

Original 8-week MBSR pro-

32 12

57.2

Breast cancer subsample,

stage n.r.,

Lerman 2012

QLQ-BR23)?

gram (including retreat
day and home practice)

[55]

(SCL-90-R)

under/post-surgery/-adju-

vant treatm.
Breast cancer,

stage I-ll,

Anxiety (STAI-T)

Anxiety (STAI-S)
Stress (CPSS)

Post-interv.
5 months

Wait List

Adapted 8-week MBSR

30

30

46.1

China

Zhang 2016

program (without

[59]

retreat day, including

home practice)

under/post-adjuvant

treatm.

AD: Adverse Events; BAI: Beck Anxiety Inventory; BDI: Beck Depression Inventory; CARS: Concerns about Recurrence Scale; CEC: Courtauld Emotional Control Scale; CES-D: Center for Epidemiological Studies Depression

Scale; CIS: Checklist Individual Strength; CPSS: Chinese Perceived Stress Scale; CPTGI: Chinese Post-traumatic Growth Inventory; C-SOSI: Calgary Symptoms of Stress Inventory; EORTC QLQ-BR23: European Organization for
Research and Treatment of Cancer QoL Questionnaire — Breast Cancer Module; FACIT-B: Functional Assessment of Cancer Treatment-Breast; FSI: Fatigue Symptom Inventory; HADS: Hospital Anxiety and Depression Scale;
HQoL: Health-related Quality of life; MBCT: Mindfulness based Cognitive Therapy; MBSR: Mindfulness based Stress Reduction; MDASI: MD Anderson Symptom Inventory; MOS-SS: Medical Outcome Study Sleep Scale; NEP:

Nutritional Education Program; n.r.. not reported; POMS: Profile of Mood States; PSQI: Pittsburgh Sleep Quality Index; PSS: Perceived Stress Scale; QLACS: Quality of life in Adult Cancer Survivors; SCL-90-R: Revised

Symptom-Checklist-90; SET: Supportive Expressive Therapy; SF-36: Medical Outcomes Studies Short Form-36; SOSI: Symptoms of Stress Inventory; STAI: State Trait Anxiety Inventory; Treatm.: Treatment; WHO-5: WHO-Five

Well-Being Index.

4(Some of the) data were not reported in the original study, but were provided by the authors upon request.

bPrimary outcome(s) of the respective study.

heterogeneity and contrary effects between k=2 RCTs [24,
58]. Data for long-term comparisons of MBSR versus usual
care were not available from the literature search. Pooled
comparisons of MBSR against another active comparator
could not be computed because data were only available
from k=1 RCT [35], which showed statistically significant
between-group differences in favor of MBSR at all three time
points.

Sleep. Sleep disturbances were assessed using the following
instruments: the Sleep Problem Index-ll of the Medical
Outcome Study Sleep Scale (MOS-SS) [50], the Pittsburgh
Sleep Quality Index (PSQI) [24,37], and the sleep impairment
subscale of the MDASI [23].

For short-term effects, meta-analysis of sleep measures
revealed a statistically significant small group difference of
MBSR in comparison to usual care (k=4; SMD=-.23;
95%Cl=[-40 to —.05; p=.001; P=0% p=.470)
[23,24,37,50] (Figure 5; Supplementary Figure S3). Compared
to the MCID of the PSQI, which was calculated as <3 points
[62], the respective MD of —1.00 (95%Cl=[-1.74 to —.22])
was not clinically relevant. Pooled medium-term effects of
k=3 RCTs [24,37,50] homogeneously were very small and
did not statistically significantly favor MBSR. Effects at long-
term could not be meta-analyzed because only k=1 RCT
[50] assessed long-term data in comparison to usual care.
That study also reported no statistically significant effects on
sleep disturbances in comparisons to usual care. Effects of
MBSR against other active interventions could not be meta-
analyzed because data were not available.

Stress. Stress questionnaires included the Perceived Stress
Scale (PSS) [24,54,58,59] and the Calgary Symptoms of Stress
Inventory (C-SOSI) [35,51].

