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Abstract

Objectives: Nonpharmacologic approaches have been characterized as the preferred means to treat chronic
noncancer pain by the Centers for Disease Control and Prevention. There is evidence that mindfulness-based
interventions (MBIs) are effective for pain management, yet the typical MBI may not be feasible across many
clinical settings due to resource and time constraints. Brief MBIs (BMBIs) could prove to be more feasible and
pragmatic for safe treatment of pain. The aim of the present article is to systematically review evidence of
BMBI’s effects on acute and chronic pain outcomes in humans.

Methods: A literature search was conducted using PubMed, PsycINFO, and Google Scholar and by examining
the references of retrieved articles. Articles written in English, published up to August 16, 2017, and reporting on
the effects of a BMBI (i.e., total contact time <1.5 h, with mindfulness as the primary therapeutic technique) on a
pain-related outcome (i.e., pain outcome, pain affect, pain-related function/quality of life, or medication-related
outcome) were eligible for inclusion. Two authors independently extracted the data and assessed risk of bias.

Results: Twenty studies meeting eligibility criteria were identified. Studies used qualitative (n = 1), within-group
(n = 3), or randomized controlled trial (n = 16) designs and were conducted with clinical (n = 6) or nonclinical (i.e.,
experimentally-induced pain; n = 14) samples. Of the 25 BMBIs tested across the 20 studies, 13 were delivered with
audio/video recording only, and 12 were delivered by a provider (participant–provider contact ranged from 3 to
80 min). Existing evidence was limited and inconclusive overall. Nevertheless, BMBIs delivered in a particular
format—by a provider and lasting more than 5 min—showed some promise in the management of acute pain.

Conclusions: More rigorous large scale studies conducted with pain populations are needed before un-
equivocally recommending BMBI as a first-line treatment for acute or chronic pain.
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Introduction

Pain is a common experience; *56% of U.S. adults re-
port having at least some pain in the last 3 months, with

11% reporting daily pain and 30% reporting pain that has
lasted at least 3 months.1,2 Chronic pain can impair cognition
and increases risk for anxiety, depression, and other affective

disorders.3–6 Chronic pain has also been linked to increased
health care utilization and reduced occupational activity,7,8

costing the United States over $600 billion per year in lost
work productivity and medical treatment costs.1

To manage pain and its potential consequences, opioid
medications like oxycodone are frequently prescribed. In-
deed, over 35% of U.S. adults take prescription opioids in a
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given year,9 and about 4% receive long-term opioid therapy
for chronic noncancer pain,10 although long-term opioid
therapy is yet to be established as efficacious and poses
significant health risks.11 Among other problems, prescrip-
tion opioids have contributed to the epidemic of opioid use
disorders, affecting an estimated 2 million Americans,12 and
opioid-involved mortality, resulting in the overdose death of
90 Americans per day.13

Given that nonpharmacologic interventions can have
comparable benefits and do not share the risks of opioid
therapy, the Centers for Disease Control and Preven-
tion currently recommends nonpharmacologic interven-
tion as first-line treatment for managing chronic noncancer
pain.14 One nonpharmacologic option receiving increased
attention is a mindfulness-based approach. Mindfulness
refers to a mode of awareness characterized by curiosity,
nonjudgment, acceptance, and a present-moment focus.15

Mindfulness can be fostered and strengthened through a va-
riety of mindfulness techniques (e.g., sitting mindfulness of
breath, mindful body scan, and open-monitoring practice15).
Over recent decades, mindfulness techniques have been in-
corporated into multiweek, mindfulness-based interventions
(MBIs), like Mindfulness-Based Stress Reduction (MBSR15)
and Mindfulness-Based Cognitive Therapy (MBCT16). MBIs
have been applied and have demonstrated efficacy for a wide
range of conditions.17

Extant literature indicates that MBIs may be effective in
managing chronic noncancer pain,17–21 including severe,
opioid-treated chronic pain.22,23 MBIs are thought to exert
analgesic effects through various biobehavioral mechanisms,
including improvements in pain catastrophizing, psycholog-
ical flexibility, acceptance, the capacity to shift from affective
to sensory discrimination of pain-evoking sensations, and
top–down modulation of ascending nociceptive input.19,23,24

Despite their promise, MBIs are typically time intensive;
they usually entail 8 weekly 1–2-h sessions plus daily home
practice.15,16 Moreover, MBIs require highly-trained thera-
pists and are usually delivered in specialty settings (e.g.,
pain clinics). Consequently, standard MBIs are not acces-
sible or feasible for many patients and are difficult to im-
plement in many clinical settings, like primary care and
surgery departments. To be feasible across settings, the in-
tervention needs to be brief, and, ideally, delivered at the
point-of-care, one-on-one by a nonspecialist. This approach
is supported by existing research, which indicates that brief
interventions, such as the Screening, Brief Intervention, and
Referral to Treatment for substance use disorders, can be
effectively implemented in primary care and make a
meaningful impact on patient outcomes.25,26 Brief MBIs
(BMBIs) could fit well into various clinical settings and
offer a safe and inexpensive alternative to opioids. However,
the literature on this topic has not been adequately synthe-
sized, presenting a knowledge gap.

