Neuroscience and Biobehavioral Reviews 135 (2022) 104591

Contents lists available at ScienceDirect Neuroscience
& Biobehavioral

Neuroscience and Biobehavioral Reviews

pigots )
ELSEVIER journal homepage: www.elsevier.com/locate/neubiorev
Review article ' :.)
. . . . Check for
Hypnosis to manage musculoskeletal and neuropathic chronic pain: A o
systematic review and meta-analysis
: fad : b : s 1a,c : PR d,e a
Pascaline Langlois “, Anaick Perrochon °, Romain David *“, Pierre Rainville *“, Chantal Wood “,
f . . e . .« __ah . N i
Audrey Vanhaudenhuyse ', Benjamin Pageaux “¢, Amine Ounajim “", Martin Lavalliere,
j, k 1 a : : m,n
Ursula Debarnot”*, Carlos Luque-Moreno , Manuel Roulaud °, Martin Simoneau ™",
. (o) [e) o1 . a r . . a *
Lisa Goudman *”, Maarten Moens *”, Philippe Rigoard *%*, Maxime Billot >
@ PRISMATICS Lab (Predictive Research in Spine/Neuromodulation Management and Thoracic Innovation/Cardiac Surgery), Poitiers University Hospital, Poitiers,
France
b Laboratoire HAVAE, EA6310, Université de Limoges, Limoges, France
¢ Department of Physical Medicine and Rehabilitation, Poitiers University Hospital, Poitiers, France
d Département de stomatologie, Université de Montréal, Montréal, Canada
€ Centre de recherche de UInstitut universitaire de gériatrie de Montréal (CRIUGM), Montréal, Canada
f Sensation & Perception research Group, University of Lige, Belgium and Interdisciplinary Algology Center, CHU of Liege, Belgium
8 Fcole de kinésiologie et des sciences de I'activité physique (EKSAP), Faculté de médecine, Université de Montréal, Montréal, Canada
" Laboratoire de Mathématiques Appliquées (LMA), Faculty of Sciences, Poitiers University, 86000 Poitiers, France
! Module de kinésiologie, Département des sciences de la santé, CISD, & Lab BioNR, Université du Québec a Chicoutimi, Chicoutimi, QC, Canada
J Univ. Lyon, UCBL-Lyon 1, Laboratoire Interuniversitaire de Biologie de la Motricité, EA 7424, Université Claude Bernard Lyon1, Villeurbanne, France
X Institut Universitaire de France, Paris, France
! Department of Physiotherapy, University of Seville, Seville, Spain
™ Centre Interdisciplinaire de Recherche en Réadaptation et en Intégration Sociale (CIRRIS), Laval University, Quebec City, QC, Canada
" Department of Kinesiology, Laval University, Quebec City, QC, Canada
© Department of Neurosurgery, Universitair Ziekenhuis Brussel, Laarbeeklaan 101, 1090 Brussels, Belgium
P STIMULUS consortium (reSearch and TeachIng neuroModULation Uz bruSsel), Vrije Universiteit Brussel, Laarbeeklaan 103, 1090 Brussels, Belgium
9 Department of Spine Neurosurgery & Neuromodulation, Poitiers University Hospital, Poitiers, France
¥ Institut Pprime UPR 3346, CNRS, ISAE-ENSMA, University of Poitiers, Poitiers, France
ARTICLE INFO ABSTRACT
Keywords: This systematic review and meta-analysis aims to identify and quantify the current available evidence of hyp-
Complementary therapy nosis efficacy to manage pain in patients with chronic musculoskeletal and neuropathic pain. Randomized
Analgesia

Control Trials (RCTs) with hypnosis and/or self-hypnosis treatment used to manage musculoskeletal and/or
neuropathic chronic pain in adults and assessing pain intensity were included. Reviews, meta-analyses, non-
Pain treatment randomized clinical trials, case reports and meeting abstracts were excluded. Five databases, up until May 13th
Non-pharmacologic treatment 2021, were used to search for RCTs using hypnosis to manage chronic musculoskeletal and/or neuropathic pain.
Neuralgia The protocol is registered on PROSPERO register (CRD42020180298) and no specific funding was received for
this review. The risk of bias asessement was conducted according to the revised Cochrane risk of bias tool for
randomized control trials (RoB 2.0). Nine eligible RCTs including a total of 530 participants were considered.
The main analyses showed a moderate decrease in pain intensity (Hedge’s g: —0.42; p = 0.025 after intervention,
Hedge’s g: —0.37; p = 0.027 after short-term follow-up) and pain interference (Hedge’s g: —0.39; p = 0.029)
following hypnosis compared to control interventions. A significant moderate to large effect size of hypnosis
compared to controls was found for at 8 sessions or more (Hedge’s g: —0.555; p = 0.034), compared to a small
and not statistically significant effect for fewer than 8 sessions (Hedge’s g: —0.299; p = 0.19). These findings
suggest that a hypnosis treatment lasting a minimum of 8 sessions could offer an effective complementary
approach to manage chronic musculoskeletal and neuropathic pain. Future research is needed to delineate the
relevance of hypnosis in practice and its most efficient prescription.
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1. Introduction

According to the International Association for the Study of Pain
(IASP), chronic pain is defined as pain that persists or recurs longer than
3 months (Barke et al., 2021; Merskey and International Association for
the Study of Pain, 1994; Treede et al., 2019). Chronic pain represents a
common and growing worldwide problem affecting more than 2 billion
people that leads to a societal and financial burden of several billion
dollars (Gaskin and Richard, 2012; Mills et al., 2019). Musculoskeletal
and neuropathic pains represent the most prevalent sets of chronic pain
conditions (Breivik et al., 2006; Perrot et al., 2019; Rice et al., 2016;
Scholz et al., 2019; van Hecke et al., 2014). Chronic musculoskeletal is
defined as a pain “experienced in muscles, bones, joints, or tendons”,
while chronic neuropathic pain is characterized by “lesions or diseases
involving the somatosensory nervous system” leading to a loss of func-
tion and increased pain sensitivity (International Classification of
Disease-11) (Perrot et al., 2019; Scholz et al., 2019). Musculoskeletal
and neuropathic pain often co-occur but the neurpopathic component
often goes undetected and may be particularly difficult to treat, e.g. in
low back pain (Baron et al., 2016). In addition, a musculoskeletal
component may complicate the clinical presentation of central neuro-
pathic pain in patients suffering from disease or lesion of the central
nervous system (e.g. multiple sclerosis, Parkinson’s disease, etc.) (Perrot
et al., 2019; Blanchet and Brefel-Courbon, 2018).

Both chronic musculoskeletal and neuropathic pain can substantially
alter general health, daily life, social and professional activities, psy-
chological well-being and, finally, quality of life (Attal et al., 2011; Blyth
and Noguchi, 2017; Boutron et al., 2008; Colloca et al., 2017; Jensen
etal., 2007; Naiditch et al., 2021b, 2021a; Ounajim et al., 2021; Rigoard
et al., 2021; Schmader, 2002; Smith and Torrance, 2012; Wittkopf et al.,
2017). To date, pharmacological treatment remains the primary indi-
cation to manage chronic musculoskeletal and neuropathic pain (World
Health Organization, 2008). While beneficial in some cases, medication
can be ineffective or may produce negative side effects such as depen-
dence, cardiovascular disease, nausea, cognitive impairment, misuse
and addiction (Cohen et al., 2021; Hylands-White et al., 2017; Scholz
etal., 2019; The Lancet, 2021). Given this context, non-pharmacological
approaches, such as hypnosis, are nowadays considered as unavoidable
therapeutic strategies to improve quality of life in the chronic pain
population (Hylands-White et al., 2017; Jensen et al., 2006; Jensen and
Patterson, 2014).

