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Abstract
Objective:

Mindfulness‐based interventions (MBIs) are increasingly used within
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psycho‐oncology. Since the publication of the most recent comprehensive meta‐
analysis on MBIs in cancer in 2012, the number of published trials has more than doubled. We therefore conducted a systematic review and meta‐analysis of randomized
controlled trials (RCTs), testing the efficacy of MBIs on measures of psychological distress (primary outcome) and other health outcomes in cancer patients and survivors.
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Methods:

Two authors conducted independent literature searches in electronic

databases from first available date to 10 October 2018, selected eligible studies,
extracted data for meta‐analysis, and evaluated risk of bias.
Results:

Twenty‐nine independent RCTs (reported in 38 papers) with 3274 partici-

pants were included. Small and statistically significant pooled effects of MBIs on
combined measures of psychological distress were found at post‐intervention
(Hedges's g = 0.32; 95%CI: 0.22‐0.41; P < .001) and follow‐up (g = 0.19; 95%CI:
0.07‐0.30; P < .002). Statistically significant effects were also found at either post‐
intervention or follow‐up for a range of self‐reported secondary outcomes, including
anxiety, depression, fear of cancer recurrence, fatigue, sleep disturbances, and pain (g:
0.20 to 0.51; p: <.001 to.047). Larger effects of MBIs on psychological distress were
found in studies (a) adhering to the original MBI manuals, (b) with younger patients, (c)
with passive control conditions, and (d) shorter time to follow‐up. Improvements in
mindfulness skills were associated with greater reductions in psychological distress
at post‐intervention.
Conclusions:

MBIs appear efficacious in reducing psychological distress and other

symptoms in cancer patients and survivors. However, many of the effects were of
small magnitude, suggesting a need for intervention optimization research.
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1 | BACKGROUND

As the number of RCTs of MBIs in cancer patients and survivors has
more than doubled since the first comprehensive meta‐analysis,8 an

Approximately 38% of US citizens will be diagnosed with cancer at
some point in their lives, and the number of cancer survivors increased

update is desirable.
On this background, we conducted an updated and comprehensive

Furthermore, cancer

systematic review and meta‐analysis of the immediate and longer‐

mortality has steadily declined since the late 1980s, eg, in the EU with

term effects of MBIs in cancer patients and survivors on the primary

from 10 million in 2002 to 14 million in 2012.

1,2

reductions of 1.6% per year in men and 1% per year in women.

outcome of psychological distress. Psychological distress included var-

Increased survival rates bring new rehabilitation challenges as more

ious individual measures as well as combinations of anxiety, depres-

than one in three cancer patients and survivors experience significant

sion, and distress, representing central aspects of the psychological

3

levels of psychological distress. The National Comprehensive Cancer

symptom cluster identified in this patient group.19 Furthermore, we

Network defines distress as a multi‐determined unpleasant emotional

explored effects on a number of secondary outcomes, namely,

experience.5 Significant psychological distress impairs quality of life

cancer‐related QoL and a range of individual psychological and physi-

4

6

4

(QoL) and requires psychological treatment, underscoring the need

cal symptoms commonly experienced by cancer patients and survi-

for evidence‐based rehabilitation programs. In the last two decades,

vors, including anxiety, depression, post‐traumatic stress symptoms,

mindfulness‐based interventions (MBIs) have increasingly been used

fear of cancer recurrence, pain, fatigue, and sleep disturbances. In

to reduce psychological distress in patients during as well as after

addition, we examined the possible moderating role of a number of

cancer treatment.

patient, cancer, and intervention characteristics. Finally, we explored

7

A meta‐analysis from 2012 of the nine RCTs available at the time

the associations between changes in putative MBI mechanisms,

found that MBIs reduced anxiety and depression with effects

including mindfulness skills, self‐compassion, and rumination, and

corresponding to small effect sizes (ESs; Hedges's g: 0.37 and 0.44).8

effects of MBIs on psychological distress.

These findings have since been supported in a number of more recent
meta‐analyses focusing on depression and anxiety in cancer patients,9
primarily patients with breast cancer.10-12 In addition, these meta‐

2 | M E T H O DS

analyses have found positive effects of MBIs on a range of other
cancer‐related outcomes.10,12

The present review was preregistered with PROSPERO (registration

However, although previous meta‐analyses on MBIs for cancer
patients and survivors have contributed to our current knowledge,

number: CRD42018096911)20 and conducted and reported in accordance with the PRISMA guidelines.21,22

some issues remain. First, previous meta‐analyses have been restricted
in their scope by being either relatively narrow, eg, focusing only on
effects of mindfulness‐based stress reduction (MBSR) in breast cancer

