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Abstract

Objective: To assess whether mind–body therapies are effective for relieving

cancer‐related pain in adults, since at least one‐third of adults with cancer are

affected by moderate or severe pain.

Methods: We searched for all randomized or quasi‐randomized controlled trials

that included adults (≥18 years) with cancer‐related pain who were treated with

mind–body therapies (mindfulness, hypnosis, yoga, guided imagery, and progressive

muscle relaxation) in MEDLINE, Embase, CINAHL, Cochrane Central Register of

Controlled Trials (CENTRAL), Science Citation Index, Web of Science, trials regis-

ters, and reference lists. The primary outcome was pain intensity. We calculated the

standardized mean differences and 95% confidence intervals (CIs) and assessed the

risk of bias.

Results:We identified 40 primary studies involving a total of 3569 participants. The

meta‐analysis included 24 studies (2404 participants) and showed a significant ef-

fect of −0.39 (95% CI −0.62 to −0.16) with considerable heterogeneity (I2 = 86.3%,

p < 0.001). After we excluded four “outlier” studies in sensitivity analyses, the effect

size remained significant but weaker. There was a high risk of bias in all studies, for

example, performance bias due to lack of participant blinding. Patients in multiple

settings were included but many studies were of low quality.

Conclusions: Mind–body therapies may be effective in improving cancer pain, but

the quality of the evidence is low. There is a need for further high‐quality clinical

trials.

K E YWORD S

adults, cancer, mind–body therapies, oncology, pain, Psycho‐Oncology

Systematic review registration number: PROSPERO 2018 CRD42018102741.

This is an open access article under the terms of the Creative Commons Attribution‐NonCommercial‐NoDerivs License, which permits use and distribution in any

medium, provided the original work is properly cited, the use is non‐commercial and no modifications or adaptations are made.

© 2021 The Authors. Psycho-Oncology published by John Wiley & Sons Ltd.

Psycho‐Oncology. 2022;31:345–371. wileyonlinelibrary.com/journal/pon - 345

https://doi.org/10.1002/pon.5821
https://orcid.org/0000-0003-2616-2086
https://orcid.org/0000-0003-2007-2995
mailto:Nadia.Danon@unisante.ch
mailto:nadiadanon@yahoo.fr
mailto:Pierre-Yves.Rodondi@unifr.ch
mailto:Pierre-Yves.Rodondi@unifr.ch
https://orcid.org/0000-0003-2616-2086
https://orcid.org/0000-0003-2007-2995
http://wileyonlinelibrary.com/journal/pon


1 | BACKGROUND

Although 25 years have passed since the publication of World Health

Organization (WHO) guidelines for cancer pain relief,1 the preva-

lence of pain in patients with cancer is still high. A systematic review2

concluded that, worldwide, with little improvement since 2007,3 over

one‐third of patients (39%) have pain after curative treatment, over

half of patients (55%) have pain during anticancer treatment, and

two‐thirds of patients (66%) have pain with advanced, metastatic, or

terminal disease; overall, more than one‐third of patients (38%)

graded their pain as moderate or severe (numerical rating scale score

≥5/10). The highest prevalence of pain occurred in patients with

head/neck cancer,3 and up to 80% of patients with bone metastases

have pain.4 Moreover, the worldwide prevalence of persons living

after a diagnosis of cancer (accounting for around 5% of the US

population) is increasing due to improvements in early detection,

oncological treatments, and extension of life expectancy.5 The man-

agement of cancer pain, therefore, remains an important challenge in

the clinical setting.1 Although healthcare practitioners often use

opioid therapies for cancer pain, these pharmacological interventions

have side effects.4 Published guidelines in conventional6–8 and in

integrative medicine9,10 suggest that more evidence is needed about

treatments for cancer‐related pain, including non‐pharmacological

interventions. For example, the American Society of Clinical

Oncology guidelines for the management of chronic pain in survivors

of adult cancers recommend a multimodality plan of care that bal-

ances pharmacological and non‐pharmacological techniques, the

latter of which include mind–body therapies such as hypnosis or

mindfulness.11 The quality of the evidence is, however, considered

intermediate in these guidelines, and there is a need for more robust

evidence about whether mind–body therapies could help patients

with cancer pain.

