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IMPORTANCE Mind-body therapies (MBTs) are emerging as potential tools for addressing the
opioid crisis. Knowing whether mind-body therapies may benefit patients treated with
opioids for acute, procedural, and chronic pain conditions may be useful for prescribers,
payers, policy makers, and patients.

OBJECTIVE To evaluate the association of MBTs with pain and opioid dose reduction in a
diverse adult population with clinical pain.

DATA SOURCES For this systematic review and meta-analysis, the MEDLINE, Embase, Emcare,
CINAHL, PsycINFO, and Cochrane Library databases were searched for English-language
randomized clinical trials and systematic reviews from date of inception to March 2018.
Search logic included (pain OR analgesia OR opioids) AND mind-body therapies. The gray
literature, ClinicalTrials.gov, and relevant bibliographies were also searched.

STUDY SELECTION Randomized clinical trials that evaluated the use of MBTs for symptom
management in adults also prescribed opioids for clinical pain.

DATA EXTRACTION AND SYNTHESIS Independent reviewers screened citations, extracted data,
and assessed risk of bias. Meta-analyses were conducted using standardized mean
differences in pain and opioid dose to obtain aggregate estimates of effect size with 95% CIs.

MAIN OUTCOMES AND MEASURES The primary outcome was pain intensity. The secondary
outcomes were opioid dose, opioid misuse, opioid craving, disability, or function.

RESULTS Of 4212 citations reviewed, 60 reports with 6404 participants were included in the
meta-analysis. Overall, MBTs were associated with pain reduction (Cohen d = −0.51; 95% CI,
−0.76 to −0.26) and reduced opioid dose (Cohen d = −0.26; 95% CI, −0.44 to −0.08).
Studies tested meditation (n = 5), hypnosis (n = 25), relaxation (n = 14), guided imagery
(n = 7), therapeutic suggestion (n = 6), and cognitive behavioral therapy (n = 7)
interventions. Moderate to large effect size improvements in pain outcomes were found for
meditation (Cohen d = −0.70), hypnosis (Cohen d = −0.54), suggestion (Cohen d = −0.68),
and cognitive behavioral therapy (Cohen d = −0.43) but not for other MBTs. Although most
meditation (n = 4 [80%]), cognitive-behavioral therapy (n = 4 [57%]), and hypnosis (n = 12
[63%]) studies found improved opioid-related outcomes, fewer studies of suggestion, guided
imagery, and relaxation reported such improvements. Most MBT studies used active or
placebo controls and were judged to be at low risk of bias.

CONCLUSIONS AND RELEVANCE The findings suggest that MBTs are associated with moderate
improvements in pain and small reductions in opioid dose and may be associated with
therapeutic benefits for opioid-related problems, such as opioid craving and misuse. Future
studies should carefully quantify opioid dosing variables to determine the association of
mind-body therapies with opioid-related outcomes.
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T he opioid crisis is being addressed with heightened ur-
gency at both clinical and policy levels. For much of the
20th century, opioids were prescribed primarily for post-

operative and cancer-related pain.1 In the 1990s, prescription
of opioids to treat all forms of pain became standard care.1 Con-
sequently, opioid prescriptions increased to 208 million by
2011.1 Currently, more than 35% of the US adult population is
prescribed opioids in a given year.2 This marked increase in opi-
oid prescriptions was paralleled by an increasing incidence of
opioid use disorder (OUD), which now affects approximately
2 million individuals in the United States,3 and opioid mis-
use, which affects 12 million individuals in the United States
overall.2 Since 2006, US deaths due to opioid overdose have
tripled, increasing to 42 200 in 2016,4 and are projected to reach
82 000 by 2025, resulting in 700 000 additional deaths in the
United States.5

The opioid crisis arose in part because of well-intentioned
efforts to alleviate untreated pain. Although opioids are consid-
ered to be useful in managing a wide continuum of pain, includ-
ing acute, procedural, and chronic pain, evidence of their long-
term efficacy and safety is limited.6 To help combat the opioid
crisis, guidelines encourage practitioners to consider nonopioid
pain management options, including mind-body therapies
(MBTs).7 Mind-body therapies target “interactions among the
brain, mind, body, and behavior, with the intent to use the mind
to affect physical functioning and promote health.”8 Mind-body
therapies might ameliorate pain and prevent downstream tran-
sitions from long-term opioid use to OUD. Thus, the National In-
stitutes of Health initiative Helping to End Addiction in the Long
Term (HEAL) has called for studies of MBTs as interventions for
pain and OUD.