2.1 | Search strategy

survivors,13 or very broad, eg, focusing on “mind‐body approaches.”14
Second, the majority of previous meta‐analyses have only included a
9,11,15

small number of psychological outcomes,

Electronic databases (PubMed, Web of Science, PsychINFO, and

although psychological

CINAHL) were independently searched by two authors (LC and MJ)

and physical consequences of cancer can be multifaceted.16 Third,

for publications from first available date to 10 October 2018 with

none of the previous meta‐analyses have explored the possible

prespecified search terms to identify RCTs of MBIs for cancer patients

moderating role of between‐study differences in patient, cancer, and

and survivors. The final search strategy was based on the PICO

intervention characteristics, eg, mindfulness‐based cognitive therapy

approach,23 combining the following search terms: Population (cancer

(MBCT) versus MBSR or adapted versions like mindfulness‐based can-

OR neoplasm) AND Intervention (mindful* OR meditation OR MBCT

cer recovery (MBCR).17 Knowing how between‐study differences in

OR MBSR OR MBCR) AND Outcome (anxiety OR depression OR

such characteristics may influence the efficacy of MBIs may inform

depressive OR symptom OR fear OR adaptation OR “mental health”

clinical practice as to “what works for whom.” Fourth, information that

OR “psychological distress” OR distress OR reaction; full search string

points to the working mechanisms of MBIs may be an important step

provided in the Supplementary material). No search term for

toward optimization of MBIs,18 and associations between changes in

Comparison was included as this proved too restrictive. In addition, a

possible mediators and effects of MBIs in cancer patients and survi-

backward search (snowballing) was conducted of reference lists from

vors have not previously been explored in meta‐analyses. Finally, the

identified reports and earlier systematic reviews together with a for-

possible associations between the quality of the MBIs and their

ward search (citation tracking) until no additional relevant reports

effects in cancer patients and survivors have not yet been studied.

were found.
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2.2 | Selection procedure and data extraction

possible adaptations (1 point; if the study did not involve any adaptations, full points were given); (b) relevant profession of mindfulness

Two authors (LC and MJ) independently performed title and abstract

instructor (mental health specialist: 1 point); (c) adequate experience

screening, followed by full‐text screening. Inter‐rater reliability for

and training/education of mindfulness instructor (clinical experience:

full‐text screening was adequate (agreement = 92.6%, kappa = .70).

1 point; mindfulness education: 1 point); (d) adherence to intervention

Disagreements were discussed with a third author (AS or RZ) and a

protocol (assessed adherence: 1 point; adherence reported in the

final decision negotiated.

results: 1 point); and (e) assessment of teacher competence (assessed
23

Popula-

competence: 1 point; competence reported in the results: 1 point).

tion: Adult (≥18 years) cancer patients or survivors (any type and

The total MBI quality score ranged from 0 to 9. Inter‐rater reliability

stage). Intervention: MBIs with mindfulness as the main component,

was good (agreement 87.6%, kappa = 0.81).

Study eligibility was assessed using the PICO approach.

as opposed to being a subcomponent of a program (eg, acceptance
and commitment therapy) and including formal meditation homework.
Comparison: RCTs with at least one non‐MBI control arm. Outcomes:
One or more measures of distress, including perceived stress, anxiety,
depression, and combined measures of distress, eg, the Hospital
Anxiety and Depression Scale (HADS) total score.24 If results of the
same trial were reported in more than one publication, additional
publications reporting secondary outcomes could be included. Only
original research reported in English was included.
Data were extracted by LC and included (a) study characteristics
(publication year, study design, type of control group [passive, active,
competing], intent‐to‐treat [ITT] analyses [yes, no], and assessment
time points); (b) patient characteristics (gender, age, cancer type, cancer

2.5 | Quality of evidence assessment
The GRADE system27 was used to rate the overall quality of evidence
of the meta‐analytic results as high, moderate, low, or very low.
GRADE assessment goes beyond risk of bias, which addresses internal
validity of the included studies, as the GRADE assessment reflects the
general confidence in the overall ES. GRADE uses a baseline rating of
high for RCTs. This rating can be downgraded based on five assessment criteria: risk of bias, inconsistency of the results, indirectness,
imprecision, and publication bias. The ratings were conducted and
negotiated by all authors.

stage, time since diagnosis, symptom levels as study inclusion criteria);
(c) MBI characteristics (number and length of sessions [hours], interven-

2.6 | Computing effect sizes

tion based on MBSR or MBCT, MBI changes/adaptations [minor,
major], actual home practice [minutes]); and (d) self‐reported outcomes

All analyses were performed with Comprehensive Meta‐Analysis.28

(psychological distress, PTSD symptoms, fear of cancer recurrence,

The primary outcome was overall psychological distress, which

physical symptoms, and cancer‐related QoL) and hypothesized media-

consisted of measures of perceived stress, anxiety, depression, and

tors (mindfulness skills, self‐compassion, and rumination). Unadjusted

combined measures of distress, eg, the HADS total score.24 We chose

means, standard deviations, and number of participants based on the

a broad outcome to represent the psychological symptom cluster,19

ITT sample were extracted. If the data reported were insufficient for

which, in addition, enabled us to include more studies and improve

meta‐analysis, authors were contacted and asked to provide these data.