In comparison to usual care, meta-analysis showed a stat-
istically significant small effect of MBSR on stress (k=5;
SMD=—.33; 95%Cl=[-.61 to —.05]; p=.020; I*=60%;
p=.040) [24,51,54,58,59] with, however, substantial hetero-
geneity between the included RCTs. Compared to the MCID
of the PSS, which was calculated as <11 points [63], the
respective MD of —2.49 (95%ClI=[—4.61 to —.38]) was not
clinically relevant. Medium-term effects of k=3 RCTs
[24,58,59] that compared MBSR/MBCT to usual care also
showed substantial heterogeneity but no statistically signifi-
cant pooled effect (Figure 5; Supplementary Figure S4). None
of the RCTs with usual care as a control group assessed long-
term effects. Effects of MBSR against other active interven-
tions could not be meta-analyzed as they were reported by
only k=1 RCT [35], which found small statistically significant
short-term but no long-term effects.

Anxiety. Studies assessing anxiety used the following instru-
ments: the anxiety subscale of the SCL-90-R [56], the fear of
recurrence subscale of the QoL in Adult Cancer Survivors
(QLACS) [24], the anxiety subscale of the POMS [35,51,57],
the anxiety subscale of the Courtauld Emotional Control
Scale (CEC) [52], the Hospital Anxiety Scale (HADS-A) [53],
and the state anxiety subscale of the State Trait Anxiety
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Inventory (STAI-S) [54,58,59]. Anxiety data from 5 publications
were not included in the meta-analysis because: (i) a more
comprehensive anxiety measure used in the respective
study was already included [58], (ii) state anxiety data were
preferred over trait data [54,59], (iii) published were preferred
over unpublished data [52], and (iv) anxiety data were only
available for the mixed cancer sample but not for the sub-
sample of women with breast cancer [55].

Random sequence generation [selection bias]

Blinding of participants and personnel [performance bias]
Blinding of outcome assessment [detection bias]
Incomplete outcome data [attrition bias]

Selective reporting [reporting bias]
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Short-, medium-, and long-term effects of MBSR/MBCT in
comparison to usual care were found to be homogeneously
small and statistically significant:  short-term (k=9;
SMD=-.28; 95%Cl=[-39 to —.16]; p<.001; I*=6%;
p =.380) [24,51-54,56-59], medium-term (k=5; SMD = —.28;
95%Cl=[-47 to —.09]; p=.004 [=35% p=.190)
[24,53,56,58,59], and long-term effects (k=3; SMD=-.21;
95%Cl =[—.40 to —.03]; p=.002; I*=0%; p=.930) [52,53,56].
However, the converted shortterm MD of —1.03
(95%Cl =[—1.44 to —.59]), the medium-term MD of —1.03
(95%Cl =[—1.73 to —.33]) as well as the long-term MD of —.08
(95%Cl=[—-1.47 to —.11]) compared to the MCID of the
HADS-A, calculated as <2 points [64], were not clinically rele-
vant. Comparisons to other active interventions also revealed
a statistically significant small effect in favor of MBSR for anx-
iety, but only for short-term (k=2; SMD = —.45; 95%Cl =[—.71
to —.18]; p<.001; P=0%; p=.460) [51,52] and only in the
range of questionable clinical relevance according to a MD of
—1.66 (95%Cl=[-2.61 to —.66]). Medium-term comparisons
could not be computed due to insufficient published data;
pooled long-term effects of k=2 RCTs [35,52] on MBSR versus
other active interventions were found to be not statistically
significant (Figure 5; Supplementary Figure S5).

Depression. Depression was assessed using the following
questionnaires: the Center for Epidemiological Studies
Depression Scale (CES-D) [24,54,56,58], the anxiety subscale
of the POMS [35,51,57], the depression subscale of the SCL-
90-R [52], and the Hospital Depression Scale (HADS-D) [53].
Depression data, assessed by two studies, were not included
in the meta-analysis as published data were preferred over
unpublished data [52,56].

In comparison to usual care, meta-analysis revealed statis-
tically significant small group differences in favor of MBSR/
MBCT for short-term (k=8; SMD=—.34; 95%Cl=[—.46 to
—21]; p<.001; P=16%; p=.300) [24,51-54,56-58] and for
medium-term comparisons (k=4; SMD = —.26; 95%C| =[—.47
to —.04]; p=.020; I*=45%; p=.140) [24,53,56,58]. However,
the corresponding short-term MD of —1.17 (95%Cl=[—1.59
to —.72]) and the medium-term MD of —.90 (95%Cl=[—1.62
to —.14]) compared to the MCID of the HADS-D, calculated
as <1.9 points [65], were not clinically relevant. The analyses,

Random sequence generation (selection bias) _:

Allocation concealment (selection bias) _

Blinding of participants and personnel (performance bias) I
Blinding of outcome assessment (detection bias) _
Incomplete outcome data (attrition bias) _
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Figure 3. Risk of bias summary of authors’ judgments for each included study.
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Figure 4. Forest plot of effects of MBSR/MBCT on primary outcomes. Cl: Confidence interval; 1% Heterogeneity; IV: Inverse variance; K: Number of included studies;

N: Number of included participants.
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Figure 5. Forest plot of effects of MBSR/MBCT on secondary outcomes. Cl: Confidence interval; I*: Heterogeneity; IV: Inverse variance; K: Number of included stud-

ies; N: Number of included participants.

k=3 RCTs [52,53,56], of the long-term effects of MBSR/MBCT
on depression, in comparison to usual care, were not statis-
tically significant. When MBSR was compared to other active
interventions, a statistically significant small effect for depres-

sion was found for short-term (k=2; SMD=-.39;
95%Cl=[—.65 to —.14]; p=.002; *=0%; p=.960) [51,52],
but not for long-term effects [35,52] (Figure 5;

Supplementary Figure S6). With a short-term MD of 1.15
(95%Cl=[—2.24 to —.48]) clinical relevance remains unclear
as the Cl included both clinically relevant and non-relevant
group differences. Medium-term analysis could not be com-
puted because of insufficient published data.

Safety. Safety issues were reported by only k=2 of the
included studies, which stated that no serious adverse events

occurred [56,57]. All other trials report neither occurrence nor
absence of adverse events. However, reasons for discontinu-
ing the MBSR/MBCT intervention or drop-out from the fol-
low-up assessment were reported by all k=10 studies.
Besides scheduling and motivational problems, reasons
included breast cancer recurrence (n = 3) [54,57], illness other
than breast cancer (n=9) [56,57], and unknown reasons
(n=135) [24,35,51-53,55-59].

Subgroup analyses

Type of intervention

Subgroup analyses of MBSR in contrast to MBCT could not
be computed separately because only k=1 RCT [53] investi-
gated MBCT in comparison to usual care. In this RCT,
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statistically significant short-term effects were reported for
HQoL and anxiety; medium-term effects for HQoL and
depression; long-term effects only for HQoL.

By excluding the MBCT data from meta-analyses, statistic-
ally significant short-term effects of MBSR in comparison to
usual care could be detected for anxiety (k=8; SMD =.27;

95%Cl=[—39 to —.14; p<.001; FP=13%; p=.330)
[24,51,52,54,56-59] and depression (k=7; SMD=—.34;
95%Cl=[-48 to —.19; p<.001; F=27% p=.220)

[24,51,52,54,56-58], while HQoL was no longer statistically
significant (k=6; SMD =.15; 95%ClI=[—.00 to .30]; p=.06;
P =14%; p=.330) [51,52,54,55,57,58]. Further comparisons to
usual care on fatigue, sleep, and stress, which revealed statis-
tically significant short-term effects, did not contain MBCT
data. Statistically significant medium-term effects of MBSR in
comparison to usual care were found for anxiety (k=4;
SMD=—.27; 95%Cl=[-50 to —.04]; p=.020; I*=46%;
p =.130) [24,56,58,59]. But medium-term effects for depres-
sion, based only on MBSR trials, were no longer statistically
significant (k=3; SMD = —.18; 95%Cl =[—.36 to .01]; p =.060;
? =18%; p =.290) [24,56,58]. Excluding MBCT from the analy-
ses led to no statistically significant long-term effects of
MBSR in comparison to usual care, neither for anxiety (k=2;
SMD = —.21; 95%Cl = [—.42 to .00]; p =.050; I* = 0%; p =.730)
[52,56]. Comparisons to active comparators were only based
on MBSR data.

Cancer stage

Subgroup analyses of trials examining non-metastatic versus
metastatic cancer patients revealed only k=1 RCT [35,51]
that also included women with TNM-stage IV metastatic
breast cancer. By excluding this RCT from the respective
meta-analyses, results did not change.