In the last decades, the Western world has developed a growing

interest in several mind–body therapies stemming from ancient

medical systems, mainly from Asia (traditional Chinese medicine,

Ayurveda, etc.). These therapies include yoga, meditation, tai ji, and

their variants, as well as other techniques or schools. The practice of

mind–body techniques has existed since ancient times. Mind–body

therapies are not expensive and have few negative side effects.12

Nevertheless, there is no consensus on a standard definition of mind–

body techniques, and some mind–body definitions partly overlap with

the definition of complementary medicine (CM): according to the

National Center for Complementary and Integrative Health,13 “mind

and body practices are a large and diverse group of techniques that

are administered or taught to others by a trained practitioner or

teacher.” In PubMed Medical Subject Headings (MeSH),14 mind–body

therapies are “treatment methods or techniques which are based on

the knowledge of mind and body interactions. These techniques can

be used to reduce the feeling of tension and effect of stress, and to

enhance the physiological and psychological well‐being of an

individual.”

In 2006, a systematic review on the efficacy of CM for cancer

pain15 concluded that there was a paucity of multi‐institutional

randomized controlled trials (RCTs) evaluating CM interventions

for cancer pain with adequate power, duration, and sham control.

Hypnosis, imagery, support groups, acupuncture, and healing touch

seemed promising, particularly in the short term. However, none

could be recommended because of the paucity of rigorous trials,

which also highlighted the need for methodologically strong RCTs to

assess their effectiveness.15 More recently, several systematic re-

views have explored the effects of mind–body therapies on psycho-

logical stress and well‐being, chronic pain, and health‐related quality

of life among women with breast cancer,16–18 without, however, a

specific focus on cancer‐related pain. This review is necessary on the

basis that (1) pain management guidelines call for a multimodal

approach, and (2) mind–body therapies offer a different mechanism

of action than analgesic pain management. The objective of the

present systematic review is to assess whether mind–body therapies

are effective for relieving cancer‐related pain. Pain relief applies to

different situations in oncological patients; we therefore decided to

focus on cancer‐related pain.

2 | METHODS

This review included intervention studies that involved adults aged

18 years and over with any cancer who were treated with mind‐body
therapies for cancer pain. As there is no official list of mind‐body
therapies, we had to create a specific list for this review that was

based on lists built by reference centers and expert advice. In order

to decrease confusion in the analysis, we decided not to include

therapies that are not strictly mind‐body therapies. For example,

aromatherapy is on the MeSH list,14 although it is generally consid-

ered herbal medicine.

We developed a list of the mind–body interventions included in

this systematic review (Table S1) on the basis of the following three

information sources: (1) “Mind‐Body Therapies” in PubMed MeSH,14

(2) “Mind‐Body Interventions” in the Cochrane Reviews related to

Complementary Medicine,19 and (3) “Mind and Body Practices” of the

National Center for Complementary and Integrative Health.20 All

therapies from the three lists were considered and submitted for

evaluation to a certified mindfulness instructor with long‐time

experience in mind–body therapies. His role was to make sure that

the list was coherent with clinical practice. At last, it was submitted

to two overseas internationally recognized academic experts in CM.

The primary or secondary outcome of included studies had to be

pain or use of analgesics (if reported). We adhered to the PRISMA

guidelines (Preferred Reporting Items for Systematic Reviews and

Meta‐Analyses)21 and indicated and justified the derogations where

necessary. We published the protocol in the PROSPERO register.22

2.1 | Search strategy

The initial search was performed in May 2018 in the following da-

tabases: MEDLINE, Embase, PubMed, PsychInfo, PsycArticles,

346 - DANON ET AL.



CINAHL, Cochrane Central Register of Controlled Trials (CENTRAL),

Science Citation Index, Web of Science, Google Scholar, Clinicaltrials.

gov, and WHO International Clinical Trials Registry Platform (update

May 2020). Besides electronic searches, we manually searched

reference lists to identify additional eligible studies.