The efficacy of MBTs should be examined across the pain
continuum. Reviews9-14 demonstrate that MBTs may be asso-
ciated with significantly alleviated clinical pain. Few of the
studies reviewed measured opioid use, and reviews included
patients who were not prescribed opioids. However, no re-
view, to date, has examined the efficacy of MBTs specifically
for the subset of patients prescribed opioid analgesics. Given
the importance of this population, we provide, to our knowl-
edge, the first systematic review of MBTs for opioid-treated
pain. Because of the urgency of the opioid crisis, we re-
viewed all studies of MBTs for patients with opioid-treated pain
regardless of the study quality or clinical population to pro-
vide comprehensive evidence to prescribers, patients, pay-
ers, and policy makers.7

Methods
Literature Search
For this systematic review and meta-analysis, the following bib-
liographic databases were searched for English-language ran-
domized clinical trials and systematic reviews from the date
of inception to March 2018: MEDLINE, Embase, CINAHL, Em-
care, PsychINFO, and Cochrane Library. Search logic in-
cluded (pain OR analgesia OR opioids) AND mind body thera-
pies (eMethods in the Supplement). We searched gray literature
and ClinicalTrials.gov and performed hand searches of rel-

evant bibliographies. The methods and reporting of this sys-
tematic review and meta-analysis followed the Preferred Re-
porting Items for Systematic Review and Meta-Analysis
(PRISMA) guidelines (Figure 1).15

Inclusion and Exclusion Criteria
Randomized clinical trials of MBTs were included if they in-
volved adults (aged ≥18 years) prescribed opioids for chronic,
acute, procedural, or cancer pain. Because we were focused
on both pain and opioid use outcomes, studies that did not in-
clude pain-related outcomes were excluded (eg, studies of in-
dividuals with OUD who did not report pain). Studies were ex-
cluded if they collected data on pain medicine or analgesics
without specifying that these medications were opioids.

To constrain the considerable heterogeneity of MBTs, we
limited our review to studies of psychologically oriented MBTs
that prioritize using mental techniques to ameliorate pain, in-
cluding meditation, hypnosis, guided imagery, relaxation,
therapeutic suggestion, and cognitive behavioral therapy
(CBT). Meditation involves practices, such as mindfulness, to
cultivate present-moment focused attention and meta-
awareness, as well as acceptance of thoughts, emotions, and
body sensations.16 Hypnosis involves induction of an altered
state of consciousness in which focused attention and re-
duced peripheral awareness enhance the capacity for respond-
ing to suggestions for changing thoughts, emotions, and
sensations.17 Guided imagery involves active imagination of
visual, auditory, and somatic sensations and perceptions.18 Re-
laxation involves the use of the mind to systematically re-
lease muscle tension throughout the body.19 Therapeutic sug-
gestion involves provision of suggestions to change thoughts,
emotions, and sensations without directly inducing an hyp-
notic altered state.20 Cognitive behavioral therapy involves the
use of logic to challenge and change negative thinking pat-
terns, thereby decreasing negative emotions and promoting
adaptive behaviors.21

Although acupuncture and spinal manipulation are some-
times labeled MBTs, given that these approaches rely on physi-
cal (eg, needling and musculoskeletal adjustment) rather than
psychological techniques, we did not include studies of these
therapies in our review. Similarly, studies of yoga or Tai Chi

Key Points
Question Are mind-body therapies (ie, meditation, hypnosis,
relaxation, guided imagery, therapeutic suggestion, and cognitive
behavioral therapy) associated with pain reduction and
opioid-related outcome improvement among adults using opioids
for pain?