Treatment status

For samples that only included women under adjuvant treat-
ment, statistically significant short-term effects of MBSR in
comparison to usual care were found for: sleep (k=1) [50],
stress (k=1) [59], anxiety (k=3; SMD = —.30; 95%Cl=[-.57
to .04]; p=.020; I? =35%; p=.210) [52,56,59], and depression
(k=2; SMD = —.34; 95%Cl=[—.54 to .13]; p=.001; I*=0%;
p=.510) [52,56], while HQoL no longer showed statistically
significant results (k=2; SMD=.22; 95%Cl=[-.28 to .71];
p = .400; ? = 45%; p=.180) [52,55]. Fatigue was not investi-
gated as an outcome for MBSR/MBCT in comparison to usual
care for women undergoing adjuvant treatment. Statistically
significant medium-term effects in comparison to usual care
were found for: stress (k=1) [59] and depression (k=1) [56],
while sleep (k=1) [50] and anxiety (k=2; SMD = —.46;
95%Cl=[—.57 to .05]; p=.080; I°=68%; p=.080) [56,59]
were not found to be statistically significant. Medium-effects
for HQoL were not assessed in individual studies on women
under adjuvant treatment. Comparisons of long-term effects
to usual care did not include sleep and stress nor were they
statistically significant for HQoL (k=1) [52], anxiety (k=2;
SMD = —.21; 95%Cl = [—.42 to .00]; p =.050; I* = 0%; p =.730)
[52,56], and depression (k=2; SMD = —.03; 95%Cl=[-.51 to
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A45]; p=.910; I>=76%; p=.040) [52,56]. When MBSR were
compared to active interventions, statistically significant
effects were only found for short-term anxiety and depres-
sion, all based on k=1 RCT [52], while effects on HQoL were
not found be statistically significant for short- and long-term
effects [52]. For sleep, fatigue, and stress, no data were
available.

In studies examining woman who completed adjuvant
treatment, short-term comparisons of MBSR/MBCT to usual
care were found to be statistically significant for HQoL (k=15;
SMD =.23; 95%Cl=[01-44]; p=.040; F=51%; p=.080)
[51,53,54,57,58], fatigue (k=5; SMD = —.28; 95%Cl=[—.43 to
—.14]; p<.001; P=0%; p=.510) [23,24,51,57,58], anxiety
(k=6; SMD = —.28; 95%Cl =[—.42 to —.14]; p <.001; I>=8%;

p=.360) [24,51,53,54,57,58], and depression (k=6;
SMD = —.36; 95%Cl=[-.53 to —.18]; p<.001; [>=37%;
p=.160) [24,51,53,54,57,58], but not for sleep (k=3;
SMD =—-.23; 95%Cl=[-.53 to .07]; p=.130; P =22%;
p=.280) [23,2437] nor for stress (k=4; SMD=-.27;
95%Cl=[-56 to .02; p=.070; [=58%; p=.070)

[24,51,54,58]. None of the outcomes were statistically signifi-
cant for medium-term comparisons against usual care as for
HQoL and fatigue analyses did not differ from overall com-
parisons; and for sleep (k=2; SMD = —.14; 95%Cl=[—.48 to
195, p=.400; ? =0%; p=.960) [24,37], stress (k=2;
SMD = —.02; 95%Cl =[—.22 to .18]; p =.850; I* = 0%; p =.650)
[24,58], anxiety (k=3; SMD=-.17; 95%Cl=[-.36 to .01];
p=.060; >=0%; p=.430) [24,53,58], and depression (k=3;
SMD=—-29; 95%Cl=[-.63 to .06]; p=.100; I*=62%;
p=.070) [24,53,58], comparisons were not statistically signifi-
cant. Long-term effects against usual care were only assessed
for HQoL, anxiety and depression and only by k=1 trial [53]
showing no statistically significant differences between
groups. When MBSR was compared to other active interven-
tions, statistically significant short-term effects, based on
k=1 RCT [35], could be found for fatigue, anxiety, and
depression; and statistically significant medium-term results
for fatigue.

Sensitivity analysis

By excluding all studies with high and unclear risk of selec-
tion bias, all short-term effects of MBSR/MBCT in comparison
to usual care remained statistically significant, except for
sleep. Previous statistically significant medium-term-effects
found for anxiety and depression remained so only for
depression; long-term effects on anxiety were no longer
found to be statistically significant. When MBSR/MBCT was
compared to other active interventions, meta-analysis of
short-term effects on depression, which had revealed signifi-
cant differences, could no longer be computed because there
were no studies with low risk of selection bias. Observed
results for sleep, anxiety, and depression were now based on
only one trial with Cls very close to zero, which could only
be interpreted with restraint. Further sensitivity analyses
revealed the same results for studies with low versus unclear
detection bias. Studies with low performance bias were not
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available, while all studies included in the meta-analysis were
judged as low risk for attrition bias.