the statistical power of moderation analyses. To address possible dif-

As our aim was to evaluate the overall efficacy, in case of more than

ferences between psychological symptoms, we also examined anxiety

two trial arms (K = 5), we included the most passive control condition.

and depression separately as secondary outcomes. Additional second-

For example, if a nutrition intervention and a waitlist were the control

ary outcomes were PTSD symptoms, fear of cancer recurrence,

conditions, the waitlist condition was included as comparison.

fatigue, pain, sleep disturbance, and QoL. Hedges's g, a variation of
Cohen's d,29 correcting for possible bias due to small sample sizes,30

2.3 | Risk of bias assessment
Risk of bias was assessed by LC and MJ using the Cochrane Risk of
Bias Tool.25 This tool evaluates risk of bias regarding (a) random
sequence generation, (b) allocation concealment, (c) blinding of participants and personnel, (d) blinding of outcome assessment, (e) incomplete outcome data, and (f) selective reporting. Risk of bias was
rated as low, unclear or high.

was used as the standardized ES. Hedges's g can be characterized as
small (0.2), medium (0.5), or large (0.8).29 ESs were calculated for pre‐
to post‐treatment and for pre‐treatment to the last follow‐up.
Whenever possible, ESs were computed using reported means and
standard deviations. If these data were unavailable, authors were
contacted. If authors did not respond or were unable to provide the
data, ESs were based on reported ESs or calculated based on N and
other reported statistics, eg, P values and F ‐values. Pooled ESs were
weighted by the inverse standard error, taking into account the
precision of each study, with positive values chosen to indicate effects

2.4 | MBI quality assessment

in the hypothesized direction. When multiple outcomes from one study
were included in the same analysis, the average ES was calculated and

Two authors (LC and MJ) evaluated MBI quality using five criteria
26

inspired by Shaw and colleagues.

The criteria included (a) clear

description of structure and themes of the intervention (1 point) and

weighted by the precision of the individual ESs. As differences in ESs
can only very rarely be assumed to be purely attributed to sampling
error, a random effects model was chosen a priori for all analyses.
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effects were averaged within and across outcomes, so that any given
study in any given analysis was only represented once in each analysis.

The possibility of publication bias was evaluated with funnel plots and
31,32

The influence of possible outliers was explored with sensitivity analy-

If the results were suggestive of publication bias, an

ses omitting ESs above or below two standard deviations from the

adjusted ES was calculated using the Duval and Tweedie trim‐and‐fill

pooled ES.36 In addition, the influence of studies with online MBIs

Egger's tests.
33

method,

which imputes “missing” studies and recalculates the ES

was examined with sensitivity analyses omitting these studies.

accordingly. In case of statistically significant results (P < .05), we calcu-

When available for at least eight studies per parameter in the anal-

lated the failsafe N, ie, the number of unpublished studies with null find-

ysis, possible moderators of the effect on the primary outcome were

ings that would reduce the results to statistical non‐significance (P >

explored with meta‐regression. Categorical and continuous modera-

.05). A failsafe N exceeding 5K+10 (K = number of studies) has been sug-

tors related to study design included type of control group (passive

gested to be sufficiently robust in the face of possible publication bias.34

control, active control, and competing intervention), time to post‐
intervention (weeks) and follow‐up (months), attrition rates (percent-

2.8 | Analytical strategy

age), risk of bias score, and publication year (year). Patient‐related
moderators included sample mean age (years), gender (percent

Pooled ESs were calculated for the primary outcome, ie, psychological

women), and symptom inclusion criteria (yes, no). Cancer‐related mod-

distress, as various combinations of anxiety, depression, and stress

erators included cancer type (breast, mixed), cancer stage (non‐meta-

measures, as well as for all secondary psychological and physical out-

static, mixed), and time since diagnosis (months). Intervention‐related

comes (see Table S1 in the Supporting Information for included out-

moderators included MBI type (MBSR, MBCT), intervention dose

comes per study). To satisfy the assumption of independence,35

(hours), adaptations from the original protocol (minor, major), and

FIGURE 1

Flowchart of study selection
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Main characteristics of included studies
Participant characteristics: type of cancer, stage of
cancer, time since diagnosis, severity inclusion criteria

Total n in
analyses

Intervention and
control groups (na)

Blaes et al. 201637

Mixed, 69% breast; within 6 mo of completion of
chemotherapy/radiation

41

MBCR (28)
WL (14)

Bower et al. 201538;
Boyle et al. 201739

Breast; stage 0 to III; 4 y since diagnosis

71

MAPS (39)
WL (32)

Bränström et al. 201040;
Bränström et al. 201241

Mixed,76% breast

71

MBSR (32)
WL (39)

Bruggeman‐Everts et al. 201742

Mixed, 47% breast; with severe fatigue

84

Online eMBCT (55)
Ambulant activity feedback (62)b
PE emails (50)

Carlson et al. 201343;
Schellekens et al.201744

Breast; stage 0 to IV; 26 mo since diagnosis;
with distress

134

MBCR (113)
SET (104)b
SMS (54)