The Society of Psychological Hypnosis defines hypnosis as a pro-
cedure where “one person (the subject) is guided by another (the hyp-
notist) to respond to suggestions for changes in subjective experience,
alterations in perception, sensation, emotion, thought or behavior”
(Green et al., 2005). Previous systematic reviews and meta-analyses
focusing on pain during labor and childbirth (Madden et al., 2016), fi-
bromyalgia (Bernardy et al., 2011; Zech et al, 2017),
temporo-mandibular disorders (Zhang et al., 2015), multiple chronic
pain such as headache, irritable bowel syndrome, spinal cord injury,
cancer, experimental pain, etc. (Adachi et al., 2014; Montgomery et al.,
2000; Vanhaudenhuyse et al., 2018), minimally invasive procedures
(Noergaard et al., 2019) and experimental pain (Thompson et al., 2019;
Vanhaudenhuyse et al., 2009a) have reported significant efficacy of
hypnosis to relieve pain. However, to the best of our knowledge, there is
no systematic evidence of a hypnosis-related effect on chronic muscu-
loskeletal and neuropathic pain established by a systematic review and
meta-analysis (Amatya et al., 2018; Boldt et al., 2014). To date, claims
on the efficacy of hypnosis in the overall chronic pain population (e.g.,
headache, cancer-related pain, etc.) and associated recommendations on
the number of sessions to perform “very brief or brief hypnosis treat-
ment” (< 7 sessions) or “hypnosis treatment” (> 8 sessions) (Jensen and
Patterson, 2006) have been only provided via narrative reviews (Jensen
and Patterson, 2006; Jensen et al., 2006; Patterson and Jensen, 2003).
Therefore, there is an urgent need for a systematic review to validate the
use of hypnosis and to provide guidelines on the minimum number of
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sessions needed to observe a positive effect on pain management.

The aim of this systematic review and meta-analysis was to provide a
synthesis of the current literature on hypnosis in order to determine its
efficacy to reduce pain intensity in patients presenting with chronic
musculoskeletal and/or neuropathic pain. Secondary objectives were to
determine (i) the minimum number of hypnosis sessions required to
observe a positive effect on pain, (ii) the effects of hypnosis intervention
on pain interference, and (iii) the effects of hypnosis intervention on
pain intensity and interference after a follow-up period.

2. Material and methods

The current systematic review and meta-analysis was performed in
line with the conventional methodology outlined in the Centre for Re-
views and Dissemination (CRD) guidance for conducting reviews in
health care (Centre for Reviews and Dissemination, 2009). This sys-
tematic review is reported in accordance with the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA) (Moher
et al., 2009; Page et al., 2021). The protocol for this review is registered
on PROSPERO (CRD42020180298).

2.1. Search strategy

Electronic databases MEDLINE, Scopus, PEDro, CINAHL and The
Cochrane Library were searched until May 13th 2021. The search stra-
tegies, based on text words, their synonyms and index terms (e.g.
MeSH), were initially developed for MEDLINE and subsequently
adapted for use in the other databases (Appendix A) without any filter.
To avoid missing relevant articles, we also searched the grey literature
(Google Scholar).

2.2. Study selection

After removing duplicates, using Zotero® software, two review au-
thors (PL, MB) independently screened title and abstract to identify the
potentially relevant studies to be considered. The same reviewers
assessed the full texts of all trials using the eligibility criteria for inclu-
sion. Disagreements were resolved through discussion or, if necessary, in
consultation with a third reviewer (AP).

2.3. Eligibility criteria

The inclusion criteria were (i) patient aged more than 18 years
presenting with musculoskeletal and/or neuropathic pain that persists
or recurs longer than 3 months, (ii) quantitative assessment of pain in-
tensity, (iii) hypnosis treatment including suggestions that a patient
experiences changes in sensations, perceptions, thoughts, or behavior
either delivered by a therapist trained in clinical hypnosis and/or
administred as a self-hypnosis treatment with or without audio-tape
recording, without any combination with another practice (e.g., mas-
sage, relaxation, etc.), (iv) Randomized Control Trials (RCTs) design,
and (vi) full scientific papers written in English.

The exclusion criteria were (i) reviews, meta-analyses, non-ran-
domized clinical trials, case reports, case series, protocols communica-
tion or meeting abstracts, (ii) hypnosis combined with other(s)
intervention(s), (iii) no pain outcome or pain intensity reported as a
secondary ouctomes, (iv) no hypnosis treatment.

2.4. Data extraction

A data extraction form was designed in a table with the following
items: authors and year, overall population groups (i.e sample size,
women/men, age), pain characteristics (musculoskeletal and/or
neuropathic, outset), hypnosis treatment modalities (i.e., number,
duration and frequency of sessions, and modalities of self-hypnosis),
control intervention modalities (i.e., type, number, duration and
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frequency of sessions, and modalities of self-intervention), outcomes (i.
e., type and rating scale of pain intensity, pain interference, depression,
anxiety, quality of life, sleep quality) and results after intervention and
after a follow-up period. Pain was assessed with the Visual Analog Scale
(VAS) where the patient is asked to indicate his/her perceived pain in-
tensity on a 100 mm horizontal line (Boonstra et al., 2008), the Nu-
merical Rating Scale (NRS) where the patient is asked to rate his/her
pain intensity between O (no pain) and 10 (the worst pain imaginable),
or the Brief Pain Inventory (BPI) (0 = no pain and 10 = the worst pain
imaginable) (Cleeland and Ryan, 1994; Erdemoglu and Koc, 2013;
Ferreira-Valente et al., 2011). The pain interference section of the BPI,
expressed as mean score over 10, consists in 7 Likert scales where the
patient is asked to report the number of ways in which, over the previous
week, pain had interfered with their (i) general activity, (ii) walking
capacity, (iii) normal work (household), (iv) mood, (v) enjoying life, (vi)
relationships with people, and (vii) sleep. Depression was assessed with
the Hospital Anxiety and Depression Scale (HADS; Zigmond and Snaith,
1983), the 8-item Patient Health Questionnaire (PHQ-8; Kroenke et al.,
2009), or the 20-item Center for Epidemiologic Studies-Depression Scale
(CES-D; Radloff, 1977). Anxiety was assessed with the Hospital Anxiety
and Depression Scale (HADS; Zigmond and Snaith, 1983). Quality of life
was assessed with EuroQol 5-Dimension 5-level (EQ-5D-5 L; Herdman
et al., 2011), the Short Form-36v2 Health Survey (Ware et al., 2000), or
A36 Hemofilia-QoL (Remor et al., 2005). Sleep quality was assessed with
the Pittsburgh Sleep Quality Index (PSQIL; Buysse et al., 1989).

The extraction and coding of study data were independently per-
formed by two reviewers (PL, MB). Disagreements were resolved
through discussion or, if necessary, by a third reviewer (AP).

2.5. Risk of bias and quality of evidence assessment

The risk of bias assessment of included studies was conducted ac-
cording to the revised Cochrane risk of bias tool for randomized control
trials (RoB 2.0) using five domains: (i) randomization process; (ii) de-
viations from intended interventions; (iii) missing outcome data; (iv)
measurement of the outcome; and (v) selection of the reported results
(Sterne et al., 2019). Each RCT was rated as “low risk of bias”, “some
concern” or “high risk of bias”, for each domain and overall judgement.
The risk of bias assessment was undertaken by two reviewers (PL, AO)
helped by using the RoB 2.0 tool provided by Cochrane. Any disagree-
ments was resolved by a third reviewer (MB).

Quality of evidence was assessed using the Grades of Recommen-
dations, Assessment, Development and Evaluation system (GRADEpro
GDT, https://gradepro.org). GRADE transparent approach which pro-
vides guidance on rating the overall quality of research indicating four
levels of evidence (high, moderate, low, and very low) based on five
factors: risk of bias, inconsistency, indirectness, imprecision and publi-
cation bias (Guyatt et al., 2011). The GRADE assessment for each
meta-analysis was undertaken independently by two reviewers (PL, AO)
using the http://www.gradepro.org software. Any disagreements were
resolved by a third reviewer (MB).

2.6. Data synthesis

In the quantitative analysis, mean pain relief following hypnosis
compared to control was estimated. Both hypnosis and control arms data
were used in the analyses.

When available, the mean change between baseline and follow-up
and its standard deviation were extracted for hypnosis and control
groups. When the standard deviation of the pain intensity score change
was not reported, it was calculated using pre- and post- standard de-
viations according to the formula for imputing standard deviations for
changes from baseline (Higgins et al., 2011):

SDchange =

\/SDgaseline + SDfallawfup — 2 x Corr x SDba.seline X SDfollow—up >
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The correlation for the within-subject design was calculated using
the method described in the Cochrane handbook for systematic reviews
of interventions (section 16.1.3.2, Higgins et al., 2011). The correlation
calculations were based on studies where the reported standard devia-
tion of change, standard deviation at baseline and standard deviation at
follow-up were reported. Correlation was imputed for studies where one
of these standard deviations was not available using the correlation
coefficient from a study with similar results and outcome measures.
When no similar study was available, we considered 0.7 as a correlation
coefficient to calculate the SD change. This value of 0.7 represents the
expected correlations in within-subject test-retest measurement (Plichta
et al., 2012).