Findings In this systematic review and meta-analysis of 60
randomized clinical trials with 6404 participants, mind-body
therapies were associated with improved pain (Cohen d = −0.51;
95% CI, −0.76 to −0.27) and reduced opioid dose (Cohen
d = −0.26; 95% CI, −0.44 to −0.08).

Meaning Practitioners should be aware that mind-body therapies
may be associated with moderate improvements in pain and small
reductions in opioid dose.
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without formal meditation practice were excluded. We in-
cluded studies of physical mind-body modalities or other
complementary therapies only if 50% or more of the interven-
tion involved delivery of psychologically oriented MBT tech-
niques. We elected to focus our review on MBTs that primar-
ily use mental techniques because they may be more accessible
to people whose mobility is compromised by pain or used for
pain relief during inpatient procedures when patients are im-
mobilized.

Types of Outcome Measures
The primary outcome was pain severity or intensity. Second-
ary outcomes were opioid use measured by prescription rec-
ord, self-report, or urine toxicologic screening; opioid misuse
and craving; and disability or functional impairment.

Data Extraction and Analysis
Abstracts and full texts were screened and data extracted in-
dependently by 2 reviewers (E.L.G., C.E.B., A.W.H., E.J.R.,
R.M.A., S.A.G., K.R.F., J.Y., and/or M.F.) via Covidence (https://
www.covidence.org/home). Risk of bias was assessed in
Covidence using the Cochrane risk of bias tool by 2 indepen-
dent reviewers (E.L.G., C.E.B., A.W.H., E.J.R., R.M.A., S.A.G.,
K.R.F., J.Y., and/or M.F.). Disagreements were resolved by a
third reviewer (E.L.G., C.E.B., A.W.H., E.J.R., R.M.A., S.A.G.,
K.R.F., J.Y., or M.F.) or by discussion. To prevent conflict of
interest, studies written by review authors were assessed by
other members of the author team.

Mixed-effects meta-analyses were performed using
the R Metafor package22 for pain and opioid dose outcomes.
After sending email requests for missing data to authors
of studies included in the review who did not provide
sufficient data in the original publication, 29 studies19,23-50

were included in the pain meta-analysis and 8 stu-
dies29,30,35,37-39,42,43 in the opioid dose meta-analysis. In
studies with more than 1 MBT arm, data from both MBTs
were included. Studies that reported P values but did not
report numerical means and SDs for baseline or postinter-
vention pain or opioid use could not be included in the
meta-analysis. Pain values were standardized using a 0- to
10-point numeric rating scale, and opioid dose was stan-
dardized into morphine equivalents using standard equian-
algesic conversion tables.7 Change scores were created
by subtracting the baseline value from the most proximal
postintervention end point; this end point was selected
because it was consistently collected despite great variability
in time points across studies. The SDs of the change scores
were imputed via Cochrane best practices.51 Effect size
estimates were calculated as standardized mean dif-
ferences.22 Study heterogeneity was investigated using Bau-
jat plots in conjunction with the Q and I2 statistics.52,53 Pub-
lication bias was examined with funnel plots and the Egger
test.53,54 Although we performed quantitative meta-analyses
on all studies for which we could extract data, the entire
body of studies was systematically reviewed in a qualitative
manner (summary study data19,23-50,55-86 are presented in
Table 1 and detailed study data in the eMethods in the
Supplement).