Chambers et al. 201745

Prostate; advanced; 6 y since diagnosis

189

MBCT in teleconference groups (94)
Enhanced UC (95)

Compen et al. 201846

Mixed, 62% breast; 4 y since diagnosis; with at least
mild psychological distress

245

MBCTc (77)
Online eMBCTc (90)
UC (78)

Foley et al. 201047

Mixed, 42% breast; stage I to IV; 2.1 y since diagnosis

115

MBCT (55)
WL (60)

Garland et al. 201448;
Garland et al. 201549

Mixed, 48% breast; non‐metastatic; with insomnia

110

MBSR (64)
CBT (47)

Henderson et al. 201250

Breast; stage I or II

114

MBSR (56)
NEP (52)b
UC (58)

Hoffman et al. 201251

Breast; 0 to III; 18 mo since diagnosis

214

MBSR (114)
WL (115)

Jang et al. 201652

Breast; 0 to III; treatment less than 2 y ago

24

MBAT (12)
UC WL (12)

Johannsen et al. 201653;
Johannsen et al. 201854

Breast; non‐metastatic; 42 mo since surgery;
with post‐treatment pain

128

MBCT (67)
WL (62)

Johns et al. 201555

Mixed, 86% breast; stage I to IV, with
cancer‐related fatigue

35

MBSR‐CRF (18)
WL (17)

Johns, Brown, et al. 201656;
Johns, Von Ah, et al. 201657

Breast (85%) and colorectal; 2.4 y since cancer
treatment completion; with cancer‐related fatigue

71

Tailored MBSR (35)
PE support group (36)

Kenne Sarenmalm et al. 201758

Breast

114

MBSR (62)
MBSR‐self‐instruct (52)b
No intervention (52)

Kingston et al. 201559

Mixed, 38% breast; with mild to moderate
symptoms of depression/anxiety

13

MBCT (8)
WL UC (8)

Lengacher et al. 201660;
Reich et al. 201719

Breast; 0 to III; 33 wk since treatment

332

MBSR (BC) (167)
UC (155)

Lengacher et al. 200961

Breast; stage 0 to III; 19 wk since treatment

82

MBSR (BC) (41)
WL UC (43)

Lerman et al. 201262

Mixed, 71% breast; 3.8 y since diagnosis

68

MBSR (53)
WL (24)

Monti et al. 200663

Mixed, 46% breast; no terminal patients;
beyond four months and within 2 y of
an original diagnosis (or recurrence)

111

MBAT (56)
WL (55)

Monti et al. 201364

Breast; all stages; 34 mo since diagnosis

191

MBAT (126)
Support group (125)

Study (authors + year)

(Continues)
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(Continued)

Participant characteristics: type of cancer, stage of
cancer, time since diagnosis, severity inclusion criteria

Total n in
analyses

Intervention and
control groups (na)

Nakamura et al. (2013)65

Mixed, 54% breast; 42 mo since diagnosis; with clinically
significant sleep disturbance

38

Mindfulness meditation (20)
PE sleephygiene (18)
Mind‐body bridging program (19)d

Reynolds et al. 201766

Mixed, 40% breast; non‐metastatic; 3 mo
since diagnosis

68

Brief MBT (32)
Relaxation (36)

Schellekens et al. 201767

Lung; stage I to IV; 7 mo since diagnosis

45

MBSR (31)
UC (32)

Speca et al. 200068

Mixed, 41% breast; stage I to IV;

90

MBCR (53)
WL (37)

Würtzen et al. 201369;
Würtzen et al. 201570;
Andersen et al. 201371

Breast; stage I to III; 8 mo since diagnosis

336

MBSR (168)
UC (168)

Zernicke et al. 201472

Mixed, 34% breast; stage I to IV; completed primary cancer
treatment in last 3 y; with at least moderate distress

62

Online MBCR (30)
WL‐UC (32)

Zhang et al. 201773

Breast; Stage I to III; within 2‐6 mo after surgery

58

MBSR (BC) (28)
WL UC (30)

Study (authors + year)

Abbreviations: MAPS, mindfulness awareness practices; MBAT, mindfulness‐based art therapy; MBCR, mindfulness‐based cancer recovery; MBCT, mindfulness‐based cognitive therapy; MBSR, mindfulness‐based stress reduction; MBT, mindfulness‐based training; na, not available; NEP, nutrition education program; PE, psycho‐education; SMS, stress management seminar; UC, usual care; WL, waitlist control group
a

Sample size represents number of participants randomized to each group.

b

Not included in the meta‐analysis, due to primary focus on efficacy.

c

MBCT and eMBCT were combined for analyses.

d

Not included in meta‐analysis due to overlap with mindfulness‐based interventions.

MBI quality score. Moderation analyses were based on random‐effects

psychological distress at post‐treatment corresponding to a small

models and the Maximum Likelihood method.