In cases where several control treatments were used in the same
study, we pooled data from these controls by combining the groups to
create a single control group as recommended in the Cochrane hand-
book for systematic reviews of interventions (section 7.7.3.8, Higgins
and Green, 2011). Heterogeneity between studies was tested quantita-
tively using the Cochran’s Q test and the I? statistic. Heterogeneity was
also evaluated graphically using a forest plot. Since heterogeneity be-
tween the included studies was observed, the DerSimonian and Laird
random-effects model was used to estimate an overall treatment effect,
combining the results from included studies in our outcome (DerSimo-
nian and Laird, 1986).

Results were pooled across studies using the inverse variance
method. Hedges’ g was used to estimate the effect sizes of our included
studies (Hedges, 1983). Hedges’g is an adjusted standardized mean
difference summary statistic used when trials assess the same outcome,
and it can be measured using different scales (e.i., NRS, VAS, BPI).

Based on the recommendations provided by Jensen and Patterson
(2006) about the number of hypnosis session to be delivered, a subgroup
analysis was also conducted in order to estimate the effects of hypnosis
treatment duration using studies where patients had 8 or more sessions
of hypnosis, while another analysis used studies where patients had
fewer than 8 sessions of hypnosis.

The statistical significance threshold was set at 0.05. Statistical
analysis was conducted using the R software version 3.6.1 (R Core Team
(2014). R: A language and environment for statistical computing. R
Foundation for Statistical Computing, Vienna, Austria). The two R
packages METAFOR and META were used for the meta-analysis.

2.7. Sensitivity analysis

We conducted a leave-1-out (Jackknife) sensitivity analysis to test
the robustness of the results for the pooled meta-analysis of the primary
outcome. In the leave-1-out method, we iteratively repeated the analysis
while excluding 1 study at each iteration. The results are considered
robust if the pooled effect sizes and heterogeneity measures remain
similar in all or most combinations of studies (Wang et al., 2014).

2.8. Analysis of heterogeneity and publication bias

Publication bias was assessed using the funnel plot asymmetry rank
correlation test (Begg and Mazumdar, 1994), the Egger’s regression test
(Sterne and Egger, 2005) and Tang test conducted by using a regression
of the intervention effect estimate on the variable 1/sqrt(Niot) (Niot
being the study sample size), with weights Nio¢ (Tang and Liu, 2000).
Since we only conducted the meta-analysis on 9 studies, they not pro-
vide enough power to detect asymmetry. To address this issue, we
considered the test to be significant if its p-value was lower than 0.1.
However, the results of this analysis needs to be considered cautiously
due to the small number of trials included in this meta-analysis (9 RCTs).
We also intended to assess publication bias for the secondary analyses
using funnel plot techniques, Begg’s rank test and Egger’s regression
test, but the secondary analyses included a very low number of studies
(4-6 RCTs), rendering these methods inappropriate.
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3. Results
3.1. Study selection

The PRISMA flow chart detailing the screening process for the review
is presented in Fig. 1. The initial database research indicated 1281
potentially relevant articles. After removing 232 duplicates, 1049 pa-
pers were screened. After the title and abstract screening, 23 studies
were analyzed as full-text publications, and 14 more studies were
excluded. The characteristics of excluded studies are detailed in Ap-
pendix B. Nine studies were included in the final review (Ardigo et al.,
2016; Gay et al., 2002; Hosseinzadegan et al., 2017; Jensen et al., 2020,
2009a, 2009b; Paredes et al., 2019; Razak et al., 2019; Tan et al., 2015).

3.2. Study design and sample characteristics

The main characteristics of the included studies published between
2002 and 2020 are summarized in Table 1. Studies included chronic
musculoskeletal and/or neuropathic pain such as chronic back pain
(Ardigo et al., 2016; Jensen et al., 2020, 2009b; Tan et al., 2015),
osteoarthritis (Ardigo et al., 2016; Gay et al., 2002), multiple sclerosis
(Hosseinzadegan et al., 2017; Jensen et al., 2020, 2009a), brachial
neuralgia (Razak et al., 2019), spinal cord injury pain (Jensen et al.,
2020, 2009b) and hemarthrosis/heamatomas (irreversible muscle or
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joint damage) (Paredes et al., 2019). Five studies included several types
of chronic musculoskeletal and/or neuropathic pain (Ardigo et al., 2016;
Jensen et al., 2020, 2009a, 2009b; Paredes et al., 2019), and 4 studies
focused on only one pathology (Gay et al., 2002; Hosseinzadegan et al.,
2017; Razak et al., 2019; Tan et al., 2015). Taken together, the studies
included 530 participants aged from 34 to 81 years. Duration of hyp-
nosis treatment ranged from 3 (Ardigo et al., 2016) to 12 weeks (Jensen
et al., 2020, 2009a, 2009b). The follow-up period was reported in 7
studies with a time frame of 10 (Hosseinzadegan et al., 2017) to 24
weeks (Gay et al., 2002; Tan et al., 2015). The number of hypnosis
sessions ranged from 3 (Ardigo et al., 2016) to 10 (Jensen et al., 2009a,
2009b) sessions, and the frequency of the sessions was once a week for 5
studies (Ardigo et al., 2016; Gay et al., 2002; Hosseinzadegan et al.,
2017; Paredes et al., 2019; Razak et al., 2019), while it was not reported
in the remaining 4 studies (Jensen et al., 2020, 2009a, 2009b; Tan et al.,
2015). The interventions lasted from 30 to 90 min in 7 studies (Ardigo
et al., 2016; Gay et al., 2002; Hosseinzadegan et al., 2017; Jensen et al.,
2020, 2009b; Paredes et al., 2019; Razak et al., 2019), whereas 2 others
did not report any length (Jensen et al., 2009a; Tan et al., 2015). Hyp-
nosis suggestions were directly targeted to pain in 7 studies (Ardigo
et al., 2016; Hosseinzadegan et al., 2017; Jensen et al., 2020, 2009a,
2009b; Paredes et al., 2019; Razak et al., 2019), while 2 studies did not
specify the focus of suggestion (Gay et al., 2002; Tan et al., 2015). After
the hypnotic intervention with a practionner, 4 studies used audiotape

[ Identification of studies via databases ]

1281 Records removed before screening:
Duplicate records removed (n = 232)

Records excluded (n = 1026):

No musculoskeletal and/or neuropathic chronic pain (n= 317)
No pain outcome (n= 13)

No hypnosis intervention (n= 213)

Hypnosis part of multi-treatment (n = 24)

No randomized control trial (n = 393)

No full paper written in English (n= 66)

Reports excluded (n = 14):

No pain outcome (n= 2)

Published articles not retrievable (n=2)
Hypnosis part of multi-treatment (n = 2)
Absent control (n= 4)

Meeting Abstract (n = 2)

Missing data (n=2)

1281 Records identified from:
c
= MEDLINE Pubmed (n = 557)
3 Scopus (n = 185) N
= PEDro (n=19)
S CINAHL (n = 330)
= Cochrane Library (n = 179)
Grey literature (n = 11)
o
v
Records screened
(n = 1049) i
=)
£
c
)
e
7}
»n
v
Reports assessed for eligibility o
(n=23) e
—
v
)
Studies included in review
3 (n=9)
3 Studies included in quantitative
E synthesis (meta-analysis)
(n=9)
—

Fig. 1. Study selection flowchart.
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Table 1