Discussion

This systematic review found evidence for statistically signifi-
cant short-term effects of MBSR and MBCT in comparison to
usual care on HQol, fatigue, sleep, stress, anxiety, and
depression. However, effect sizes were small [33] and average
effects did not reach MCID thresholds.

Up to 6 months, small effects remained statistically signifi-
cant for anxiety and depression. Up to 12 months, statistically
significant effects were found only for anxiety. For both time
points and outcomes, effect sizes were again small [33] and
average effects did not reach MCID thresholds. While short-
term results were mostly homogeneous, except for stress,
medium- and long-term comparisons of MBSR/MBCT versus
usual care were often based on substantial statistical hetero-
geneity as well as a low number of included RCTs. They
should, therefore, be interpreted with restraint until further
trials confirm or refute the results.

In comparison to other active interventions, meta-analysis
homogeneously revealed statistically significant short-term
effects of MBSR and MBCT for anxiety and depression. These
were categorized as small [33] and below the threshold of
the respective MCIDs. Medium-term data for 6-months analy-
ses of MBSR or MBCT in comparison to active interventions
were not available from the literature search; data for 12-
months analyses no longer showed statistically significant
pooled effects. However the results should be viewed in the
light of there being no more than 2 available RCTs for the
respective meta-analyses.

In subgroup analyses, MBSR and MBCT were found to be
equally effective for women under adjuvant treatment and
survivors. For comparisons of different intervention types and
TNM-stages, evidence was currently insufficient to draw any
conclusions.

In comparison to the 2012 review on MBSR for breast can-
cer [20], the literature search identified eight further RCTs
resulting in more precise, smaller estimates of effect sizes
and Cls. Former meta-analyses that included RCTs and non-
RCTs on MBSR for breast cancer [65,66] had shown greater
effect sizes. The aforementioned 2015 overview of systematic
reviews of RCTs in different patient samples [19] revealed
equal effect sizes for HQoL and depression as compared to
wait list/usual care, while effects on stress and anxiety appear
to be greater in RCTs of healthy people and other chronic
physical and mental conditions.

The limitations of the present study include (i) the overall
unclear risk of bias. However, results did not change consid-
erably when only studies with low risk of selection bias,
detection bias or attrition bias were included in the meta-
analysis. In addition, as there was a small number of included
studies, risk of publication bias could not be ruled out. (ii)
Safety issues, moreover, could not be assessed adequately as
only three trials reported adverse events or reasons for drop-
out. Those could be classified as not serious except in two
cases of breast cancer recurrence, where MBSR/MBCT cannot

be excluded as a cause but would appear unlikely. (iii)
Evidence might be biased by the small number of RCTs used
in several of the meta-analyses. Conclusions drawn, especially
those from k=2 analyzes, remain preliminary. (iv) Moreover,
the inclusion of non-peer reviewed data, retrieved by the trial
authors upon request, might have introduced bias. (v)
Heterogeneity might be an additional source for bias. Neither
clinical heterogeneity (no decrease in statistical heterogeneity
in subgroup analyses) nor methodological heterogeneity (no
decrease in statistical heterogeneity in sensitivity analyses)
could explain the statistical heterogeneity of effects.

Further clinical trials on MBSR and MBCT for women with
breast cancer are required. This meta-analysis could not draw
any conclusions for women with metastatic breast cancer nor
for longer term follow-ups. As outcome domains varied a lot
between studies, future trials should select standardized out-
come clusters with high relevance for women with breast
cancer as for example recommended by Reich et al. [67].
Moreover, future trials should ensure rigorous methodology
and reporting and should focus on developing adequate
control groups that better ensure controlling for unspecific
therapy and therapist effects in order to reduce risk of per-
formance bias. Finally, increased attention should be paid to
adequately assessing and reporting adverse events and rea-
sons for drop-out.

Implications for clinical practice should be drawn in the
light of these limitations. This meta-analysis suggests short-
term effectiveness and safety of MBSR/MBCT interventions
for women diagnosed with breast cancer during and subse-
quent to adjuvant treatment. Therefore, offering MBSR/MBCT
courses to such patients could might provide an additional
option in supportive cancer care.

Conclusions

This systematic review found preliminary evidence of the
safety and short-term effectiveness of MBIs in women with
breast cancer for HQol, fatigue, sleep, stress, anxiety, and
depression. However, the clinical relevance remains unclear
from most of the findings. Further trials with longer follow-
up periods and more active control conditions are needed
before MBIs can definitely be recommended for women with
breast cancer.
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