Their goal was to systematically review the effects of
BMBIs on pain-related outcomes. The authors focused on
interventions that employed mindfulness as the primary
technique (i.e., techniques designed to foster nonjudgmental
awareness of the present moment; e.g., sitting mindfulness
of breath, mindful body scan, and open-monitoring prac-
tice15) and that were brief enough that they could be im-
plemented in primary care and other clinical settings (e.g.,
total contact time &30 min). Following the Initiative on

Methods, Measurement, and Pain Assessment in Clinical
Trials (IMMPACT) guidelines,27 the authors focused on the
following pain-related outcomes: (1) pain outcomes (e.g.,
pain intensity and tolerance), (2) pain affect (e.g., pain un-
pleasantness), (3) function/quality of life (e.g., pain-related
interference in social functioning), and (4) medication-related
outcomes (e.g., medication use and desire for opioids). In
addition to clinical/pain samples, the authors included non-
clinical (nonpain) samples, in whom pain was induced ex-
perimentally. To maximize the number of potentially relevant
articles, the authors did not impose restrictions on study de-
sign or comparison conditions.

Methods

The present systematic review was registered with
PROSPERO (registration no. CRD42017074524). The
PRISMA guidelines28 were followed in writing this report.

Search strategy

Literature searches were conducted by the first and sec-
ond authors on PubMed, PsycINFO, and Google Scholar
through August 16, 2017. Main keywords included the
following: mindfulness, meditation, brief, short, abbrevi-
ated, minute, pain, acute pain, and chronic pain, in various
combinations as needed. Reference sections of identified
articles were also examined for additional studies.

The authors initially searched for all mindfulness inter-
ventions targeting pain-related outcomes that were shorter
than the prototypic 8 weekly sessions, common for MBSR
and MBCT.15,16 Based on direct participant–provider con-
tact time, the BMBIs identified from this search generally
fell into one of two broad categories: (1) interventions re-
quiring less than 1.5 h of contact or (2) interventions re-
quiring at least 6 h of contact. Given data from primary
care settings,29,30 the authors chose through a consensus
approach among the authors that interventions in the first—
but not the second—category were compatible with primary
care service delivery and, thus, focused the systematic re-
view on the BMBIs entailing less than 1.5 h of contact time,
regardless of the delivery method (e.g., audio-recording vs.
contact with a provider). Because interventions delivered by
audio-recording may not have the same efficacy as inter-
ventions delivered by a provider, the authors differentiated
between these two modes of delivery (although both were
included in this systematic review). In addition, because it
can take more than a few minutes to fully enter into a
mindful state,15 the authors also differentiated BMBIs
shorter than 5 min from BMBIs that were 5 min or longer
(although both were included in this systematic review).

Study eligibility criteria

Inclusion criteria were as follows: (1) involved human
participants; (2) tested effects of a BMBI, defined as total
contact time <1.5 h, with mindfulness as the primary thera-
peutic technique (i.e., techniques designed to foster non-
judgmental awareness of the present moment; e.g., sitting
mindfulness of breath, mindful body scan, and open-
monitoring practice15); and (3) investigated a pain-related
outcome, which following (IMMPACT) guidelines27 in-
cluded pain outcomes (e.g., pain intensity and tolerance), pain
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effect (e.g., pain unpleasantness), pain-related function/
quality of life (e.g., pain-related interference in social func-
tioning), and medication-related outcomes (e.g., medication
use and desire for opioids). Exclusion criteria were as follows:
(1) focused on long-term practitioners/meditators; (2) un-
published; or (3) not published in English. Studies were
evaluated for eligibility by the first and second authors in-
dependently. The studies deemed eligible or potentially eli-
gible by first and second authors were then discussed with the
remaining authors to ensure consensus about the suitability of
included studies.