Main characteristics of the 9 included randomized control trials.
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Author (Year) Overall Type of Pain Hypnosis treatment Control intervention Outcomes Results
Population Outset of pain Duration of the intervention Control modalities Pain intensity After
Groups Number, durations and Duration of the intervention  Pain interference intervention
Sample size frequency of session Number, duration and After follow-up
(Women/ Self-hypnosis or not frequency of session
Men), Age Follow-up Self-intervention or not
Follow up
Ardigo et al. 53 (39/14), MCP and NCP: 3 wks Massage Pain intensity: BPI ~ After
(2016) 80.6 £8.2y 26 chronic back pain, 3 sessions, 30 min, 1/wk Self- 3 wks, NRS intervention:
HG: 26 (21/5) 11 arthritis, 8 neuropathic hypnosis: taught and 3 sessions, 30 min, 1 /wk Pain interference: | BPI NRS, HG
CG: 27 (18/9) pain, 5 fibromyalgia, 3 encouraged to practice No self-intervention BPI > CG
others 12 wks 12 wks Depression: | BPI, HG = CG
6.3 + 4.2 years HADSP — HADSP
Anxiety: HADS? — HADS®
After 12 wks:
= BPI NRS
= BPI
= HADS?
= HADS*
36 (33/3), MCP: 8 wks CG1 Pain intensity: After
Gay et al. (2002) 64.7 £55y Arthritis 8 sessions, 30 min, 1/wk Relaxation VAS intervention:
HG: 13 (13/0) 5.0 + 2.4 years No self-hypnosis 8 wks, | VAS, HG
CG1:13(11/2) 12 and 26 wks 8 sessions, 30 min, 1/wk = CG1
CG2: 10 (9/1) No self-intervention | VAS, HG
12 and 26 wks > CG2
CG2 After 12 wks:
No intervention | VAS, HG
12 and 26 wks =CG1
| VAS, HG
> CG2
After 26 wks:
= VAS
Hosseinzadegan 60 (60/0), MCP and NCP: 6 wks Standard care Pain intensity: After
et al. (2017) 33.7+80y Multiple sclerosis 6 sessions, 30 min, 1 /wk 6 wks NRS intervention:
HG: 30 (30/0) 4.3 + 3.5 years Self-hypnosis: 10 times/day at 10 wks | NRS, HG
CG: 30 (30/0) least > CG
10 wks After 10 wks:
| NRS, HG
> CG
Jensen et al. 22 (16/6), MCP and NCP: NR, Muscle Relaxation Pain intensity: After
(2009a) 51.7 y (range Multiple sclerosis, Others 10 sessions, NR, NR NR, NRS intervention:
=27-75y) > 6 months Self-hypnosis: listening 10 sessions, NR, NR Pain interference: | NRS, HG
HG: 15 (NR) audiotapes/ CDs or without Self-intervention: BPI > CG
CG: 7 (NR) records, minimum 1 session/ audiotapes/CDs or without | BPIL, HG > CG
day records, > 1 session/day After 12 wks:
12 wks 12 wks | NRS, HG
> CG
| BPL, HG > CG
Jensen et al. 28 (6/22), MCP: NR, Biofeedback Pain intensity: After
(2009b) 49.5 y (range 9 low back pain, 7 overuse 10 sessions, 40 min, NR NR NRS intervention:
=19-70y) pain, 4 visceral pain Self-hypnosis: listening 10 sessions, ~40 min, NR Pain interference: | NRS, HG
HG: 18 (NR) NCP: audiotapes/CDs or without Self-Intervention: listening BPI =CG
CG: 10 (NR) 12 spinal cord injury, 4 joint  recording, minimum 1 session/  audiotapes/CDs or without Depression: CES-D = BPI
pain, 1 Radicular Pain day recording, minimum 1 = CES-D, HG
> 6 months 12 wks session/day 1 CES-D, CG
12 wks After 12 wks:
| NRS, HG
> CG
= BPI
= CES-D
Jensen et al. 173 (102/71), MCP: NR Pain Education Therapy Pain intensity: After
(2020) 55.1+12.7y Low back pain, pain due to 4 sessions,60 min,NR Group (CG1) NRS intervention:
HG:43(25/18)  multiple sclerosis, spinal Self-hypnosis: workbooks, Cognitive Therapy Group Pain interference: I NRS, HG = all
CG1: 42 (25/ cord injury, amputation, home practice material and (CG2) BPI CG
17) muscular dystrophy audio recordings, minimum Hypnotic Cognitive Depression: PHQ-8 | BPI, HG = all
CG2: 44 (25/ > 6 months 1session/day Therapy Group (CG3) CG
19) 12 wks NR | PHQ-8, HG
CG3: 44 (27/ 26 wks 4 sessions,60 min,NR = all CG
17) 52 wks Self-intervention: read 12 wks:
educational handouts, | NRS, HG = all
audio recordings CG
12 wks | BP], HG = all
26 wks CG
52 wks | PHQ-8, HG
=all CG

(continued on next page)
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Table 1 (continued)
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Author (Year) Overall Type of Pain Hypnosis treatment Control intervention Outcomes Results
Population Outset of pain Duration of the intervention Control modalities Pain intensity After
Groups Number, durations and Duration of the intervention  Pain interference intervention
Sample size frequency of session Number, duration and After follow-up
(Women/ Self-hypnosis or not frequency of session
Men), Age Follow-up Self-intervention or not
Follow up
26 wks:
I NRS, HG = all
CG
| BPI, HG = all
CG
| PHQ-8, HG
=all CG
52 wks:
I NRS, HG = all
CG
| BPI, HG = all
CG
| PHQ-8, HG
=all CG
Parades et al. 18 (0/18), 45 MCP: 4 wks Medical treatment and Pain intensity: After
(2019) +9.48y Heamarthrosis, heamatomas 4 sessions,60 min,1/wk standard care NRS intervention:
HG: 8 (NR) (irreversible muscles and Self-hypnosis: taught and 4 wks Pain interference: = NRS
CG: 10 (NR) joints damages) encouraged to practice BPI | BPL, HG > CG
> 6 months Depression: = HADSP
HADSP = HADS*
Anxiety: HADS? 1 EQ-5D-5L,
Quality of life: EQ- HG > CG
S5D-5L/ A36 1 A36
Hemofilia QoL Hemofilia QoL,
HG > CG
Razaketal. (2019) 40 (0/40), NCP: Brachial neuralgia 4 wks Acupressure Pain intensity: After
35.8+ 125y ~ 3 years 4 sessions, 90 min, 1/wk 4 wks NRS intervention:
HG: 20 (0/20) Self-hypnosis: taught and 2 sessions application of Pain interference: | NRS, HG
CG: 20 (0/20) encouraged to practice acupressure patches to BPI =CG
16 wks specific meridians points Quality of life: SF- | BPI, HG = CG
1 session/2 wks 36v2 1 SF-36v2
No self-intervention After 16 wks:
16 wks | NRS, HG
> CG
| BPI, HG = CG
1 SF-36v2
100 (21/79), MCP: Hypnosis-8 (HG1) Biofeedback Pain intensity: BPI  After
Tanetal. (2015)  ~55y (range Chronic Low Back Pain NR NR NRS intervention:
= 25-83y) > 6 months 8 sessions,NR, NR 8 sessions, NR, NR Pain interference: | BPI NRS, HG
HG1: 25 (NR) Self-hypnosis: with or without No self-intervention BPI > CG
HG2: 25 (NR) audio recording, > 1 session/ 26 wks Sleep quality: | BPL, HG > CG
HG3: 25 (NR) day PSQI 1 PSQI
CG: 25 (NR) Hypnosis-Practice-8 (HG2) After 26 wks:
NR = BPI NRS
8 sessions,NR, NR | BPI, HG = CG
Self-hypnosis: with or without 1 PSQI

audio recording, > 1 session/
day

Hypnosis-Practice-2 (HG3)
NR

2 sessions,NR, NR
Self-hypnosis: with or without
audio recording, > 1 session/
day

26 wks

Notes: BPI, Brief Pain Inventory; CG, Control Group; CES-D, 20-item Center for Epidemiologic Studies-Depression Scale; EQ-5D-L, EuroQol 5-Dimension 5-Level;
HADSP’%, Hospital Anxiety and Depression Scale Depression/Anxiety; HG, Hypnosis group; MCP, Musculoskeletal Chronic Pain; nb, number; NCP, Neuropathic
Chronic Pain; NR, Not Reported; NRS, Numerical Rating Scale; PHQ-8, 8-item Patient Health Questionnaire; PSQI-Pittsburgh Sleep Quality Index; SF-36v2, 36-item

Short-Form Health Survey; VAS, Visual Analogue Scale; wk(s), week(s).

recording to perform self-hypnosis (Jensen et al., 2020, 2009a, 2009b;
Tan et al., 2015). In addition, self-hypnosis was encouraged in 4 studies
without any audiotape recordings (Ardigo et al., 2016; Hosseinzadegan
et al.,, 2017; Paredes et al., 2019; Razak et al., 2019). The remaining
study did not involve self-hypnosis (Gay et al., 2002).

No intervention (Gay et al., 2002), standard care (Hosseinzadegan
et al.,, 2017; Paredes et al., 2019), relaxation (Gay et al., 2002), pro-
gressive muscular relaxation (Jensen et al., 2009a), massage (Ardigo

et al., 2016), acupressure (Razak et al., 2019), biofeedback (Jensen
et al., 2009b; Tan et al., 2015), pain education (Jensen et al., 2020), or
cognitive therapy (Jensen et al., 2020) were performed in the control
groups. The number, the frequency and the duration of the control
sessions were similar to the hypnotic intervention in 6 studies (Ardigo
et al., 2016; Gay et al., 2002; Jensen et al., 2020, 2009a, 2009b; Tan
et al., 2015). Regarding the remaining studies, one provided 2
acupressure versus 4 hypnosis sessions (Razak et al., 2019), and 2 did
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not indicate the control intervention duration (Hosseinzadegan et al.,
2017; Paredes et al., 2019).