2.2 | Eligibility

Eligible studies were RCTs and quasi‐RCTs that evaluated the

effectiveness of mind–body techniques for cancer‐related pain

occurring during or after specific cancer treatment in adults aged 18

years and over. The following mind–body therapies were included as

the experimental interventions: meditation, mindfulness, qigong,

hypnosis, autogenic training, suggestion, guided imagery, relaxation

therapy, tai ji, and yoga (Table S1). “Breathing exercises” were not

included as a mind–body intervention, since this broad category in-

cludes heterogeneous techniques already included in our search,

such as yoga, qigong, and tai ji. We considered the following com-

parison groups: waitlist control, treatment as usual, no therapy, and

any other active therapy (or exercise). Participants in both groups

had to have been intended to receive similar modalities of anticancer

and supportive therapy. Exclusion criteria were studies that focused

on pain related to a specific medical or surgical procedure (such as

biopsy, bone marrow transplantation, surgery) or neuropathic pain (a

side effect of chemotherapy). We chose to exclude procedural pain,

which extends on a different time interval, since acute pain has to be

relieved during a short duration (a few hours or 2 days at most). It is

likely that the mechanisms involved in alleviating pain on 2–12 weeks

differ from the mechanisms acting against acute pain for 2 days. A

separate review would thus be needed for procedural pain.

Neuropathic pain was not included in the present review, as it is

different in many points than nociceptive pain. Neuropathic cancer

pain is associated with poorer outcomes,23,24 more oncological

treatments, greater analgesic requirements (including strong opioids

and adjuvant analgesics), and lower performance status than noci-

ceptive pain.24 Patients with neuropathic pain also reported worse

physical, cognitive, and social functioning.24 Moreover, the Interna-

tional Association for the Study of Pain emphasizes the importance of

a correct diagnosis of the pain in cancer so that tailored treatment

can optimize pain outcomes.25 For these reasons and to decrease

bias in interpretation of results, we considered that treatments of

neuropathic pain in cancer patients should be evaluated separately.

Full text was sought from corresponding authors, where neces-

sary. Studies for which the full text was not available despite the

support of the library of the university hospital and direct requests to

the corresponding authors were excluded because the data included

in the abstract were insufficient for this systematic review. Two re-

viewers (ND and BB) independently screened all abstracts by using

Covidence software. In addition, the reviewers could include only full

texts in a language accessible to them (English, French, German) or at

least with Latin characters (with the help of translation software

where necessary).

2.3 | Data abstraction and synthesis

Two reviewers (ND and MA) independently extracted and entered

data from all included studies into Cochrane extraction sheets, and

then into the “Characteristics of Included Studies Table” (Table 1).

Disagreements were discussed with a third reviewer (BB) until a

consensus was reached.

2.4 | Quality appraisal (risk of bias)

Two review authors (ND and MA) independently assessed risk of bias

by using the Cochrane Risk of Bias Assessment Tool.26 We assessed

risk of bias for the following dimensions: random sequence genera-

tion, allocation concealment, blinding of participants and personnel,

blinding of outcome assessment, incomplete outcome data, selective

outcome reporting, and other sources of bias. We judged each field

for every criterion as “low risk of bias” if requirements were

adequately fulfilled, “high risk of bias” if requirements were not

adequately fulfilled, or “unclear risk of bias” if data provided were

insufficient for a judgment.26 Disagreements were solved by

consensus and involved a third reviewer (BB) where necessary.

2.5 | Statistical analysis

We chose a two‐step approach in our study. The first step was to

“evaluate the evidence” of mind–body interventions in a systematic

review. The second step was to statistically synthesize the collected

data in a meta‐analysis, which required more restrictive rules in

terms of heterogeneity. In order to reduce the heterogeneity of the

groups in the meta‐analysis, we performed it for studies with data on

follow‐up measures of pain when the pain was generalized (not

localized) and for studies with a follow‐up lasting at least 10 days.

Overall, 24 studies met these inclusion criteria and were

included in the meta‐analysis. We included the follow‐up means and

standard deviations (SD) and ignored baseline values. Since only

RCTs (or quasi‐RCTs) were included, we considered baseline values

to be similar in comparison groups (assuming that randomization had

been efficiently performed). We pooled data from the outcomes of

each study to provide an overall measure of the effect of mind–body

therapies on cancer‐related pain. We expressed primary outcomes as

standardized mean differences (SMDs) with 95% confidence intervals

(CIs). The SMD expresses the size of the intervention effect in each

study relative to the variability observed in that study. It can be used

when all studies assess the same outcome but measure it in a variety

of ways such as through different questionnaires.26 We defined a

negative SMD as indicating beneficial effects of the experimental

intervention compared with the comparator intervention for pain.