ES (Hedges's g = 0.32). In addition, MBIs were found to have statistically significant effects on self‐reported symptoms of anxiety,
depression, fear of cancer recurrence, and fatigue with ESs ranging

3 | RESULTS

from small to medium (Hedges's g: 0.29‐0.51; Table 2). With the
exception of fear of cancer recurrence, the majority of the statistically

In total, 38 research papers describing results of 29 independent RCTs
were included. The study selection process is shown in Figure 1.

significant results were robust with failsafe Ns exceeding the
criterion.
Indications of possible publication bias were found for both the

3.1 | Study characteristics

primary outcome of combined psychological distress and the secondary outcome of anxiety. When adjusting for publication bias, ESs

The main characteristics of the included studies are presented inTable 1

remained statistically significant and were only slightly smaller. A sen-

(for further details, see Table S2). The 29 RCTs included a total of 3274

sitivity analysis excluding studies of online MBIs did not substantially

participants with an average study sample size of 117 (range: 16‐245).

change the pooled ES for psychological distress. Likewise, omitting

The majority (86%) of participants were women, 70% had breast cancer,

the outlier ES of one study52 (Hedges's g = 2.31) did not substantially

and sample mean age was 55 years (range: 46‐71). The most common

change the results (Hedges's g = 0.29). Heterogeneity was relatively

type of MBI was MBSR (K = 13, 45%). Interventions involved on aver-

low (38%) for psychological distress, and omitting the outlier52 further

age 16.6 contact hours (range: 4.5‐28.5 hours). Mean follow‐up time

reduced heterogeneity to 10% (data not shown). As seen in Table 2,

was 6.6 months (range 3‐24 months) in the 19 studies, which included

heterogeneity of the remaining outcomes varied from none (PTSD

follow‐up assessment. The outcomes included in each study are shown

symptoms) to high (QoL).

in Table S1.

As seen in Table 3, only two out of the 17 possible moderators,
mean sample age, and type of control group reached statistical signif-

3.2 | Pooled effects at post‐treatment

icance at post‐intervention. Larger ESs were found in studies with
younger participants (β = −0.02) and with passive (g = 0.40) compared

A forest plot of ESs for psychological distress is shown in Figure 2. As

with active control groups (g = 0.15; β = 0.23; for detailed subgroup

seen in Table 2, MBIs had a statistically significant effect on

analyses, see Table S3).
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Forest plot of effect sizes for combined psychological distress outcomes at post‐intervention

3.3 | Pooled effects at follow‐up

less robust. A statistically significant association was found between
improvements from pre‐ to post‐intervention in mindfulness skills

As shown in Table 2, statistical significant pooled effects of MBIs were

and psychological distress (K = 17, β = 0.49, 95%CI: 0.10‐0.89;

found for both psychological distress (g = 0.19) and for the secondary

P = .015). The association did not reach statistical significance at

outcomes of depressive symptoms, sleep disturbance, pain, and

follow‐up (K = 11, β = 0.20, 95%CI: −0.35‐0.75; P = .472). The

symptoms of anxiety (g: 0.20‐0.36). Heterogeneity varied from none

studies were too few (K < 8) to explore the associations of

(pain) to high (fatigue). With the exception of anxiety, the failsafe Ns

changes in self‐compassion and rumination with improvements in

did not exceed the criteria, suggesting less robust findings, but there

psychological distress.

were no indications of publication bias.
As shown in Table 3, five out of the 16 analyzed moderators
reached statistical significance at follow‐up. The significant modera-

3.5 | Risk of bias and MBI quality

tors were type of control group, time to follow‐up, ITT analysis, mean
sample age, and adaptation of MBI, with larger ESs found for studies

As shown in Table S4, most included RCTs were categorized as being

with passive (g = 0.30) versus active control groups (g = 0.01; β =

at low risk regarding the domains of randomization sequence genera-

0.29), for studies with shorter time to follow‐up (β = −0.02), for stud-

tion and incomplete outcome data (K = 18, 62% and K = 22, 76%,

ies with no ITT analysis (g = 0.84) versus studies with ITT analysis

respectively). The risk of bias was high or unclear for blinding of

(g = 0.14; β = −0.70), for studies with younger samples (β = −0.02),

participants/personnel and outcome assessment in a majority of stud-

and for studies including none or minor (g = 0.25) versus major

ies (K = 27, 93% and K = 20, 67%, respectively). Likewise, allocation

adaptations of MBI (g = 0.05; β = −0.21; for results of subgroup

concealment often went unreported (K = 16, 55%), and twelve studies

analyses, see Table S3).