3.3. Efficacy of hypnosis on pain intensity after intervention

The results of the narrative synthesis are reported in the Table 1.
While 4 studies out of 9 reported a significant greater decrease in pain
intensity in the hypnosis group compared to the control group (Ardigo
et al., 2016; Hosseinzadegan et al., 2017; Jensen et al., 2009a, 2009b), 4
others reported a significant decrease in both the hypnosis group and the
control group groups without any differences between groups (Gay
et al., 2002; Jensen et al., 2020; Razak et al., 2019; Tan et al., 2015). The
remaining study reported no significant pain relief in either group
(Paredes et al., 2019). The reduction of pain intensity after hypnosis
treatment ranged from 2% (Paredes et al., 2019) to 56% (Gay et al.,
2002) (Fig. 2).

The 9 studies were included in the primary pain intensity outcome
meta-analysis. Pain intensity was assessed using VAS, NRS, or BPI. All 9
studies reported the mean pain intensity at baseline and post-
intervention (ranging from 3 to 12 weeks) for the hypnosis group and
control groups. Statistical analysis showed a moderate decrease in pain
intensity following hypnosis compared to control intervention (random
effects, 9 RCTs, 13 comparisons, n = 475, Hedge’s g: —0.42; CI95%:
[—0.7763; —0.0696]; p-value: 0.025). Different random effect sizes and
the overall effect are presented in Fig. 2. Heterogeneity was graphically
and statistically observed. The I? of 59.8% [16.4%; 80.7%] and the
Cochrane Q test (p = 0.011) indicated moderate heterogeneity. The
funnel plots (Fig. 3) showed that the overall estimated Hedges’ g was
equal to — 0.42 while the study by Jensen et al. (2020) had a different
Hedges’ g: 0.19 and SE: 0.19. This study had a large sample size
(n =120, excluding the hypnotic cognitive therapy group, which did
not meet the inclusion criteria). Furthermore, the control group (edu-
cation and cognitive therapy) had a larger effect size than the hypnosis
group in this study (Jensen et al., 2020).

A sensitivity analysis was conducted on the 9 studies included in this
meta-analysis using the leave-1-out method to evaluate the robustness of
the results when we remove one study at a time from the meta-analysis.
Following the sensitivity analysis, the effect sizes of the 9 datasets of 8
studies ranged from — 0.53 CI95%: [— 0.786; — 0.265] to — 0.33
CI95%: [— 0.634; — 0.020] and all effects were statistically significant.
However, we observed a large decrease in heterogeneity when the study
with the largest sample size by Jensen et al. (2020) was removed
(I’=23%, tau®=0.031).

The funnel plot of the 9 studies included in this analysis was
considered symmetrical given the fact that neither the Rank Correlation
test nor Egger’s and inverse of the sample size Regression Tests were
statistically significant (p > 0.4) (Fig. 3). This result suggests that there
is no need for publication bias correction.
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3.4. Efficacy of hypnosis on pain intensity after follow-up period

Eight studies out of 9 assessed pain intensity after a follow-up period
(Ardigo et al., 2016; Gay et al., 2002; Hosseinzadegan et al., 2017;
Jensen et al., 2020, 2009a, 2009b; Razak et al., 2019; Tan et al., 2015).
Pain relief remained greater for the hypnosis group compared to the
control group after a follow-up period of 10 weeks (Hosseinzadegan
et al., 2017), 12 weeks (Jensen et al., 2009a, 2009b), and 16 weeks
(Razak et al., 2019). One study reported a significant pain intensity
decrease without difference between groups at 12-week follow-up
period (Gay et al., 2002). Two studies reported that pain intensity
decrease was not maintained after a follow-up period of 12 weeks
(Ardigo et al., 2016) and 24 weeks (Tan et al., 2015). One study reported
that the lack of effect of hypnosis was maintained at 12, 26, and 52
weeks (Jensen et al., 2020).

The meta-analysis specifically including the 7 studies with a short-
term follow-up of 10-16 weeks yielded a statistically significant mod-
erate effect size (random effects, 7 RCTs, 9 comparisons, n = 331,
Hedge’s g: —0.37; CI95%: [—0.79; 0.05]; p-value=0.027) (Ardigo et al.,
2016; Gay et al., 2002; Hosseinzadegan et al., 2017; Jensen et al., 2020,
2009a, 2009b; Razak et al., 2019). Heterogeneity between these 7
studies was statistically significant (12=55%; CI95%: [0.0%; 80.7%],
Cochrane Q p-value: 0.038) (Fig. 4).

For the long-term follow-up, 2 studies reported no significant effect
of hypnosis treatment after a 24-week follow-up period (Hedge’s g:
—0.669, CI95% = [—1.544; 0.205] (Gay et al., 2002); and Hedges’s g:
—0.202, CI195% = [— 0.729; 0.323] (Tan et al., 2015)). One study re-
ported a significant pain decrease at 12-month follow-up without any
significant difference between hypnosis and control groups (Hedge’s g:
0.182, CI95% = [—0.212; 0.576]) (Jensen et al., 2020).

3.5. Effect of number of hypnosis sessions on pain intensity

When considering data from the 6 studies with fewer than 8 sessions
of hypnosis delivered (Ardigo et al., 2016; Hosseinzadegan et al., 2017;
Jensen et al., 2020; Paredes et al., 2019; Razak et al., 2019; Tan et al.,
2015), the effect size was small and not statistically significant (random
effects, 6 RCTs, 8 comparisons, n = 341, Hedge’s g: —0.299; CI95%:
[—0.795; 0.197]; p-value: 0.19) (Fig. 5a). Moderate heterogeneity was
observed between these 6 studies (I>=67.6%; CI95%: [23.2%; 86.4%],
Cochrane Q p-value: 0.0086).

Four studies reported outcomes in patients who underwent at least 8
sessions of hypnosis (Gay et al., 2002; Jensen et al., 2009b, 2009a; Tan
et al., 2015). When pooling the results of these studies, we found a
significant moderate to large effect size of hypnosis compared to con-
trols (random effects, 4 RCTs, 5 comparisons, n = 159, Hedge’s g:
—0.555; CI95%: [—1.033; —0.077]; p-value=0.034) (Fig. 5b). Hetero-
geneity was not observed between these 4 studies (1*=0.01%; CI95%:
[0.0%; 80.3%], Cochrane Q p-value: 0.51).

Study TE seTE Hedges' g Hedges'g 95%-Cl Weight
Ardigo et al. (2016) -0.72 0.2836 e -0.72 [-1.28;-0.17] 12.4%
Gay et al. (2002) -0.82 0.3601 —=+—— -0.82 [-1.52;-0.11] 10.1%
Hosseinzadegan et al. (2017) -0.93 0.2719 —— -0.93 [-1.47;-0.40] 12.8%
Jensen et al. (2009a) -1.01 0.4823 ———— -1.01 [-1.95; -0.06] 7.3%
Jensen et al. (2009b) -0.54 0.4101 —_— -0.54 [-1.35; 0.26] 8.8%
Jensen et al. (2020) 0.19 0.1929 L 0.19 [-0.19; 0.57] 15.5%
Paredes et al. (2019) 0.21 0.4756 —_—t— 0.21 [-0.72; 1.14] 7.4%
Razak et al. (2019) -0.11 0.3165 —. -0.11 [-0.73; 0.51] 11.4%
Tan et al, 2016 -0.29 0.2318 —aa -0.29 [-0.74; 0.17] 14.2%
Random effects model - -0.42 [-0.78; —0.07] 100.0%
Prediction interval [-1.37; 0.52]
Heterogeneity: /2 = 60%, 1° = 0.1356, p = 0.01
-1 0 1

Fig. 2. Forest plot of standardized mean differences (with 95% confidence intervals) and study weights for 9 pain intensity studies. The overall effect is plotted as a

diamond. TE: Treatment Effect; se: Standard Error.
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Fig. 3. Funnel plot of the effect sizes (Hedges’g) of the 9 studies included in the meta-analysis.