We inverted scores by subtracting the mean pain score from zero if

studies reported a scale that ranged from 0 to 100, with 100 indi-

cating “no pain at all,” or “optimal health.”27–29 For crossover tri-

als,30,31 we used data only from the first period of intervention
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because the washout period may not be efficiently satisfied with

mind–body interventions. We were unable to calculate the change

scores from baseline because of missing data (namely, the SDs for

changes from baseline or the corresponding correlation coefficients).

We considered that imputing these parameters might be unreliable

because of the variety of interventions, study participant character-

istics, and outcome measurement scales in the included studies.

We analyzed data with STATA version 14.2 (StataCorp LP) and

Cochrane Review Manager for risks of bias.

2.6 | Dealing with missing data

In the case of missing outcome results for pain, no data were

substituted. We attempted to obtain by email the missing results

from trial authors or calculated the standard deviations from the 95%

CIs or the standard errors (if reported).28,32–36 We manually

extracted outcome data from the published figures if the data were

not available in the tables.30,32,37,38

2.7 | Assessment of heterogeneity

We assessed statistical heterogeneity between studies by using the

chi‐square test. To avoid the interpretation of a non‐significant result
of the chi‐square test as evidence of no heterogeneity, we used a

significance level of 0.10, as recommended by Cochrane guidelines.39

We also used the I2 statistic to categorize the magnitude of hetero-

geneity with the following levels: I2 = 0%–24%: low heterogeneity,

I2 = 25%–49%: moderate heterogeneity, I2 = 50%–74%: substantial

heterogeneity, and I2 = 75%–100%: considerable heterogeneity.40

Where heterogeneity was statistically significant, we used a random‐
effects model to interpret the results. Potential sources of hetero-

geneity exist in the outcomes used (e.g., differences in methods of

reporting pain), population (differences in cancer site and nature, or

cause of pain, age, gender, etc.), and comparators used (e.g., active

controls, waitlist). We analyzed all included studies to identify

possible sources of heterogeneity.41

2.8 | Assessment of reporting biases

We generated funnel plots of effect estimates against their standard

errors (on a reversed scale) by using Review Manager software

(RevMan). We assessed the potential risk of publication bias through

visual analysis of funnel plots, with approximately symmetrical funnel

plots indicating low risk and asymmetrical funnel plots hinting at high

risk of publication bias.26 We also attempted to avoid publication bias

by searching trial registries and conference proceedings for unpub-

lished studies. We addressed duplicate publication bias by including

studies with more than one publication only once. We addressed

location bias and language bias by searching multiple databases and

by including non‐English language journals.T
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2.9 | Subgroup analysis, investigation of
heterogeneity, and sensitivity analysis

We combined interventions into four main categories (mindfulness,

hypnosis, yoga, and relaxation) in order to allow comparisons. We

tested subgroup differences by using the chi‐square test for het-

erogeneity across subgroups and computed the I2 statistic for sub-

group differences as the percentage of variance between different

subgroups due to genuine subgroup differences rather than to

chance.26 We performed subgroup and sensitivity analyses to explore

possible reasons for the heterogeneity. For the sensitivity analysis,

we performed the meta‐analysis after excluding four strongly posi-

tive studies.

3 | RESULTS

3.1 | Study and participant characteristics

3.1.1 | Literature search yield

We identified 2437 potentially relevant records. After removal of

duplicates, the final number was 1256. We then excluded 970 re-

cords on the basis of title or abstract screening. Thereafter, we

searched for full texts for the remaining records and manually added

potentially eligible studies from the references of retrieved full texts.

We had to exclude studies without full text (n = 50, including 26

protocols, 5 narrative or editorial reviews, 4 conference abstracts,

and 15 others) after attempts to find them and contacting their

corresponding authors failed. Although 286 records were screened

against our inclusion criteria at full‐text level, 246 of them were

excluded for different reasons (see flow chart in Figure S1). Alto-

gether, the screening process yielded 40 primary studies, with a total

of 3569 participants.