Data extraction and risk of bias assessment

The first and second authors independently extracted and
summarized the following data from each article included in
the systematic review: (1) number of participants enrolled,
(2) mean age, (3) percentage of White/Caucasian partici-
pants, (4) percentage of female participants, (5) number of
study completers, (6) study design, (7) type of mindfulness
practice/technique, (8) BMBI duration, (9) BMBI delivery
method, (10) nature of control condition (if applicable),
(11) methods for measuring mindfulness (if applicable), (12)
methods for measuring pain-related outcomes, and (13)
main study findings. When a discrepancy in the extracted
data was identified, the first and second authors revisited and
discussed the relevant article until consensus was reached.

The first and second authors used the Cochrane Collabora-
tion tool31 to independently assess risk of bias for the in-
cluded randomized controlled trials (RCTs); bias risk was
rated as high, low, or unclear for each of the following
domains: random sequence generation, allocation conceal-
ment, blinding (participants and personnel), blinding (as-
sessment of outcomes), attrition, and selective reporting.31

When a discrepancy in risk of bias ratings was identified, the
first and second authors revisited and discussed the relevant
article until consensus was reached.

Results

Literature search results

Twenty-six independent studies were initially identified.
Of those, six studies (six articles) evaluated an MBI shorter
than 8 weeks but entailed at least 6 h of direct participant–
provider contact; these studies were excluded (see Appendix
1 for summaries of these studies). Twenty studies (19 arti-
cles) evaluated BMBIs and met the eligibility criteria (see
Fig. 1 for flowchart, Table 1 for summaries).

Methods of included studies

Designs. One study used qualitative methods, and the
other 19 studies used quantitative methods. Of the 19
quantitative studies, 16 were primarily designed to assess

Records identified through
database searching

(n=415)

Additional records identified
through other sources

(n=12)

Records after duplicates removed
(n=239)

Records screened
(n=239)

Full-text articles assessed
for eligibility

(n=99)

Studies included in review
(n =20)

Records excluded
(n=140)

Full-text articles excluded for failing
      to meet study criteria (n=79)
-Not a BMBI=54
-No pain-related outcome=21
-Focused on long-term
practitioners/meditators=3
-Not published in English=1
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FIG. 1. Study selection flowchart. BMBI, brief mindfulness-based intervention.
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intervention efficacy, and the remaining 3 were focused on
mechanisms of action. The quantitative studies used within-
group (n = 3) or RCT (n = 16) designs. Of the RCTs, eight
had two arms, four had three arms, and four had four arms.
Fifteen studies evaluated responses to experimentally-
induced pain using the cold-pressor task (CPT) (n = 8), heat
stimulation (n = 5), or electrical stimulation (n = 2).

Samples. Sample sizes ranged from 14 to 244 partici-
pants (total = 1740, M = 87). Fourteen studies were con-
ducted with nonclinical (nonpain) participants, in whom
pain was induced experimentally, and six were conducted
with clinical samples of individuals with pain-related issues,
such as migraine (n = 1), ‘‘intolerable pain’’ (n = 1), chronic
diabetic neuropathy (n = 1), chronic noncancer pain (n = 1),
palliative status (n = 1), and other chronic illness (n = 1). The
included studies focused on children (n = 1), adolescents
(n = 1), college students (n = 10), and adults (n = 8); this
latter category included one study focused on adults aged 50
years or older. Across the 20 included studies, 63% of the
participants were female. Across the 13 studies reporting
race/ethnicity data, 81% of the participants were White/
Caucasian.

Mindfulness interventions. Of the 20 included studies,
15 evaluated 1 BMBI and 5 evaluated 2 BMBIs. Of the 25
BMBIs in total, 13 were delivered with audio/video re-
cording only (duration ranged from 3 to 20 min), and 12
were delivered by a provider (direct participant–provider
contact ranged from 3 to 80 min). Five BMBIs were shorter
than 5 min. Participants were instructed to practice mind-
fulness at home in six BMBIs, with the requested practice
ranging from once to 5 days/week for 4 weeks.

A number of mindfulness techniques were represented.
Two BMBIs used mindfulness of breath training, during
which the practitioner is trained to focus and sustain attention
on the changing sensations of the breath.15 Five BMBIs used
body scan, which involves mindfully attending to sensations
in different body parts, noticing when attention drifts from the
meditative object (e.g., sensations in the left foot), and then
returning attention back to the meditative object.15 One
BMBI used mindful acceptance of thoughts/pain (i.e., em-
phasized being fully present, rather than avoiding unpleasant
experiences), and another used ‘‘spiritualized’’ mindfulness
(i.e., emphasized concept of wholeness and one’s connection
with all living beings). Thirteen BMBIs used a combination of
mindfulness techniques, including open monitoring/vipassa-
na. While mindfulness of breath and body scan foster a sharp
focus on a specific meditative object, open-monitoring prac-
tices promote a wider field of awareness, in which any arising
cognitive, emotional, or sensory event can be observed non-
judgmentally.15,57 The specific type of mindfulness practice
was not clear for three BMBIs.