Results

Overview of Studies
We screened 4212 citations and 603 full-text articles. Sixty stud-
ies with a total of 6404 participants were ultimately included
in the review (Figure 1). The 60 studies focused on various clini-
cal pain targets: procedural pain (n = 39), burn pain (n = 7), can-
cer pain (n = 5), chronic pain (n = 8), or heterogeneous acute
pain conditions (n = 1). Sample sizes ranged from 13 to 500.
Studies tested meditation (n = 5), hypnosis (n = 25), relax-
ation (n = 14), guided imagery (n = 7), therapeutic suggestion
(n = 6), and CBT (n = 7) interventions. Studies used a range of
control conditions, including another MBT (n = 4), psycho-
therapy comparators (n = 11), attention control (n = 10), infor-
mation control (n = 7), music controls (n = 6), waiting list con-
trol (n = 2), usual care (n = 20), or other control conditions
(n = 3) (eTables 1-6 in the Supplement).

Mindfulness or Meditation Studies
Association of Meditation With Pain Outcomes
All 5 mindfulness or meditation studies25-27,55,57 (100%) re-
ported significant improvements in pain severity, pain un-
pleasantness, interference, thermal pain sensitivity, and/or ces-
sation of postsurgical pain. Meta-analytic results indicated that
meditation had a significant strong association with pain re-
duction (Cohen d = –0.70; 95% CI, −1.09 to −0.31; P < .001)
(eFigure 1 in the Supplement), with homogeneity of effect sizes
(Q [χ2 = 4.59, P = .10]; I2 = 56.20%).

Figure 1. Preferred Reporting Items for Systematic Review and
Meta-analysis Flow Diagram of Literature Search and Study Inclusion

4212 Records identified through database searching

4126 Title-abstract review

603 Full-text articles assessed for eligibility

60 Studies included in systematic review

86 Duplicates removed

3523 Records excluded

29 Pain
8 Opioid use

37 Studies included in quantitative meta-analysis

543 Full-text articles excluded
390 No opioids, opioid users

not broken out in results,
or pain medication unspecified

11 Wrong population

84 Not mind-body intervention
24 Wrong study design

10 Wrong outcomes

4 Not English language

7 Duplicate report
7 Review, not study

4 Secondary analysis
2 Other
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Association of Meditation With Opioid-Related Outcomes
Four of the 5 studies (80%) reported significant improve-
ments in opioid misuse,25 opioid craving,25,26 time to opioid
cessation,55 and/or opioid use27; 1 of these studies reported re-
duced opioid analgesic use,27 but the analgesic outcome was
an imprecise categorical variable. One study57 failed to find ef-
fects on opioid dose, and 2 other studies25,26 were unable to
consistently and reliably collect opioid dosing data.

Intervention Characteristics and Clinical Pain Targets
Three of the 5 studies (60%) examined multiple-session mind-
fulness-based interventions: Mindfulness-Oriented Recovery
Enhancement,25 meditation-based CBT,57 and Mindfulness-
Based Stress Reduction.27 Two studies examined single-
session interventions: mindful breathing26 and Acceptance
and Commitment Therapy with meditation.55 Four of the
5 studies25,27,55,57 (80%) focused on chronic pain conditions.

Hypnosis Studies
Association of Hypnosis With Pain Outcomes
Fifteen of the 23 hypnosis studies26,29-31,33,34,47,61-67,69 (65%) re-
ported statistically significant improvements in pain intensity,
pain unpleasantness, and/or pain affect. Meta-analytic results
indicated that hypnosis had a significant moderate association
with pain reduction (Cohen d = −0.54; 95% CI, −0.87 to −0.20;
P < .001) (eFigure 2 in the Supplement), with some heterogeneity
of effect sizes (Q [χ2 = 38.16, P < .001]; I2 = 73.90%).

Association of Hypnosis With Opioid-Related Outcomes
Twelve hypnosis studies26,30,46,59,61-66,69 (63%) reported sta-
tistically significant improvements in opioid dose, desire for
opioids, and/or time to first postoperative opioid dose.

Intervention Characteristics and Clinical Pain Targets
Four studies28-30,69 (17%) examined multiple-session hypnotic
interventions, with the remainder26,31-34,46-48,58-68 exami-
ning single-session hypnotic inductions. Seventeen stu-
dies29,34,46-48,58-69 focused on presurgical, postsurgical, or
procedural pain; 5 studies focused28,30-33 on burn pain; and
1 study26 focused on acute pain.