3.2 | Types of study designs, populations, and
settings

The 40 studies were published between 1983 and 2020, including

patients with early (19 studies)28,30,31,38,42–56 or advanced cancer (13

studies).32–35,37,57–64 The study by Oh et al.65 included patients with

cancer at any stage; in 7 studies,27,29,36,66–69 the cancer stage was not

reported. Ten studies had a mindfulness intervention,28,29,42,47–

49,51,53,59,62 13 studies had a yoga or assimilated13 intervention

(including laughter yoga, tai ji, and qigong),32,34,36,45,46,50,52,55,56,63–66 4

studies had a hypnosis intervention,30,33,57,67 and 13 studies a guided

imagery and relaxation intervention.27,31,35,37,38,43,44,54,58,60,61,68,69

One yoga interventionwas online and home practicewasmonitored.66

One study29 included an active control group. The interventions lasted

between20min58 and12weeks50,54,66 (or 1 year,57 but the description

was not completely clear). The number of participants ranged between

1268 and322.49 The study countriesweremainly theUnited States, but

Europe,Asia, andAustraliawere also represented. The cancer typewas

most frequently breast (main focus in 23 studies)28,29,31–34,42–44,46–

57,62,69 and 21 studies included women only.28,29,32–34,38,42,44,46,47,49–

57,62,69 One study involved an intervention of resistance training.54

This study included a relaxation control group, which was considered

an intervention group in the present systematic review. Information on

methods, participants, interventions, and outcomes is presented in

Tables 1 and 2.

3.3 | Characteristics of the outcome measures

Pain was the primary outcome in 20 studies (Table 2) and secondary

in 17 studies,28,29,32,34,36,42,45,48,50,53–56,61,63,65,69 often as a subscale

of quality‐of‐life measures.28 In a few studies, pain was studied in a

cluster syndrome.35,43,60 Different outcome scales were used for

pain, the most frequently used being the visual analog scale or nu-

merical pain rating scale (0–10 or 1–10)30,32,33,35,43,46,52,56–58,67 and

the Brief Pain Inventory (0–10).34,37,38,48,49,51,60,62,64 One small study

published no group results (only individual data) for pain.68 One

study published results that were not interpretable.61 To our

knowledge, no study reported any data on adverse effects. In addi-

tion, the study by Johannsen et al. reported outcome data on use of

pain medication (as well as the study with uninterpretable results).61

3.4 | Quality of studies

The analysis of risk of bias yielded the following results (Figure 1).

Among the 40 studies, 37 had a low risk of selection bias (random

sequence generation), more than half had an unclear risk related to

allocation concealment, 2 studies30,69 had a high risk, and 16 studies

had a low risk (Figure 1). All 40 studies had a high risk of performance

bias due to lack of blinding of participants and personnel (which is not

feasible for mind–body interventions). Almost all studies had a high

risk of detection bias due to lack of blinding of outcome assessment.

Almost half of the studies had a high risk of attrition bias due to

incomplete outcome data. Almost all studies had an unclear risk of

reporting bias due to potential selective outcome reporting, except

for 4 studies with a previously published protocol or registration in a

trial registry such as clinicaltrials.gov.36,43,59,66 Almost all studies had

an unclear risk of other bias.

3.5 | Meta‐analysis

Of the 40 studies included in this systematic review, 24 were

included in the meta‐analysis. The remaining 16 studies were

excluded for the following reasons: mean and SD not avail-

able37,51,65,68 (median and interquartile range only,38,64 or effect size

in slopes,57 or mean change from baseline only52,63,66), results not

interpretable,61 intervention lasting less than 10 days31,44,58 or

duration not reported,69 and localized pain.46 The follow‐up time was
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usually 8 weeks (i.e., in 9 of the 24 included studies). The meta‐
analysis of the 24 studies showed a significant effect of −0.39
(95% CI −0.62 to −0.16) of mind–body therapies on cancer‐related
pain (Figure 2).

Heterogeneity was considerable (I2 = 86.3%, p < 0.001). To

explore the possible reasons for these heterogeneous results, we

examined four studies with particularly positive results.32,43,53,67

The study by Mendoza et al. on hypnosis67 had several limitations

F I GUR E 1 Risks of bias
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and risks of bias, in particular a high risk of attrition bias (Figure 1)

and little information about the randomization process and

concealment of allocation. The study by Rahmani et al. on mind-

fulness53 had a high risk of selection bias (random sequence gen-

eration in Figure 1) and an apparently weak quality. A small study

with no sample size calculation, it was presented as a quasi‐
experimental study but with randomization (yet without any