Study TE seTE Hedges' g Hedges' g 95%-Cl Weight
Ardigo et al. (2016) -0.19 0.3438 —— -0.19 [-0.87; 0.48] 13.9%
Gay et al. (2002) -1.01 0.3702 —— -1.01 [-1.74; -0.29] 12.9%
Hosseinzadegan et al. (2017) -0.23 0.2591 —T -0.23 [-0.74; 0.28] 17.6%
Jensen et al. (2009a) -0.18 0.4944 —_— -0.18 [-1.15; 0.79] 9.1%
Jensen et al. (2009b) -0.99 0.4258 ——+——— -0.99 [-1.82; -0.15] 11.0%
Jensen et al. (2020) 0.19 0.1953 e 0.19 [-0.20; 0.57] 20.8%
Razak et al. (2019) —-0.58 0.3227 — -0.58 [-1.21; 0.06] 14.7%
Random effects model e -0.37 [-0.79; 0.05] 100.0%
Prediction interval | _I — [-1.37; 0.63]

Heterogeneity: /2 = 55%, > = 0.1212, p = 0.04 Fo

-15-1-050 05 1 15

Fig. 4. Forest plot of standardized mean differences (with 95% confidence intervals) and study weights for 5 studies assessing the pain intensity outcome with a
short-term follow-up. The overall effect is plotted as a diamond. TE: Treatment Effect; se: Standard Error.

3.6. Efficacy of hypnosis on pain interference after intervention

Seven studies assessed pain interference with daily activities (Ardigo
et al., 2016; Jensen et al., 2020, 2009a, 2009b; Paredes et al., 2019;
Razak et al., 2019; Tan et al., 2015). One study (Jensen et al., 2009a)
reported significantly greater decrease in pain interference in hypnosis
group compared to control group, 4 studies reported no significant dif-
ference between hypnosis group and control group (Ardigo et al., 2016;
Jensen et al., 2020; Razak et al., 2019; Tan et al., 2015), and 2 studies
did not show any effect, regardless of interventions between hypnosis
and control groups (Jensen et al., 2009b; Paredes et al., 2019).

Six studies were included for meta-analysis of the pain interference
outcome (Ardigo et al., 2016; Jensen et al., 2020, 2009a, 2009b; Paredes
et al.,, 2019; Tan et al., 2015). Statistical analysis showed moderate
improvement of pain interference following hypnosis relative to a con-
trol intervention (random effects, 6 RCTs, n = 339, Hedge’s g: —0.39;
CI95%: [—0.7253; —0.0595]; p-value: 0.029). Different random effect
sizes and the overall effect can be found in Fig. 6. Heterogeneity was not
observed either graphically or statistically. We found an I? of 18.6%
[0%; 63.4%] indicating negligible heterogeneity, and the Cochrane Q
test had a p-value of 0.292, indicating no statistically significant

heterogeneity.
3.7. Efficacy of hypnosis on pain interference after follow-up period

Six studies out of 9 assessed pain interference after a follow-up
period (Ardigo et al., 2016; Jensen et al., 2009a, 2009b, 2020; Razak
et al.,, 2019; Tan et al., 2015). After a 12-week follow-up period, one
study showed that pain interference decrease was greater in the hyp-
nosis than in the control group with significance level set at 0.1 (Hedge’s
g: —0.402, CI95% =]-1.308; 0.504[) (Jensen et al., 2009a). Three
studies showed a decrease in pain interference in both groups without
any difference between groups at 12-week (Razak et al., 2019; Jensen
etal., 2020), 26-week (Tan et al., 2015; Jensen et al., 2020) and 52-week
follow-up (Jensen et al., 2020) (Hedge’s g: —0.379, CI95% =]—0.835;
0.077[ for Tan et al., 2015, effects not reported for Razak et al., 2019 and
Hedge’s g: 0.279, CI95% =]—0.623; 1.180[ for Jensen et al., 2020). Two
studies reported no significant effect regardless of the groups at 12-week
follow-up (Hedge’s g: —0.084, CI95% =] —0.623; 0.454 [ for Ardigo
etal., 2016 and Hedge’s g: —0.435, CI95% =]—1.235; 0.364[ for Jensen
et al., 2009b).
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Study TE seTE Hedges'g Hedges' g 95%—-Cl Weight
Ardigo et al. (2016) -0.72 0.2836 —+—— -0.72 [-1.28; -0.17] 17.3%
Hosseinzadegan et al. (2017) -0.93 0.2719 ——— —-0.93 [-1.47;-0.40] 17.7%
Jensen et al. (2020) 0.19 0.1929 L 0.19 [-0.19; 0.57] 20.9%
Paredes et al. (2019) 0.21 0.4756 —_—t 0.21 [-0.72; 1.14] 10.9%
Razak et al. (2019) -0.11 0.3165 — -0.11 [-0.73; 0.51] 16.0%
Tan et al. (2015) -0.31 0.2846 — 1 -0.31 [-0.87; 0.25] 17.2%
Random effects model _ -0.30 [-0.80; 0.20] 100.0%
Prediction interval [-1.55; 0.95]
Heterogeneity: /° = 68%, t*=0.1663, p<0.01 | T T T
-15 -1 -05 0 05 1 15
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Study TE seTE Hedges' g Hedges' g 95%~Cl Weight
Gay et al. (2002) —-0.82 0.3601 -0.82 [-1.52; -0.11] 22.4%
Jensen et al. (2009a) -1.01 0.4823 ——+——— -1.01 [-1.95; -0.06] 12.5%
Jensen et al. (2009b) -0.54 0.4101 —_— -0.54 [-1.35; 0.26] 17.3%
Tan et al. (2015) —0.32 0.2463 — -0.32 [-0.80; 0.16] 47.9%
Random effects model _ -0.55 [-1.03; -0.08] 100.0%
Prediction interval — [-1.20; 0.09]
Heterogeneity: P?= 0%, = 0,p=0.51
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Fig. 5. Forest plot of Standardised Mean Differences (with 95% confidence intervals) and study weights for pain intensity studies with fewer than 8 sessions of
hypnosis (upper panel), and with 8 sessions or more (lower panel). The overall effect is plotted as a diamond. TE: Treatment Effect; se: Standard Error.

Study TE seTE Hedges' g Hedges' g 95%-Cl Weight
Ardigo et al. (2016) —-0.59 0.2806 —& -0.59 [-1.14; -0.04] 18.6%
Jensen et al. (2009a)  —-0.93 0.4786 — -0.93 [-1.87; 0.01] 7.4%
Jensen et al. (2009b)  -0.55 0.4102 — -0.55 [-1.35; 0.26] 9.8%
Jensen et al. (2020) -0.03 0.1925 —— -0.03 [-0.40; 0.35] 32.1%
Parades et al. (2019) -0.19 0.4754 — -0.19 [-1.12; 0.74] 7.5%
Tan et al. (2015) —-0.56 0.2343 —— -0.56 [-1.02; -0.10] 24.5%
Random effects model <> -0.39 [-0.73; —-0.06] 100.0%
Prediction interval — [-0.93; 0.15]
T 1 1

Heterogeneity: 12 = 19%, 12 = 0.0209, p= 0.29! '
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Fig. 6. Forest plot of Standardised Mean Differences (with 95% confidence intervals) and study weights for 6 pain interference studies. The overall effect is plotted as

a diamond. TE: Treatment Effect; se: Standard Error.

3.8. Efficacy of hypnosis on depression, anxiety, quality of life and sleep
quality

Four studies have assessed depression (Ardigo et al., 2016; Jensen
et al., 2020, 2009b; Paredes et al., 2019). One study reported a signifi-
cant decrease of depression score without any difference between
groups (Jensen et al., 2020). One study reported no significant differ-
ence of depression score in hypnosis, whereas depression score
increased in the control group (Jensen et al., 2009b). The remaining two
studies showed no hypnosis treatment effect on depression score in
hypnosis and control groups (Ardigo et al., 2016; Paredes et al., 2019).
No significant effect was reported in any follow-up assessments (Ardigo
et al., 2016; Jensen et al., 2009b).

Two studies assessed anxiety and reported no effect after interven-
tion in hypnosis and control groups (Ardigo et al., 2016; Paredes et al.,
2019).

The quality of life was assessed in 2 studies (Paredes et al., 2019;
Razak et al., 2019), which reported a significant improvement in quality
of life for both groups, with a slightly greater improvement in hypnosis
compared to control group in 1 study (Paredes et al., 2019), and
maintenance of the effect after a 12-week follow-up period in the
remaining study (Razak et al., 2019).

Sleep quality was assessed in 1 study (Tan et al., 2015), which re-
ported a significant improvement of sleep quality in hypnosis and con-
trol groups after treatment, without any difference between groups. The
improvement was maintained at follow-up assessment.