Relaxation Studies
Association of Relaxation With Pain Outcomes
Twelve of the 16 relaxation studies19,24,36,37,39,40,50,72-76 (75%)
reported statistically significant improvements in pain inten-
sity or severity, pain sensation, pain distress, and/or nurse-
assessed pain. In 1 study,35 pain intensity was reported as sig-
nificantly worse in a virtual reality relaxation group compared
with a morphine-only comparison group during burn dress-
ing change. Meta-analytic results indicated that relaxation did
not have a significant association with pain reduction
(Cohen d = −0.45; 95% CI, −1.13 to 0.22; P = .19) (eFigure 3
in the Supplement), with some heterogeneity of effect sizes
(Q [χ2 = 218.62, P < .001]; I2 = 96.96%).

Association of Relaxation With Opioid-Related Outcomes
Threestudies36,73,74 (19%)reportedsignificanttherapeuticeffects
of relaxation on procedural opioid dose, postoperative opioid

dose, and number of patients receiving opioids. Two studies
(14%) reported significantly worse opioid-related outcomes,
including postoperative opioid dose37 and recovery dose.74

Intervention Characteristics and Clinical Pain Targets
Seven studies19,38,39,71,72,75 examined multiple-session relax-
ation interventions, with the remainder24,35-37,40,50,73,74,76 ex-
amining single-session relaxation interventions and 1 study40

not reporting that information. Relaxation interventions in-
cluded progressive muscle relaxation, systematic relaxation,
and jaw relaxation. Eleven studies19,24,36-38,40,50,71,73,74,76

focused on surgical or procedural pain, 4 studies39,70,72,75

focused on cancer pain, and 1 study35 focused on burn dress-
ing change pain.

Guided Imagery Studies
Association of Guided Imagery With Pain Outcomes
Three of the 9 guided imagery studies72,78,80 (33%) reported
statistically significant improvements in pain intensity. There
were insufficient numbers of guided imagery studies with pain
values to perform a meta-analysis.

Association of Guided Imagery With Opioid-Related Outcomes
Two studies41,80 (29%) reported statistically significant ef-
fects of guided imagery on opioid dose.

Intervention Characteristics and Clinical Pain Targets
Six studies41,42,71,72,78,80 examined multiple-session guided im-
agery interventions, with the remainder70,77,79 examining
single-session interventions. Seven studies41,42,71,77-80

focused on surgical pain, and 2 studies70,72 focused on cancer
pain.

Therapeutic Suggestion Studies
Association of Suggestion With Pain Outcomes
Two of the 6 therapeutic suggestion studies23,83 (33%) re-
ported statistically significant improvements in pain inten-
sity. No other studies reported comparative improvements in
pain outcomes, including pain intensity or pain unpleasant-
ness. Meta-analytic results indicated that suggestion had a sig-
nificant moderate association with pain reduction (Cohen
d = −0.68; 95% CI, −1.18 to −0.18; P = .008) (eFigure 4 in
the Supplement), with some heterogeneity of effect sizes
(Q [χ2 = 5.75, P = .056]; I2 = 63.66%).

Association of Suggestion With Opioid-Related Outcomes
Three studies23,43,82 (50%) reported significant therapeutic
effects of suggestion on opioid dose.

Intervention Characteristics and Clinical Pain Targets
All 6 studies23,43,49,81-83 examined single-session, audio-
recorded suggestions and focused on surgical pain.

CBT Studies
Association of CBT With Pain Outcomes
Three studies29,39,44 (43%) reported statistically significant im-
provements in pain intensity. One study86 (14%) reported sta-
tistically significantly improvements in postoperative mobil-
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ity. No other studies reported comparative improvements in
pain outcomes including pain intensity or pain disability. Meta-
analytic results indicated that CBT had a significant moder-
ate association with pain reduction (Cohen d = −0.43; 95% CI,
−0.71 to −0.15; P = .002) (eFigure 5 in the Supplement), with
homogeneity of effect sizes (Q [χ2 = 2.07, P = .55]; I2 = 0.0%).