description of the randomization method). The baseline values for

pain were well above mid‐scale (68.1 for the intervention group and

75.0 for the control group on a scale of 100, with 100 being the

worst). The study gave no information about blinding and little in-

formation about outcome assessment.53 The protocol of the study

by Charalambous et al. on guided imagery and progressive muscle

relaxation (PMR) lacked detail. Besides the lack of blinding of the

participants, there was no explanation for the strongly positive ef-

fect of guided imagery and PMR.43 The study by Kumar et al. on

yoga had a high risk of bias. The concealment of allocation was not

clear. The article was relatively short and lacked detail, and the

quality of English was poor. The baseline values for pain were not

reported. We had to manually extract pain outcome results from a

figure.32

The meta‐analysis was performed after exclusion of these

four positive studies, yielding a significant effect of SMD of −0.15
(95% CI −0.27 to −0.03), with moderate heterogeneity (I2 = 41.8%,

p = 0.024). The positive effect of mind–body interventions remained

significant in this sensitivity analysis.

The four main intervention categories were compared in sub-

group analyses. Although relaxation therapies and yoga showed non‐
significant SMDs, mindfulness and hypnosis showed significant re-

sults that favored the intervention (mindfulness: SMD −0.31, 95%
CI −0.61 to −0.00, with considerable heterogeneity, I2 = 78.9%;

hypnosis: SMD −0.80, 95% CI −1.21 to −0.40, with low

F I GUR E 2 Meta‐analysis: forest plot with four main intervention categories (24 studies)
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heterogeneity, I2 = 18.7%). Although the effect of mindfulness was

just beyond statistical significance after exclusion of the highly pos-

itive study53 (SMD −0.17, 95% CI −0.38 to 0.04), the effect of hyp-

nosis remained statistically significant after this exclusion67

(SMD −0.61, 95% CI −1.04 to −0.17). In the funnel plot (Figure S2),

apart from the four outlier studies,32,43,53,67 there was visual sym-

metry and no evidence of publication bias.

3.6 | Studies not included in the meta‐analysis

Among the 16 studies of the systematic review that could not be

included in the meta‐analysis, 1 study was about mindfulness,51 1

was about hypnosis,57 6 were about yoga46,52,64,66 or qigong,63,65 and

8 assessed relaxation (+‐ guided imagery).31,37,38,44,58,61,68,69 These

studies (including pilot or feasibility studies) had the following

outcome results. The study on hypnosis57 in patients with metastatic

breast cancer showed statistically significant effect sizes in slopes, a

result in accordance with the three studies on hypnosis included in

the meta‐analysis. The study on cognitive behavioral therapy inte-

grated with mindfulness,51 which included 24 participants, concluded

that the intervention might be effective to reduce cancer pain. The

six studies on yoga or qigong obtained mixed results (yoga: two

studies had a small to moderate effect size66 or reduced general

pain,52 one study concluded that preliminary efficacy data supported

further investigation of yoga,64 and one study could not conclude

that yoga is more effective than a control condition in reducing

pain).46 One medical qigong study showed no significant results and

explained it a result of the small sample size (30 participants).65 The

second qigong study (with 36 participants, but 24 were compared)

reported mixed results on pain.63 Overall, yoga studies not included

in the meta‐analysis reported results in accordance with the meta‐
analyzed yoga studies.

The eight remaining studies on relaxation (+‐ guided imagery)

showed only weak evidence for very small results (if any): one

study reported immediate pain reductions but no longer term

relief,37 and another study44 reported non‐significant effects on

pain. One study (with a short intervention and follow‐up) reported
pain reductions in both comparison groups, but did no group

comparison.58 One study reported that PMR alone significantly

reduced pain, but not as much as reflexology did, and reported a

probable synergistic effect of PMR and reflexology on pain.38 One

study (with a short intervention and follow‐up) reported that PMR

and analgesic imagery interventions appeared to be helpful (and

more effective than the control condition).31 One pilot study

concluded that relaxation and guided imagery techniques are

feasible, but gave no group results on pain.68 One study concluded

that PMR may reduce pain.69 In summary, the results of the eight

studies on guided imagery and PMR are in line with the five

studies included in the meta‐analysis. Overall, when analyzed in

each of the four intervention groups, the results of the 16 studies

excluded from the meta‐analysis are in line with the 24 meta‐
analyzed studies.

4 | DISCUSSION

4.1 | Main findings

This systematic review on the effect of mind–body interventions on

cancer‐related pain identified 40 studies (3569 participants). The

meta‐analysis showed a significant effect of mind–body therapies

on cancer‐related pain, with considerable heterogeneity. This posi-

tive effect remained significant, although lower, in a sensitivity

analysis that excluded four outlier studies. The quality of evidence is,

however, low.