Control conditions. Thirty control conditions were iden-
tified across the 20 included studies. Eight control condi-
tions were relatively inactive: 4 rest/relaxing, 2 spontaneous
coping, and 2 baseline/no intervention, and 21 were more
active: 8 education-based, 3 hypnotic suggestion, 3 imagery/
distraction, 2 progressive muscle relaxation, 2 music-based, 2
sham mindfulness practice, and 1 placebo cream-conditioning
interventions.

Outcomes. All outcomes were assessed immediately or
soon after the intervention (no longer term follow-ups).
Mindfulness level was assessed with the Freiburg Mind-
fulness Inventory58 in four studies, the State Version of the
Toronto Mindfulness Scale59 in two studies, the Trait
Version of the Mindful Attention Awareness Scale60 in
two studies, the State Version of the Mindful Attention
Awareness Scale60 in one study, the Childhood Acceptance
and Mindfulness Measure61 in one study, the Philadelphia
Mindfulness Scale62 in one study, and several nonvalidated,
study-specific measures.

Regarding pain-related outcomes, pain outcomes (e.g.,
pain intensity, tolerance, and threshold) were assessed in all
studies, pain-related effect (e.g., pain unpleasantness, stress/
distress, and anxiety) was assessed in 13 studies, function/
quality of life (e.g., perceived ability for daily activities and
social interference) was assessed in 2 studies, and medica-
tion needs (e.g., medication use and desire for opioids) were
assessed in 2 studies.

Risk of bias

See Table 2 for risk of bias ratings for included RCTs
(n = 16). Regarding random sequence generation, 37.5% of
studies had unclear risk, 56.3% had low risk, and 6.3% had
high risk. Regarding allocation concealment, 37.5% of stud-
ies had unclear risk, 50.0% had low risk, and 12.5% had high
risk. Regarding blinding (participants and personnel), 68.8%
had unclear risk, 0.0% had low risk, and 31.3% had high risk.
Regarding blinding (outcome assessment), 75.0% had unclear
risk, 25.0% had low risk, and 0.0% had high risk. Regarding
attrition, 12.5% had unclear risk, 68.8% had low risk, and
18.8% had high risk. Regarding selective reporting, 100.0%
had unclear risk, 0.0% had low risk, and 0.0% had high risk.

Results of included studies (N = 20)

Findings of the 20 included studies are presented sys-
tematically below. The authors first review findings obtained
with BMBIs shorter than 5 min, given that very short
practices may be insufficient for producing a state of
heightened mindfulness. Next, the authors review findings
obtained with audio-delivered BMBIs because these inter-
ventions may not have the same efficacy as ones delivered
by a provider. Regarding provider-led BMBIs lasting more
than 5 min, findings are organized by sample type (i.e.,
nonclinical vs. clinical/pain) and then further organized by
research design (i.e., qualitative, within-group, or RCT).

BMBI shorter than 5 min (n = 3). Three studies evaluated
BMBIs shorter than 5 min. In a three-arm RCT (N = 67),
Forsyth and Hayes40 reported that two *4-min audio-
recorded BMBIs (acceptance of thoughts and mindfulness of
breath) yielded greater improvements in pain tolerance
(d = 2.83 and d = 3.92, respectively; ps < 0.05) but not in pain
threshold on the CPT relative to a spontaneous coping
condition with healthy undergrads and community mem-
bers. In contrast, Evans et al.38 found that an *3-min
computer-delivered mindfulness practice resulted in less
cold-pressor pain tolerance than a spontaneous coping
condition with healthy undergrads, and Swain and Treve-
na49 found that 3-min mindfulness interventions, delivered
by provider or DVD, did not outperform similarly-delivered
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hypnosis interventions on cold-pressor induced pain inten-
sity ratings with healthy tertiary students. In summary, very
short BMBIs (i.e., <5 min) have yielded mixed results with
nonclinical samples.