Association of CBT With Opioid-Related Outcomes
Four of the 7 CBT studies44,45,85,86 (57%) reported significant
therapeutic effects of CBT on opioid dose, use, or misuse.

Intervention Characteristics and Clinical Pain Targets
All 7 studies29,39,44,45,84-86 of CBT interventions examined mul-
tiple-session CBT interventions. Interventions used in-
person therapists,29,39,44,86 pain self-management,45,84 and in-
teractive voice response.85 Four studies44,45,84,85 focused on
chronic pain, 2 studies29,39 focused on cancer pain, and
1 study86 focused on surgical pain.

Overall Meta-analysis
Characteristics of the Overall Meta-analysis
Two meta-analyses were performed on all studies for which
data could be extracted to determine the association of MBTs
with reduced pain and opioid use. Inspection of Baujat plots
(eFigure 6 in the Supplement) revealed that 2 studies,23,24 both
of which demonstrated significant clinical efficacy in favor of
MBTs, were appropriate for removal as outliers: 1 in the pain
meta-analysis and 1 in the opioid use meta-analysis. We chose
to remove those studies to obtain stable and reliable meta-
analytic effect size estimates per best practice guidelines.87

Pain-Related Outcome Results
Overall, MBTs had a significant, moderate association with re-
duced pain (Cohen d = −0.51; 95% CI, −0.76 to −0.27; P < .001)
(Figure 2A). Computation of the Q (χ2 = 287.21, P < .001) and
I2 (90.53%) statistics showed some heterogeneity of effect sizes.
These data were derived from 29 studies (n = 2916), with 1679
patients receiving an MBT. A funnel plot (eFigure 7 in the
Supplement) and the Egger statistic (z = −0.65, P = .52) did not
indicate publication bias.

Opioid-Related Outcome Results
Overall, MBTs had a significant, small association with opi-
oid use (Cohen d = −0.26; 95% CI, −0.44 to −0.08; P = .01)
(Figure 2B). Computation of the Q (χ2 = 6.70, P = .82) and I2

(0.0%) statistics showed homogeneity of effect sizes. These
data were derived from 8 distinct studies (n = 435), with 250
patients receiving an MBT. A funnel plot (eFigure 8 in the
Supplement) and the Egger statistic (z = −0.30, P = .76) did not
indicate publication bias.

Discussion
To our knowledge, this study represents the first systematic
evaluation of the therapeutic benefits of MBTs for opioid-
treated clinical pain in studies including more than 6000 pa-
tients. Overall meta-analytic results revealed that MBTs had

a statistically significant, moderate association with reduced
pain intensity and a statistically significant, small association
with reduced opioid dosing compared with a range of control
arms. The strength of the evidence for the therapeutic effects
of MBTs on pain and opioid dose reduction was moderate, al-
though this evidence varied by specific MBT. Taken together
with descriptive results from this systematic review, MBTs
overall may be associated with improved pain and opioid-
related outcomes for a variety of painful health conditions.
Most studies used active or placebo controls and had low risk
of bias (Figure 3 and eFigures 9-14 in the Supplement), in-
creasing confidence that the reported benefits are not solely
the result of nonspecific therapeutic factors.

From a more granular perspective, differences emerged re-
garding the efficacy of the specific types of MBTs studied. Most
studies of meditation, hypnosis, and CBT reported signifi-
cant therapeutic associations with opioid-related outcomes,
including opioid dosing, craving, and opioid misuse, whereas
comparatively fewer studies of suggestion, imagery, and re-
laxation reported significant associations with opioid-
related outcomes. Of note, 2 studies37,74 reported signifi-
cantly worsened opioid dosing outcomes after relaxation,
suggesting the possibility of adverse effects. However, few
studies reported adverse effects or harms of MBTs. Because
of insufficient statistical power from the paucity of studies re-
porting opioid dose data, we could not conduct separate meta-
analyses for each type of MBT on opioid dosing.