4.2 | Study limitations

As there is no definite list of mind–body therapies, we had to create

our own list in this systematic review and meta‐analysis, excluding or

including some therapies, which could have had an impact on the re-

ported results. Moreover, we may have underestimated the risk of

bias stemming from the lack of blinding of study participants, since

pain intensity was reported by them, whether directly or via an

assessor. There is a high risk of exaggeration of the effect on pain,

which could reach 34%, according to a systematic review on binary

outcomes.70 Although the encouraging results of the effect of mind–

body therapies could be explained by the placebo effect because of

the impossibility of blinding the participants, it is unlikely that 100% of

the effect is explained by the placebo effect. It is generally regarded as

impossible to blind participants and personnel in mind–body studies,

since no satisfying sham or placebo procedures have been developed

for these interventions. Almost all of the studies included had a high

risk of detection bias due to lack of blinding of outcome assessors. In

addition, in trials that use a waitlist or usual care control condition, the

reported benefits could be the results of nonspecific effects.

The present meta‐analysis included follow‐up data only, for

mean pain intensity. Although the trials were randomized, as can be

seen in Table 2, baseline data for pain sometimes differed between

comparison groups (control and intervention). In addition, the largest

study included in the meta‐analysis49 (322 participants) reported

baseline pain values that were above the theoretical maximum of 10

in the intervention group, which should raise awareness about quality

issues. Furthermore, there were no outcome data on pain frequency

or disability related to pain.71 Our meta‐analysis included many

studies with small sample sizes that were often limited by their

design and the quality of their implementation and reporting. The

considerable heterogeneity was not explained. A floor effect cannot

be ruled out: effect sizes of therapies might be more discernible

among patients with higher pain ratings at baseline.

In addition, our review bears its own limitations. We may have

missed published or unpublished studies. We have indicated potential

reporting errors in the studies included in our review, but we may

also have misread or misinterpreted some results or explanations.

Finally, assessing potential biases in studies is an exercise involving

judgment.
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4.3 | Context

The systematic review from 200615 suggested that, at best, promising

data existed for the ability of some CM therapies to positively affect

cancer pain, the most promising being related to mind–body medicine.

Although many RCTs have been conducted since then, systematic re-

views that summarize the effects of CM therapies on cancer pain are

scarce. A meta‐analysis on psycho‐social interventions (including

relaxation and hypnosis)72 reported medium‐size effects on cancer

pain severity and interference. Although not only linked to cancer pain,

another meta‐analysis73 also showed that mind–body therapies were

associated with moderate improvement of pain.

The mechanism of action of mind–body therapies probably has to

do with the subjective perception of pain, which can be modulated by

different factors such as temperature, circumstances, or context.74

The positive effect of mindfulness can be explained by the use of

highly standardized procedures in this intervention (especially the

mindfulness‐based stress reduction [MBSR] program). MBSR is a

structured program that extends for 8 weeks, requiring daily medi-

tation practice at home of about 45 min.75 To date, many studies

have investigated the effects of the MBSR program, mainly for

mental health outcomes such as depression, stress and anxiety,76

quality of life,28,77,78 and insomnia in patients with a cancer diag-

nosis.79 Mindfulness diminishes affective responses to stress.71 The

changed pain perception, coupled with clinically meaningful im-

provements in cognitive or affective processes, suggests that MBSR

participants learn a new way of processing pain. Although studies

have assessed the biological effects of mind‐body therapies and

MBSR,80 the physiological mechanisms are not yet fully elucidated.

4.4 | Clinical implications

Mind–body interventions could be an option proposed to patientswith

cancer‐related pain. Because adherence is lower with behavioral in-

terventions than it is with pill‐taking,81 and factors associated with

better adherence to exercise therapies, such as motivation or func-

tional limitations, have been identified among patients with cancer,82

prescribing such therapies should be preceded by a discussionwith the

patient.

4.5 | Implications for research

Further studies are needed to address uncertainties caused by in-

consistencies in the body of evidence, deficiencies in power, and risks

of bias.

5 | CONCLUSIONS

Mind–body therapies may be effective in improving pain, but the

quality of the evidence is low. The observed effects on pain are

heterogeneous and the quality of the reporting of RCTs should be

improved.
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