(41%) were evaluated as being at high risk of bias with respect to
selective reporting.
Concerning MBI study quality, most interventions were well‐

3.4 | Exploring possible MBI mechanisms

described (K = 28, 97%), and, in the majority of studies, mindfulness
instructors were reported to be mental health professionals (K = 21,

As seen in Table 2, statistically significant changes were found for all

72%; see Table S4). A full description of both education and

analyzed possible mechanisms of change at both post‐intervention

experience of the mindfulness instructors was only found in 11 RCTs

and follow‐up. As indicated by the failsafe Ns, the results were

(40%), and only two studies (7%) provided a full description of
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TABLE 2 Pooled post‐intervention and follow‐up effects of mindfulness‐based interventions on psychological and physical health outcomes and
proposed mediators in cancer patients and survivors
Sample size
K

Post‐intervention
Psychological distressa
Adj. for publication bias

29
f

Anxiety
Adj. for publication bias
Depression
PTSD symptoms

N

Q

df

3274

45.1

28

1396

18.4

12

Global effect sizes
P

I

Hedges's gc

.022

37.9

0.32

0.22‐0.41

0.29

0.19‐0.40

‐

.104

34.8

0.36

0.22‐0.51

<.001

0.33

0.15‐0.50

‐

2

(31)
13

f

Heterogeneityb

(15)

95% CI

P

Failsafe Nd

Criterione

<.001

536

155

138

75

13

1406

34.7

12

.001

65.4

0.38

0.18‐0.58

<.001

126

75

6

482

4.4

5

.488

0.0

0.09

−0.08‐0.27

.299

‐

‐

Fear of cancer recurrence

4

838

3.7

3

.291

19.8

0.29

0.12‐0.45

.001

13

30

Pain

4

587

5.7

3

.125

47.7

0.18

−0.07‐0.43

.152

‐

‐

Sleep disturbance

8

1021

28.0

7

<.001

75.0

0.22

−0.07‐0.50

.137

‐

‐

Fatigue

6

626

11.9

5

<.036

58.1

0.51

0.22‐0.79

.001

43

40

Quality of life

9

987

34.2

8

<.001

76.6

0.26

−0.02‐0.55

.066

‐

‐

Mindfulness skills

17

2138

28.9

16

.025

44.5

0.23

0.11‐0.36

<.001

93

95

Self‐compassion

6

335

2.4

5

.796

0.0

0.42

0.21‐0.64

<.001

20

40

Rumination

3

361

2.7

2

.258

26.3

0.43

0.14‐0.72

.003

7

25

18

2207

28.6

17

.038

40.6

0.19

0.07‐0.30

002

76

100

Anxiety

8

1048

15.7

7

.028

55.3

0.36

0.15‐0.56

.001

51

50

Depression

8

1058

13.9

7

.053

49.7

0.20

0.01‐0.40

.040

14

50

PTSD symptoms

6

482

5.2

5

.386

4.7

0.17

−0.02‐0.35

.072

‐

‐

Pain

4

587

1.4

3

.698

0.0

0.20

0.04‐0.36

.016

1

30

Sleep disturbance

8

1021

17.8

7

.013

60.7

0.23

0.00‐0.45

.047

15

50

Fatigue

6

645

25.8

5

.001

80.6

0.40

−0.01‐0.80

.057

‐

‐

Follow‐up
Psychological distressa

5

615

7.9

4

.096

49.2

0.09

−0.15‐0.32

.477

‐

‐

Mindfulness skills

11

1450

11.7

10

.309

14.2

0.20

0.08‐0.32

.001

31

65

Self‐compassion

5

332

1.9

4

.758

0.0

0.32

0.10‐0.54

.005

7

35

Quality of life

Abbreviation: PTSD, post‐traumatic stress disorder.
Bold values indicate statistical significance.
a

Primary outcome variable—psychological distress, anxiety, and depression.

b

Q‐statistic: P values < .1 taken to suggest heterogeneity. I2 statistic: 0% (no heterogeneity), 25% (low heterogeneity), 50% (moderate heterogeneity), and
75% (high heterogeneity).

c

ES = Hedges's g. A positive value indicates an effect size in the hypothesized direction. All ESs were combined using a random effects model. Conventions:
small (0.2); medium (0.5); and large (0.8).29
d

Failsafe N = number of non‐significant studies that would bring the P value to non‐significant (P > .05).

e

A Failsafe N exceeding the criterion (5x+10) indicates a robust result.34

If analyses indicated possible publication bias, missing studies were imputed and an adjusted ESR calculated (italics).33 K indicates number of published
studies + number of imputed studies.

f

[Correction added on 28 October 2019, after first online publication: In Table 2, under follow‐up, in the psychological distress row, the P is missing a point
before the number and it has been corrected from ‘038’ to ‘.038’ and the I2 in the same row has been corrected from ‘40.’ to ‘40.6’. The alignment of columns
has also been fixed in this current version.]

adherence to the intervention protocol and teacher competency.