A different pattern emerged with regard to pain out-
comes. Separate meta-analyses by specific MBT type demon-
strated significant associations of meditation, hypnosis, CBT,
and suggestion with pain outcomes, with the largest effect sizes
observed for meditation studies. Differences in therapeutic ef-
ficacy between MBTs could be ascertained through rigorous
comparative effectiveness trials. Although several of the
studies26,29,39,70-72 in this review compared 2 MBTs, they were
not sufficiently powered to detect what are likely to be small
effect size differences between bona fide treatments. Further-
more, many of the MBTs reviewed involved combinations of
approaches, including some with CBT. Dismantling trials could
unpack multimodal MBTs and determine the differential ef-
fects of their various treatment components.

Differences also emerged with regard to foci of MBT clini-
cal pain targets. Most of the meditation-based intervention
studies focused on treating chronic noncancer pain (eg, low
back pain). In contrast, most hypnosis, relaxation, imagery, and
suggestion studies focused on treating acute, procedural, or
cancer-related pain. It is plausible that MBTs have differen-
tial associations with acute vs chronic pain as well as opioid
use depending on their mechanisms of action. In that regard,
mindfulness training aims to increase acceptance, decrease
catastrophizing, and facilitate a shift from affective to sen-
sory processing of pain sensations by reappraising pain as in-
nocuous sensory information rather than an emotionally laden
threat to bodily integrity.88 These mechanisms might be es-
pecially efficacious for chronic pain conditions in which pain
exacerbation occurs through the development of cognitive
schemas, attentional hypervigilance, and distress intoler-
ance. In contrast, techniques such as hypnosis and guided
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Figure 2. Summary of Studies Examining the Association of Mind-Body Therapies With Pain and Opioid Use
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imagery aim to reduce pain through dissociation or imaginal
superimposition of pleasurable sensations onto the painful
body part.89 These mechanisms might instead be efficacious
for acute pain conditions or procedural pain where nocicep-
tive peripheral or visceral afference during noxious stimula-
tion causes suffering. However, mindfulness and hypnosis ap-
pear to help alleviate pain via corticothalamic modulation of
ascending nociceptive input.90-93 Additional studies are needed
to disentangle the unique and overlapping mechanisms of
MBTs.

Recommendations for future research are detailed in
Table 2. Future studies should collect data needed to obtain
quantitative estimates of opioid dosing, including opioid type,
dose per unit, dosage form, dosage frequency, and duration
of use. Because participant self-report is unreliable, if pos-
sible, data should be extracted from electronic health records
and prescription drug monitoring programs. Trials that exam-
ine the effect of MBT on opioid misuse should triangulate data
from self-reports, practitioner evaluation, and toxicologic
screening. Psychophysiologic measures could also be used to
assess the association of MBT with opioid cue reactivity, and
such measures have been reported to be sensitive to the use
of MBTs in patients with opioid-treated pain.56,94

Extant evidence from controlled trials suggests that MBTs
can improve clinical pain and opioid-related outcomes. Prac-
titioners should consider presenting MBTs as nonpharmaco-
logic adjuncts to opioid analgesic therapy. The observed find-
ings on procedural pain are especially notable; if MBTs can
reduce procedural pain, they may serve as an important form

of primary prevention of long-term opioid use and OUD. Among
MBTs, meditation-based interventions and CBT may be par-
ticularly useful given their association with reduced pain se-
verity and functional interference, their potential to improve
opioid-related outcomes, their broad public appeal, and the
comparatively larger numbers of practitioners already trained
to deliver these modalities. These interventions may also in-
crease patient self-efficacy in that they involve developing self-
management skills that patients can use independently after
an initial brief training period. Moreover, because MBTs can
be delivered via audio-recorded formats and in person by so-
cial workers and nurses for relatively low cost, they may prove
to have a significant economic advantage in future cost-
effectiveness research. Behavioral health care professionals
working alongside physicians could feasibly integrate MBTs
into standard medical practice through coordinated care man-
agement, colocated care on site with some system integra-
tion, or a fully integrated, onsite care model (eg, behavioral
health integration into primary care). Insofar as MBTs are as-
sociated with pain relief and opioid use reduction among pa-
tients prescribed opioids for a range of pain conditions, MBTs
may help alleviate the opioid crisis.