3.9. Methodological quality

The Cochrane RoB 2.0 was used to assess the risk of bias of the nine
included studies. We wanted to assess the effect of "assignment to
intervention", and therefore the "intention to treat" effect was selected in
the RoB 2.0 tool. The summary of risk of bias judgements for each study
is presented in Fig. 7 and the summary of risk of bias judgements pre-
sented as percentages across all included studies in Fig. 8.

The randomization process, including random sequence generation,
concealment and baseline comparability, was rated as “low risk of bias”
for 6 out of 9 studies (Hosseinzadegan et al., 2017; Jensen et al., 2020,
2009b; Paredes et al., 2019; Razak et al., 2019; Tan et al., 2015). Two
out of 9 studies (Ardigo et al., 2016; Gay et al., 2002) were rated as
“some concerns” because there was a significant difference between
groups at baseline in terms of pain condition and there was no detailed
information on randomization and concealment. One study (Jensen
et al., 2009a) was rated as “high risk of bias” because 8 participants in a
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pilote study were included in the hypnosis group after randomization.
All the nine included studies were rated as “low risk of bias” for de-
viations from intended interventions. Even if it was not possible to blind
participants or clinicians, no clues were found for serious deviations
from intended interventions. The domain missing outcome data was
rated as “low risk of bias” except for one study (Tan et al., 2015) because
there were a lot of dropouts and it was rated as “some concerns”. All of
the included studies were rated as “low risk of bias” for the measurement
of the outcome. Even though the blinding of outcome assessors was not
generally detailed, the methods of measuring were appropriate and the
same for both groups. For selection reporting, 6 out of 9 studies were
rated as “low risk of bias” because we retrieved their registry informa-
tion or trial protocol. One study (Gay et al., 2002) was rated as “some
concerns” because the was no information about registry trial protocol
and two studies (Jensen et al., 2009a, 2009b) were rated as “high risk of
bias” because there was no information about registry trial and there
were multiple eligible analyses of the data (e.g. the pain intensity
outcome was analysed using absolute change and percentage of
decrease).

The overall bias was rated automatically by the Cochrane algorithm.
Four out of nine studies were rated as “low risk of bias” (Jensen et al.,
2020, 2009a, 2009b; Paredes et al., 2019), 3 out of 9 studies as “some
concerns” (Ardigo et al., 2016; Gay et al., 2002; Tan et al., 2015) and 2
out of 9 studies as “high risk of bias” (Jensen et al., 2009a, 2009b).

3.10. GRADE assessment

Overall evidence of the 5 meta-analyses conducted in this review was
qualified using GRADE. Moderate quality of evidence (i.e., the true ef-
fect is probably close to the estimated effect) indicates that chronic
musculoskeletal and neuropathic pain might have a moderate decrease
in pain intensity following hypnosis compared to control intervention.
Low quality of evidence (i.e., the true effect might be different from the
estimated effect) shows that the decrease of pain intensity may have
moderate short-term benefit and that 8 sessions or more may produce
moderate to large effect size of hypnosis compared to controls in the
decrease of pain intensity. Low quality of evidence shows that chronic
musculoskeletal and neuropathic pain may have moderate improvement
of pain interference following hypnosis compared to control interven-
tion. The level of evidence for RCTs was downgraded in inconsistency
due to the moderate heterogeneity and various treatments in control
groups and in imprecision due to a very small number of included
studies in each meta-analysis. The GRADE data are shown in Table 2.

4. Discussion

This systematic review and meta-analysis included 9 RCTs with a
total of 530 chronic musculoskeletal and neuropathic pain patients. The
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results reveal that a hypnosis treatment relieves pain immediately after
the intervention period with limited protracted effects after a short
follow-up period. All in all, (i) hypnosis treatment yielded a moderate
effect on pain intensity and pain interference, (ii) fewer than 8 hypnosis
sessions did not reach significant effect size, (iii) 8 hypnosis sessions or
more provided statistically significant moderate to large effect size.

4.1. Efficacy of hypnosis on chronic musculoskeletal and neuropathic
pain intensity

The current systematic review and meta-analysis study showed that
hypnosis led to a significant reduction in pain intensity ranging from 2%
(Paredes et al., 2019) to 56% (Gay et al., 2002), when compared to
control interventions. Control interventions were highly heterogeneous,
including acupressure (Razak et al., 2019), biofeedback (Jensen et al.,
2009b; Tan et al., 2015), progressive muscular relaxation (Jensen et al.,
2009a), massage (Ardigo et al., 2016), cognitive therapy (Jensen et al.,
2020) relaxation (Gay et al., 2002) pain education (Jensen et al., 2020),
standard care (Hosseinzadegan et al., 2017; Paredes et al., 2019), and no
intervention (Gay et al., 2002). To address this issue, we recommend
intervention with “minimal-effect” in control conditions such as group
education to standardize intervention and to limit the fading of treat-
ment effect (Jensen and Patterson, 2005). While moderate hypnosis
effect was observed in comparison to control group with active in-
terventions, our results highlighted the fact that 6 studies (out of 9)
showed pain relief up to 30% (Ardigo et al., 2016; Gay et al., 2002;
Hosseinzadegan et al., 2017; Jensen et al., 2009a; Razak et al., 2019; Tan
etal., 2015), including 2 higher than 50% (Ardigo et al., 2016; Gay et al.,
2002), corresponding to “much improved” and “very much improved”
related to the established guidelines for major changes (Dworkin et al.,
2008; Farrar et al., 2001; Salaffi et al., 2004). In a narrative review,
Jensen and Patterson (2006) similarly reported hypnosis efficacy (from
2% to 57%) in managing pain in patients with several chronic pain
diseases such as headache, cancer-related pain, fibromyalgia, mixed
chronic problems, low back pain, sickle cell disease or temporoman-
dibular pain. In addition, the recent systematic and meta-analysis by
Thompson et al. (2019), including 64 studies and 3039 healthy partic-
ipants, showed that hypnosis effectively relieves experimental pain in
medium (42%) and high (29%) hypnotic suggestibility participants.
Therefore, it is safe to assume that hypnosis treatment focusing on pain
management is an effective technique to treat patients with chronic
musculoskeletal and neuropathic pain on a short-term basis, whereas
limited long-term efficacy has also been reported. In a home-based
hypnosis treatment in elderly women suffering from chronic pain,
Dumain et al. (2021) reported that a continuum of hypnosis exposure
through booster sessions in addition to self-hypnosis could be effective
to maintain pain relief for at least 12 months. In this study, 7 hypnosis
sessions were delivered during 12 months divided into 3 sessions the
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Fig. 8. The summary of risk of bias judgements presented as percentages across all included studies.

Table 2
GRADE evidence profile.
Quality assessment Number of patients Effect Quality
Number of Study design Risk of Inconsistency  Indirectness  Imprecision  Other Hypnosis  control  Relative  Absolute
studies bias considerations (95% (95% CI)
CD
Effectiveness of hypnosis on pain intensity after intervention
9 randomised not serious” not serious not serious none 236 239 - SMD 0.42SD  HDHDO
trials serious lower Moderate
(0.78 lower
to 0.07
lower)
Effect of number of hypnosis sessions on pain intensity ( < 8 sessions)
6 randomised not serious” not serious serious” none 150 191 - SMD 0.3 SD SPOO
trials serious lower Low
(0.8 lower to
0.2 higher)
Effect of number of hypnosis sessions on pain intensity ( > 8 sessions)
4 randomised not serious" not serious serious” none 86 73 - SMD 0.55SD  HPOO
trials serious lower Low
(1.03 lower
to 0.08
lower)
Effectiveness of hypnosis on pain interference after intervention
6 randomised not serious’ not serious serious” none 181 158 - SMD 0.39SD  HPOO
trials serious lower Low
(0.73 lower
to 0.06
lower)
Effectiveness of hypnosis on pain intensity after short follow-up period
7 randomised not serious’ not serious serious” none 142 189 - SMD 0.37SD  HPHOO
trials serious lower Low
(0.79 lower
to 0.05
lower)

CI: confidence interval; SMD: standardised mean difference
Explanations
# Moderate heterogeneity and various treatments in control groups.
b A very small number of included studies.
¢ Various treatments in control groups.

first 3 months, 2 sessions the next 3 months, and sessions times the last 6
months. The need for booster sessions and the long-term therapeutic
success of hypnosis might be substantially influenced by various ele-
ments, including the number of sessions.