BMBI longer than 5 min, delivered by audio only (n = 7).
Seven studies evaluated BMBIs longer than 5 min that were
delivered by audio-recording only. Of these seven studies,
five were conducted with nonclinical participants, and two
were conducted with clinical/pain participants. Regarding
the nonclinical research, Liu et al.43 determined, in a sample
of 86 undergraduates, that 15 min of audio-recorded in-
struction in mindfulness of breath, body sensations, and pain
led to significantly more cold-pressor pain tolerance than a
music condition and significantly less cold-pressor induced
distress compared to a pleasant imagery condition. The
other four nonclinical studies did not reveal significant
between-group differences when comparing the effects of
12-min audio-recorded body scan to progressive muscle
relaxation48 or when comparing the effects of 10-min audio-
recorded mindfulness practice to guided imagery,44 read-
ing,45 or an audio-recording of fairy tales.46

Two studies evaluated audio-recorded BMBIs longer than
5 min with clinical participants. In a sample of patients with
chronic noncancer pain (n = 55; 47.3% taking opioids),
Ussher et al.51 found that a 10-min audio-recorded body scan
outperformed a natural history recording on ratings of pain
distress ( p = 0.005) and perceived likelihood of pain inter-
fering with social relations ( p = 0.036) when delivered in a
clinical setting (no significant differences when completed at
home). Warth et al.52 reported that, relative to music therapy,
a 20-min audio-recorded body scan was no more effective on
pain intensity ( p > 0.05) and was less effective on mood rat-
ings (d = 0.61, p = 0.01) for 84 patients in palliative care. In
summary, BMBIs delivered through audio-recording have
yielded mostly disappointing results with clinical and non-
clinical samples.

Provider-led BMBI longer than 5 min, nonclinical sample
(n = 6). Six studies evaluated provider-led BMBIs longer
than 5 min with nonclinical participants. Of these six stud-
ies, three were conducted with within-group methodology.
Zeidan et al.53 conducted two studies in which healthy
participants completed control tasks before and after a 60-
min training in mindfulness meditation. The mindfulness
training significantly reduced pain intensity ratings
( ps < 0.05) during noxious electrical stimulation of the arm
compared to a reading condition (see Study 1) and compared
to math distraction and relaxation conditions (see Study 3).
In a study of 18 healthy participants undergoing functional
magnetic resonance imaging (fMRI) to assess the possible
brain mechanisms of mindfulness-based analgesia, Zeidan
et al.54 found that four 20-min mindfulness meditation
training sessions reduced pain intensity (40% reduction) and
pain unpleasantness (57% reduction) in response to noxious
heat compared to other conditions completed by the same
group of participants (i.e., rest and placebo/‘‘attention to
breath’’ conditions). Zeidan et al.54 also identified the neural
correlates of mindfulness-induced analgesia; reductions in
pain intensity were associated with the activation of regions
involved in top–down executive control (e.g., anterior cin-
gulate cortex) and interoceptive awareness (e.g., right an-
terior insula), and reductions in plain unpleasantness were
associated with the activation of regions involved in the
cognitive reappraisal of sensory information (e.g., orbito-
frontal cortex) and the deactivation of regions involved in
low-level nociceptive processing (e.g., thalamus).

Three nonclinical studies evaluated provider-led BMBIs
longer than 5 min with RCT methodology. In a RCT with 40
undergraduates, Reiner et al.47 showed that 20 min of mind-
fulness practice, followed by relatively intensive home
practice (i.e., 25 min/day for 2 weeks), led to significantly
higher pain threshold ( p < 0.001) and more rapid attenuation
of pain intensity ( p < 0.001) during thermal stimulation
compared to a relaxation condition. Two mechanistic RCTs
were conducted by Zeidan et al. to determine if mindfulness-

Table 2. Risk of Bias for Included Randomized Controlled Trials (n = 16)

Using Cochrane Collaboration Tool

Citation

Random
sequence

generation
Allocation

concealment

Blinding
(participants

and personnel)

Blinding
(outcome

assessment) Attrition
Selective
reporting

Evans et al.38 Unclear Unclear High risk Unclear Unclear Unclear
Feuille and Pargament39 High risk High risk Unclear Low risk High risk Unclear
Forsyth and Hayes40 Low risk Unclear High risk Unclear Low risk Unclear
Garland et al.41 Low risk Low risk High risk Unclear Low risk Unclear
Liu et al.43 Low risk Low risk Unclear Low risk High risk Unclear
Petter et al.44 Unclear Unclear Unclear Unclear Low risk Unclear
Petter et al.45 Low risk Low risk Unclear Low risk Low risk Unclear
Prins et al.46 Unclear Unclear Unclear Unclear Low risk Unclear
Reiner et al.47 Low risk Low risk Unclear Unclear Low risk Unclear
Sharpe et al.48 Low risk Unclear Unclear Unclear Low risk Unclear
Swain and Trevena49 Unclear High risk Unclear Unclear Unclear Unclear
Teixeira50 Low risk Low risk High risk Unclear Low risk Unclear
Ussher et al.51 Low risk Unclear Unclear Unclear Low risk Unclear
Warth et al.52 Unclear Low risk High risk Unclear Low risk Unclear
Zeidan et al.55 Unclear Low risk Unclear Unclear Low risk Unclear
Zeidan et al.56 Low risk Low risk Unclear Low risk High risk Unclear