Figure 3. Risk of Bias
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Present review authors' judgments about each risk of bias item presented as
percentages across all included studies.

Table 2. Limitations of Existing Studies of MBTs and Suggestions
for Future Research in this Area

Limitations of Existing
Studies Suggestions for Future Research

Insufficient reporting
of opioid dosing
outcomes

Record the type of opioid agent prescribed, the dose
per unit, the dose form, dose frequency, and
duration of opioid use

Outcomes for
opioid-using subgroups
were not analyzed
separately in the
results

Conduct a priori subgroup analyses for opioid users
in future clinical trials

High levels of
intervention
heterogeneity preclude
examination of effect
modifiers, including
intervention dosage
and delivery format

Increase the number of studies of each type of MBT
of various dosages (brief vs multiweek MBT) and
delivery formats (delivered in person by practitioner
vs audio recording or internet); randomly assign
participants to different MBT dosages and delivery
formats

High levels of
heterogeneity in study
design preclude
determinations of the
durability of treatment
effects

Use standardized and consistent assessment points
and outcome measures to facilitate meta-analytic
comparisons across studies

Some studies have
small sample sizes

Increase sample size to ensure full power to detect
treatment effects

Some studies had risk
of bias because of a
lack of blinding of
participants,
personnel, and
assessors

Blind participants, personnel, and assessors, as well
as use double-blind or active placebo-controlled
designs whenever possible

Some studies had risk
of bias because of a
lack of intent-to-treat
analysis

Use intent-to-treat analyses to assess primary and
secondary outcomes

Some studies relied on
self-report of opioid
dosing or opioid
misuse–related
outcomes

Triangulate data from self-reports, practitioner
evaluation, PDMPs, and urine toxicologic screenings
via modeling strategies capable of analyzing latent
dependent variables composed of multiple observed
indicators (eg, structural equation modeling); use
psychophysiologic testing to detect addictive
tendencies toward opioids

Abbreviations: MBT, mind-body therapy; PDMPs, prescription drug
monitoring plans.
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Limitations
This study has limitations. We could not draw quantitative
conclusions about outcome modifiers, such as dose or deliv-
ery format, or about durability of treatment effects because
of high levels of study heterogeneity. Outcomes ranged
from immediate postintervention acute pain outcomes to
outcomes that lasted 3 months or longer. Approximately
one-third of studies had small samples and therefore may
have been underpowered. Although most studies had low
risk of bias, a number of trials had biases, such as lack of
blinding of participants, personnel, and/or outcomes asses-
sors, and lack of intention-to-treat analysis. Given that
nearly approximately half of the trials reviewed were con-
ducted before publication of the revised CONSORT state-
ment in 2001,95 some studies were missing clinical trial
reporting information. Funnel plots and the Egger statistic
indicated some publication bias for meditation and sugges-
tion studies.

Another limitation was the insufficient reporting of opi-
oid dosing in the MBT literature. A number of studies, includ-
ing high-impact trials,96 could not be included because the type
of analgesic was unspecified and/or outcomes for opioid us-
ers were not analyzed separately. Of the trials reviewed, less
than one-fifth yielded opioid dosing data of sufficient detail
to be meta-analyzed.

Conclusions
The findings suggest that MBTs are associated with moderate
improvements in pain and small reductions in opioid dose and
may be associated with therapeutic benefits for opioid-
related problems, such as opioid craving and misuse. Future
studies should carefully quantify opioid dosing variables to de-
termine the association of mind-body therapies with opioid-
related outcomes.
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