3.6 | Overall quality of the evidence

As shown in Table 3, MBI quality scores were unassociated with
effects on psychological distress at both post‐intervention and

Using GRADE,27 the overall quality of the evidence was rated as

follow‐up.

moderate, suggesting a moderate level of confidence in the effect
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Exploring moderators of effects on psychological distressa at post‐intervention and follow‐up: results of meta‐regression
Kc

Betad

95%CI

P (two‐tailed)

Cancer type: breast (referent: mixed)

27

−0.10

−0.25‐0.05

.174

Cancer stage: non‐metastatic (referent: mixed)

24

−0.08

−0.24‐0.09

.349

Distress level inclusion criterion (referent: no)

27

−0.02

−0.19‐0.15

.818

Control: passive (referent: active)

25

0.23

0.03‐0.43

.027

Intervention adaptation: major (referent: minor)

28

0.00

−0.15‐0.15

.991

Intention to treat: yes (referent: no)

29

−0.06

−0.29‐0.17

.632

Gender(% women)

29

0.00

0.00‐0.01

.137

Mean sample age (years)

29

−0.02

−0.03‐0.00

.017

Time since cancer diagnosis

12

0.00

−0.01‐0.00

.698

Time to post‐intervention (weeks)

29

0.00

−0.04‐0.03

.794

Intervention dose (total hours intervention)

26

0.01

−0.00‐0.02

.122

Home practice/day (minutes)

11

0.01

0.00‐0.03

.082

Attrition rate at post‐intervention (%)

28

−0.00

−0.01‐0.01

.549

Publication year

29

−0.02

−0.04‐0.00

.062

Mindfulness‐based intervention quality (range:0‐9)

28

−0.04

−0.10‐0.02

.193

Moderator (follow‐up)a

K

Betab

95%CI

P (two‐tailed)

Cancer type: breast (referent: mixed)

16

−0.05

−0.25‐0.16

.670

Cancer stage: non‐metastatic (referent: mixed)

16

0.12

−0.09‐0.32

.273

Distress level inclusion criterion (referent: no)

16

0.00

−0.22‐0.23

.985

Moderator (post‐intervention)b

Control: passive (referent: active)

14

0.29

0.06‐0.52

.014

Intervention adaptation: major (referent: minor)

18

−0.21

−0.39‐−0.03

.024

Intention to treat: yes (referent: no)

18

−0.70

−1.12‐−0.28

.001

Gender(% women)

18

0.00

0.00‐0.01

.078

Mean sample age (Years)

18

−0.02

−0.03‐0.00

.028

8

−0.00

−0.01‐0.00

.062

Time to follow‐up (weeks)

18

−0.02

−0.04‐0.00

.046

Intervention dose (total hours intervention)

15

0.00

−0.01‐0.02

.662

Attrition rate at follow‐up (%)

16

−0.01

−0.02‐0.00

.124

Publication year

18

0.01

−0.04‐0.05

.778

Mindfulness‐based intervention quality (range: 0‐9)

18

−0.05

−0.14‐0.04

.283

Time since cancer diagnosis (months)

Bold values indicate statistical significance.
a

Primary outcome variable—psychological distress, anxiety, and depression.

b

Analyses conducted when > 8 studies available for the analysis.

c

Number of included studies.

d

Maximum likelihood.

estimate. The level of evidence for RCTs was downgraded from

the first to address moderators and putative working mechanisms in

high to moderate due to serious concerns regarding inconsistency,

this group. Our results showed small but robust effects of MBIs in can-

ie, considerable heterogeneity and inability to identify the reasons

cer patients and survivors on psychological distress combined as well

for the heterogeneity. Overall, no serious concerns were found for

as individual symptoms of anxiety and depression at post‐intervention.

risk of bias, indirectness, imprecision, or publication bias.

The effect on anxiety at follow‐up was robust and of similar magnitude,
whereas the effects on overall psychological distress and depression

4

|

DISCUSSION

were smaller and less robust. The results in our updated meta‐analysis
are generally similar to those reported in previous meta‐analyses

The present comprehensive meta‐analysis provides updated ES esti-

of fewer studies for anxiety8,10,12 and depression8,12 but smaller than

mates for the efficacy of MBIs in cancer patients and survivors and is

those reported in two previous meta‐analyses of seven RCTs with
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usual care or no‐intervention control groups (respectively, SMD =

namely, that patients willing to participate in RCTs are also those

−0.75[anxiety],9 −0.90[depression],9 and −1.13[depression]10).

who are likely to benefit, even when baseline symptoms are minimal,

In addition, MBIs were found to reduce self‐reported fear of cancer

especially when self‐referral sampling strategies are used.83 In terms

recurrence and fatigue at post‐treatment and pain and sleep distur-

of clinical practice, this could indicate that patients with a preference

bance at follow‐up, but no effects were found for measures of

for MBIs are also those who should be referred to MBIs, which is in

cancer‐related QoL or post‐traumatic stress symptoms. A previous

accordance with research suggesting that patients benefit more when

meta‐analysis of MBSR and MBCT for breast cancer patients did find

they receive their preferred treatment.84

small but significant effects of these interventions on health‐related

We did not find differences in efficacy between MBSR and MBCT‐

QoL in general.12 Possibly, MBIs target general health‐related QoL

based interventions, suggesting that different types of MBIs may be

and not specifically cancer‐related QoL. Studies with passive control

equally beneficial for cancer patients. However, our results also indi-

conditions (compared with active/competing conditions) and studies

cate that it may be important to use MBIs that adhere strongly to

with younger participants reported greater reductions in psychological

the original MBSR or MBCT protocols,74,75 as these interventions

distress at post‐intervention. At follow‐up, larger effects were found

showed larger effects compared with MBIs with major adaptations in

for MBIs adhering to the original protocols74,75 and studies with shorter

duration and content. The number of contact hours during the inter-

follow‐up periods. Changes in mindfulness were related to reductions

vention did not fully explain the difference in efficacy of MBIs with

in psychological distress at post‐treatment but not at follow‐up.