Cochrane Collaboration Tool: Higgins et al.31
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based analgesia engages: (1) endogenous opioidergic sys-
tems56 and (2) distinct neural mechanisms compared to two
placebos: placebo-cream and sham mindfulness meditation.55

Across both studies, brief mindfulness training (i.e., four 20-
min in-person sessions over 4 days) reduced experimentally-
induced pain intensity (21%–27%) and pain unpleasantness
(33%–44% reductions) ratings more than comparison con-
ditions (i.e., placebo-cream, sham mindfulness meditation,
and listening to an audio-recording on natural history). Zeidan
et al.56 discovered that the analgesic effects of brief mind-
fulness training were not reversed by intravenous adminis-
tration of naloxone, an opioid antagonist, demonstrating that
brief mindfulness training does not engage endogenous
opioidergic pathways to reduce experimentally-induced pain
in nonclinical samples. Consistent with their previous neu-
roimaging study,54 Zeidan et al.55 reported that mindfulness-
based analgesia engaged neural mechanisms (e.g., activation
of the orbitofrontal cortex, perigenual anterior cingulate
cortex, right anterior insula, and secondary somatosensory
cortices; deactivation of the thalamus) that were distinct from
those associated with placebo-cream and sham mindfulness
meditation (e.g., activation of the thalamus and periaque-
ductal gray matter; deactivation of the posterior insula and
secondary somatosensory cortices). Moreover, while sham
mindfulness meditation-based pain relief was associated with
lower respiration rate, mindfulness-based pain relief was not,
suggesting that BMBIs may relieve pain through top–down
modulation of ascending nociceptive input, rather than
through the bottom–up mechanisms that characterize place-
bo/relaxation. In summary, provider-led BMBIs longer than
5 min have demonstrated beneficial effects on pain intensity
and pain affect in nonclinical samples in both within-group
and RCT studies.

Provider-led BMBI longer than 5 min, clinical/pain sample
(n = 4). Four studies evaluated provider-led BMBIs longer
than 5 min with clinical/pain participants. Of these four
studies, one was conducted with qualitative methodology,
and three were conducted with RCT methodology. Using
qualitative methods, Howarth et al.42 examined the effects
of a 10-min, audio-recorded body scan, delivered in a
clinical setting, and then practiced at least thrice over a 1-
week period at home, with 14 outpatients with heteroge-
neous chronic illness conditions. Patients expressed high
degree of satisfaction with the intervention and identified
reductions in pain and medication use as key benefits. One
patient suggested that a 10-min practice may be insufficient
for alleviating pain, and many agreed that a 15-min practice
would have been preferable.

Regarding the RCTs evaluating provider-led BMBIs
longer than 5 min with clinical participants, Feuille and
Pargament39 reported that mindfulness of breath and spiri-
tualized mindfulness (i.e., emphasizing one’s connection
with all living beings), both of which involved 22 min of in-
person practice and relatively intensive at-home practice
(20 min/day for 2 weeks), led to lower cold-pressor stress
relative to a relaxation condition (e.g., d = 0.68, p = 0.03)
with 107 individuals with history of migraines (80% fe-
male). Of note, although the mindfulness conditions did not
significantly differ on pain-related outcomes, spiritualized
mindfulness produced significantly higher levels of state
mindfulness relative to mindfulness of breath (d = 0.85,

p = 0.02). Garland et al.41 randomized 244 inpatients (94%
White) experiencing ‘‘intolerable pain’’ or ‘‘inadequate pain
control’’ from an array of painful diseases and surgeries to
15 min of mindfulness practice (i.e., focused attention and
open monitoring), psychoeducation, or hypnotic suggestion,
all of which were delivered by social workers. The mind-
fulness condition led to improvements in pain intensity
(d = 0.43, p < 0.001), unpleasantness (d = 0.58, p < 0.001),
anxiety (d = 0.98, p < 0.001), and desire for opioids (d = 0.17,
p < 0.05); the improvements in pain intensity and unpleas-
antness were significantly greater than improvements ob-
served for psychoeducation ( ps < 0.01) but not for hypnosis.
Finally, Teixeira50 randomized 22 older adults with chronic
pain and/or numbness caused by diabetic peripheral neu-
ropathy to either: (1) BMBI, which entailed a 60-min ses-
sion of mindfulness practice plus relatively intensive home
practice (i.e., 5 days per week for 4 weeks), or (2) a 60-min
nutrition education session with at-home diet monitoring;
this small RCT did not show significant between-group
differences on pain intensity, unpleasantness, or quality-of-
life outcomes. In summary, provider-led BMBIs longer than
5 min have demonstrated encouraging results in a qualitative
study and relative efficacy in two of three RCTs conducted
with clinical/pain samples.

Discussion

To their knowledge, this is the first systematic review of
the impact of BMBIs on outcomes relevant to acute and
chronic pain. Findings on the efficacy of BMBIs were
mixed; BMBIs were found to outperform a comparison
condition on at least one pain-related outcome (e.g., pain
intensity and pain unpleasantness) in only 11 of the 19
quantitative studies (8/14 conducted with nonclinical sam-
ples and 3/5 conducted with clinical/pain samples).

However, not all of the BMBIs were of equal rigor; some
were very short (i.e., <5 min), and others were delivered
through audio-recording. When focusing on provider-led
BMBIs that were longer than 5 min, the authors found that
these interventions demonstrated consistent efficacy. In-
deed, excluding the small and likely underpowered study by
Teixeira50 (n = 22), there were eight quantitative studies that
tested a provider-led BMBI involving more than 5 min of
mindfulness training, and all found that BMBI outperformed
a comparison condition on at least one pain-related outcome
(six conducted with nonclinical samples, and two conducted
with clinical/pain samples). This may suggest that the de-
livery of BMBI in a particular format—by a provider and
lasting more than 5 min—may hold some promise in the
management of pain. The potential benefits associated with
this format are in keeping with clinical experience. That is,
the development of mindfulness skills may be facilitated by
sufficient practice time and the presence of a therapist or
other provider, who can answer questions and lend emo-
tional and instrumental support. Nevertheless, more rigorous
scrutiny, using well-designed clinical trials, is needed to
answer questions about the effectiveness and ‘‘active in-
gredients’’ of BMBIs, especially in clinical samples.

Following the IMMPACT guidelines,27 the authors re-
viewed BMBI’s effects on four types of pain-related out-
comes: (1) pain outcomes, (2) pain affect, (3) function/
quality of life, and (4) medication-related outcomes. Of the
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19 quantitative studies, BMBI’s relative efficacy was dem-
onstrated for pain (n = 9), pain affect (n = 7), and function/
quality of life (n = 1) outcomes. The only quantitative study
investigating BMBI’s effects on medication-related out-
comes41 found that the desire for opioids significantly de-
creased from pre- to post-BMBI, although this reduction
was not significantly greater than the reductions observed
for comparison conditions. It is also worth noting that this
study examined the desire for opioids, rather than opioid
use; the latter might be a more important and consequential
outcome for pain patients. Clearly, the current evidence base
is insufficient for determining whether BMBIs improve
medication-related outcomes or enhance function/quality
of life.

The aforementioned effects of BMBIs on pain affect are
noteworthy, considering the role that affective processes
play in the pain experience.63 Indeed, some researchers have
argued that pain relief can be mediated by improvements in
pain affect.63 The reviewed findings, particularly those re-
ported by Zeidan et al.,54,55 suggest that this hypothetical
pathway from mindfulness training to pain relief through
improved affect might itself be mediated by reduced activity
in neural regions involved in low-level nociceptive proces-
sing (e.g., thalamus) and increased activity in neural regions
involved in interoceptive awareness (e.g., right anterior in-
sula), top–down executive control (e.g., anterior cingulate
cortex), and the cognitive reappraisal of sensory information
(e.g., orbitofrontal cortex). Importantly, these mechanisms
associated with BMBIs might be distinct from those asso-
ciated with placebo, sham mindfulness meditation, distrac-
tion, and relaxation.54–56 However, the precise effects and
mechanisms may depend on the nature of the pain (e.g.,
clinical vs. nonclinical pain), the specific mindfulness tech-
nique employed (e.g., focused attention vs. open monitoring),
and the practitioner’s experience level. For instance, there are
some data indicating that open monitoring (vipassana) prac-
tice alleviates pain unpleasantness but not pain intensity57 and
that mindfulness-based analgesia is associated with activation
of the orbitofrontal cortex in novices and deactivation of the
prefrontal cortex in long-term meditators.64 This might imply
that, while BMBIs may modulate pain-related appraisals in
novices, long-term training may employ ‘‘non-appraisal’’
mechanisms, indicating that the mechanisms of mindfulness-
based analgesia may evolve with increasing meditation ex-
pertise.