major versus minor adaptations. Exploring MBI quality showed that
adherence to the intervention protocol was frequently not reported,
and monitoring protocol adherence and trainer quality85 is recom-

4.1 | Clinical implications

mended for clinical practice and future research.
Our estimates of effects were generally of small magnitude. Although
ESs cannot be directly interpreted in terms of clinical relevance, the

4.2 | Research implications

combined ESs in the literature do not appear to reach the threshold
of a minimal clinically important effect.76 It should be noted here that

GRADE evaluation showed a moderate level of confidence in our

the studies included not only passive control conditions but also active

effect estimates due to some level of heterogeneity, with patient, can-

controls and competing interventions, which were found associated

cer, and intervention characteristics unable to fully explain this hetero-

with smaller effects and should be considered when interpreting

geneity. Other type of moderators, eg, psychological traits, could be

77

effects.

Furthermore, despite modest effects, MBIs have previously
78

relevant to explore in future research aiming to optimize intervention

easily accessible, and non‐patholo-

gain. The risk of bias assessment also indicated that reporting of alloca-

gizing.79 It should also be noted that the theoretical underpinnings of

tion concealment and blinding of outcome assessors can be improved.

mindfulness suggest that, in addition to symptom reduction, MBIs can

In addition, most studies failed to assess adverse effects, an issue to

lead to beneficial effects across various domains, eg, personal growth

be addressed in future of MBIs with cancer patients and survivors.86

been found to be cost‐effective,

80

Finally, ESs of MBIs are similar to those

Changes in mindfulness skills were associated with post‐treatment

found for cognitive behavioral therapy (CBT) with breast cancer

effects on psychological distress, which is in concordance with findings

patients, with CBT being the currently most commonly used psychoso-

of a meta‐analysis focusing on mediating mechanisms in a broader

and healthy lifestyle changes.

Taken together,

sample of participants.87 However, we found no associations at fol-

MBIs may be relevant treatment options for cancer patients and survi-

low‐up, thus impeding an unambiguous interpretation of mindfulness

vors, although direct comparisons of MBIs with, eg, CBTs are needed

skills as a working mechanism.

81

cial intervention for psychological distress in cancer.

for this patient group. This is an important area for future research.
Our results indicate that time since diagnosis was unrelated to

4.3 | Study limitations

intervention gain and that patients with different types and at different stages of cancer may benefit from MBIs, which is accordance with

Among the strengths of the present meta‐analysis are its comprehen-

previous qualitative research.82 Younger patients, on the other hand,

siveness, including the relatively large number of RCTs (K = 29)

appeared to benefit more from MBIs than older patients. Considering

reporting on a broad range of cancer‐related symptoms and late

that participants were relatively young (mean sample age: 55 years)

effects and focusing on both immediate and longer‐term effects. In

compared with the general population of cancer patients (median age

addition, to our knowledge, the present meta‐analysis is the first to

66 years at diagnosis),2 clinical oncologists are advised that older can-

explore moderators and putative working mechanisms of MBI in this

cer patients may benefit less from MBIs.

patient group. The primary outcome of psychological distress was

The guidelines of the National Comprehensive Cancer Network

broad and included several aspects of psychological distress. This can

suggest that treatment only be offered when distress symptoms are

be viewed as a strength, as it enabled the inclusion of a large number

significant.5 These guidelines are inconsistent with our results showing

of studies and represents a common psychological symptom cluster in

that studies that included patients based on high baseline symptom-

cancer patients and survivors.19 It could, nevertheless, also be a poten-

atology did not find larger effects of MBIs compared with studies that

tial cause of heterogeneity challenging the interpretability of results.

did not. This could, on the other hand, also suggest a possible bias,

The heterogeneity of the results was, however, only medium and
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was mainly due to one outlier study, and we also analyzed all individual
distress outcomes separately. Another possible limitation relates to the
large number of moderator analyses increasing the risk of type‐1 error.
Although we did not adjust for multiple comparisons, as this could
increase the risk of type‐2 error, it is recommended that results are
interpreted not only according to their statistical significance but also
their ES.
In conclusion, MBIs appear efficacious in reducing psychological
distress and a number of other psychological and physical symptoms
in cancer patients and survivors, while noting that the effects are generally of small magnitude. Patients with different types of cancer at
different stages may benefit, and MBIs adhering closely to the original
protocols (MBSR and MBCT) appear to have larger effects. Future
research could focus on non‐inferiority trials comparing MBI with
other psychosocial interventions as well as on working mechanisms
of MBIs with the aim of optimizing treatment effects. Moderation
studies are needed to identify for whom MBIs may work best,
supporting the development of individualized healthcare.
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