The reviewed literature has several shortcomings that
should be addressed in future research. First, their risk of
bias assessment showed that key information (e.g., details
about randomization procedure) was often missing from
articles and that blinding of participants and personnel was
not consistently implemented (i.e., 31.3% of studies had
high risk of bias in this domain). Specifically, blinding can
be compromised when inactive controls are used (e.g.,
resting); participants asked to ‘‘wait quietly’’ or ‘‘rest’’
might deduce that they are in the nonexperimental condi-
tion, which could introduce various forms of bias, like de-
mand characteristics and expectancy effects.

A second limitation of the reviewed literature is that
many studies were conducted with small samples and were,
therefore, likely underpowered for assessing efficacy. Using
a between-group, medium effect size (d = 0.5), a sample size
of at least 51 participants per group would be required to

have an 80% chance of detecting an effect (assuming an
effect exists). Yet, of the 14 RCTs designed to assess in-
tervention efficacy, only 3 had this group size, raising the
possibility that Type II errors were committed.

Third, because some studies relied on audio-recorded
interventions and/or induced pain in nonclinical partici-
pants, the associated findings may have limited generaliz-
ability to clinical practice. Experimentally-induced pain is
delivered under controlled conditions and is typically an-
ticipated, and can be terminated at any time, by the partic-
ipant. Despite some clinical situations in which pain is
expected and its delivery controlled (e.g., procedural pain),
clinical pain is unique because it can involve unpredictable
flare-ups that are of variable intensity/duration and that can
substantially impact the patient’s lifestyle and behavioral
functioning. The authors identified only six studies evalu-
ating BMBIs with clinical/pain samples; of these, only one
was conducted exclusively with chronic pain patients,51 and
none was conducted exclusively with patients with opioid-
treated chronic pain. Patients with chronic pain, especially
severe pain requiring opioid therapy, tend to have complex
co-occurring medical and mental health problems3–5 that
can present clinical challenges65,66 and impact treatment
response.67,68 Caution is therefore advised before general-
izing the reviewed findings, based primarily on nonchronic
pain samples, to the treatment of chronic pain, especially in
opioid-treated populations. Although BMBIs could possibly
be efficacious for these targets, multiweek MBIs might be
required to produce therapeutic change; early stage RCTs
suggest efficacy of 8-week MBIs for reducing pain severity,
aberrant opioid-use related behaviors, and the use of opioids
among patients with opioid-treated chronic pain.22,23

Fifth, longer term follow-ups are absent in this literature.
That is, improvements in pain attributable to BMBIs have
only been observed immediately or soon after the interven-
tion, which indicates little about the sustainability of these
improvements. Empirical data underscore the importance of
continued mindfulness practice following MBIs,69 and so it
stands to reason that BMBIs could have longer term efficacy,
provided that participants continue to practice.

The limitations of past research implicate specific paths
forward. Future studies should consider employing: (1)
provider-led interventions entailing more than 5 min of
mindfulness practice, (2) larger samples to sufficiently power
the study for efficacy testing, (3) rigorous assessment of pain,
function/quality of life, and medication/opioid use, and (4)
longer term follow-ups, as consistent with the IMMPACT
guidelines on clinical trials in chronic pain.27 Research pro-
cedures also need to be described in sufficient detail so that the
quality of the resulting evidence can be ascertained. In addi-
tion, because some studies included multiple types of mind-
fulness practice in the same BMBI, future research might
investigate whether the effects and mechanisms vary by
practice type (e.g., focused attention vs. open monitoring).
Furthermore, because past work in this area has primarily
relied on female, Caucasian, and young adult participants, a
top priority for future investigations is to test BMBIs with
other groups (e.g., males, persons of color, and older adults),
so that the authors could elucidate for whom BMBIs are most
effective. Research with males may be especially important,
as there is some evidence that they respond differently to
noxious stimuli than females.44,70
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Given that prescription opioids have contributed to an
epidemic of opioid misuse and opioid-involved fatalities,71

it is imperative that primary care physicians and other
medical providers have nonopioid interventions at their
disposal that are safe, feasible at the point of care, and ef-
fective. This systematic review, which focused on a safe and
easy to administer intervention (BMBI), yielded some en-
couraging findings on its potential efficacy, yet the evidence
is still limited and inconsistent and, as such, inconclusive.
While more rigorous, large scale research is needed before
unequivocally recommending BMBI as a first-line treatment
for acute or chronic pain, the clinical implications of em-
ploying a brief form of mental training to attenuate acute
and chronic pain are of unique practicality to clinicians and
attractiveness to patients seeking safe pain relief.
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