As regards the attempts to standardize hypnosis practice, initiated by
Jensen and Patterson (2006), we identified and categorized one study
with “very brief hypnosis treatment” (3 sessions or less), 4 studies with
“brief hypnosis treatment” (4-7 sessions), and 4 studies with “hypnosis
treatment” (8 sessions or more). In light of the number of sessions
associated with pain relief efficacy, our meta-analysis provides new
insight. We determined that fewer than 8 sessions led to small or not
significant effect, whereas 8 or more sessions should be considered as
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more or less likely to achieve significant moderate to large effect to
manage chronic musculoskeletal and neuropathic pain. As there is to
date no strong evidence suggesting that more hypnosis sessions could
provide further positive effects on pain outcomes, future studies are
needed to test this possibility. On this subject, Dumain et al. (2021)
reported that 4 hypnosis sessions spread out over 9 months at home in
elderly women presenting with chronic pain were not able to improve
the pain relief achieved after 3 sessions in 3 months (Billot et al., 2020b).
Future studies are needed to determine the “dose-response” efficacy of
hypnosis with potential distinctive underlying mechanisms, especially
considering wide variety of diagnosis among chronic musculoskeletal
and neuropathic pain patients.
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4.2. Efficacy of hypnosis on pain interference

It has been well-documented that pain interferes with the motor
system (Bank et al., 2013; Billot et al., 2018; Corbeil et al., 2004; Hodges
and Tucker, 2011; Rohel et al., 2021). Because physical activity has
become a major area of interest to avoid loss of mobility (Billot et al.,
2020a; Dent et al., 2019), pain management necessarily involves motor
aspects. It has been reported that pain interference was associated with
at least twice the risk of mobility difficulty in 634 community-dwelling
older adults aged 65 and older (Eggermont et al., 2014). The authors
concluded that multisite or widespread pain and pain interference could
be considered as great predictors of mobility difficulty. In our
meta-analysis, 6 studies underlined that hypnosis elicits moderate
beneficial effects on pain interference with general activity (15-49%).
These promising results must be carefully interpreted, especially when
drawing up future studies designed to objectively assess motor compo-
nents with tools such as connected soles or accelerometers. Hypnosis
focused on pain might offer new opportunities to prevent gait impair-
ment, falls and sedentary lifestyle in patients with chronic musculo-
skeletal and neuropathic pain.

By conducting a 2-year long-term follow-up study on 50 patients
presenting with severe chronic (rheumatic, oncologic and neurologic)
diseases and suffering from pain and anxiety, Brugnoli et al. (2018)
reported that hypnosis treatment focused on the latter could relieve pain
intensity and improve psychological outcomes. Similarly, in their sys-
tematic review and meta-analysis, including 6 RCTs, Provencal et al.
(2018) reported hypnosis efficacy in burn wound pain and anxiety
management. In addition, the systematic review and meta-analysis of
Zech et al. (2017), including 7 RCTs and 387 patients with fibromyalgia,
showed positive effects of guided imagery/hypnosis on psychological
distress, fatigue and sleep. By combining self-hypnosis and self-care (i.e.,
aiming to retrain the patient to be an actor rather than an observer of
his/her life condition based on cognitive-behavioral therapy) in a
9-month program, Vanhaudenhuyse et al., (2018, 2015) reported sig-
nificant improvement in cancer patients’ pain intensity, anxiety,
depression, attitudes and belief regarding pain, and quality of life.
Similar positive long-term outcomes on pain, emotional distress, sleep
and quality of life were reported after a 7-month treatment and a
12-month follow-up in 52 chronic pain patients (Bicego et al., 2021). To
sum up, it would seem advisable to combine hypnosis focusing on both
pain and psychological distress with a self-care approach, the objective
being to extend benefits on clinical outcomes.

4.3. Mechanisms of hypnosis

Since the end of the 20th century, brain imaging has been considered
as a means of determining the underlying mechanisms of hypnosis.
Following the pioneering work of Rainville (1997), Rainville et al.,
(2002, 1999) and Faymonville et al, (2003, 2000), the recent
meta-analysis of Del Casale et al. (2015) reported that hypnoanalgesic
suggestions alter activity in cortical areas of the pain matrix, which
include anterior cingulate cortex, insular and prefrontal areas. Neuro-
imaging studies of hypnotic analgesia using Positron Emission Tomog-
raphy (PET) showed a significant increase in pain-evoked activity within
the anterior cingulate cortex when hypnotic suggestions addressed
increased pain (Rainville et al., 1999). The authors concluded that
hypnosis can modulate the activation of emotions and behavior of in-
dividuals. More recently, Derbyshire et al. (2004) used Functional
Magnetic Resonance Imaging (fMRI) to identify the brain areas directly
involved in the generation of pain, using hypnotic suggestion to create
an experience of pain in the absence of any noxious stimulus. They re-
ported activation of thalamus and anterior cingulate, insula, prefrontal,
and parietal cortices during pain induced by hypnotic suggestion. In line
with this study, using a single-trial thulium-YAG laser fMRI paradigm to
induce pain, Vanhaudenhuyse et al. (2009b) showed significantly less
activation of the brainstem, right thalamus, left striatum, right striatum,
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left insula, right insula, right primary somatosensory cortex, anterior
cingulate cortex, right middle frontal gyrus, and right premotor cortex in
hypnotic state compared to wakefulness condition (Vanhaudenhuyse
etal., 2014). Additional research reported that structural proprieties and
activation of the anterior cingulate and frontal regions differ across
levels of suggestibility, i.e. tending to positively respond to hypnotic
induction (Jensen et al., 2017; Jensen and Patterson, 2014), which may
highlight the greater pain relief observed at a high rather than a low
level of hypnotic suggestibility (Thompson et al., 2019). The cortical
areas involved in the pain matrix are mirrored with those identified as
playing a major role in pain modulation (Jensen and Patterson, 2014;
Vanhaudenhuyse et al., 2014). Pain matrix potentially provides a neural
basis for hypnotic analgesia.

4.4. Quality of evidence

While the current systematic review and meta-analysis was based on
studies with rigorous designs involving randomized control trials, the
results must be interpreted with caution. First, the assessment of the
overall risk of bias indicated 3 out of 9 studies with “some concerns
(Ardigo et al., 2016; Gay et al., 2002; Tan et al., 2015) and 2 out of 9
studies as "high risk of bias” (Jensen et al., 2009a, 2009b). Potential
biases were highlighted for the randomization process suggesting a
possible imbalance between groups that may lead to a misinterpretation
of the effect of the target intervention. Moreover, there was potential
bias in the selection of the reported outcomes suggesting that some
authors may have prioritized the report of positive findings to support
vested interests or to be sufficiently noteworthy to merit publication.

GRADE was used to asses the quality of evidence and the strength of
clinical recommendation. The quality assessment reflects the level of
confidence that the estimates of an effect are correct to support a
particular decision or recommendation. In our review, the level of
confidence is moderate for the efficacy of hypnosis on pain intensity
after intervention and low for the effect of number of hypnosis sessions
on pain intensity, pain interference after intervention and pain intensity
after a short follow-up.

4.5. Limitations

The current systematic review and meta-analysis has several limi-
tations. First, although, as previously shown in experimental pain
(Thompson et al., 2019), hypnotic suggestibility could substantially
impact hypnosis efficacy, the 9 RCTs included in this review did not
discriminate, with regard to pain relief, between high and low hypnotic
suggestibility patients. The moderate to large evidence of hypnosis ef-
ficacy reported in our meta-analysis could nonetheless be strengthened
in high suggestibility patients and weakened in low hypnotic suggest-
ibility patients presenting with chronic musculoskeletal and/or neuro-
pathic pain. Hypnotic suggestibility has shown to be improved by
training and practice (Patterson and Jensen, 2003), and should be
included in future research to address this issue. Second, as medication
intake was used primarily to treat pain in chronic pain patients, modi-
fication in its usage could influence clinical outcomes. Hypnosis treat-
ment can be considered as an added value to manage pain when no
modification of medication intake occurs (Ardigo et al., 2016; Jensen
et al., 2020). Nevertheless, one study reported a potential double impact
of hypnosis treatment by reporting clinical outcome improvement and
medication intake reduction (Gay et al., 2002). Third, while hypnosis
efficacy has been observed in young (Hosseinzadegan et al., 2017; Razak
et al., 2019) and older adults (Ardigo et al., 2016; Billot et al., 2020b;
Dumain et al., 2021; Gay et al., 2002), there is no evidence to determine
the influence of age on hypnosis efficacy. Fourth, the very limited
available data on depression, anxiety, quality of life, and sleep quality do
not provide robust evidence about the effects of hypnosis on these
outcomes. Fifth, we were unable to report evidence of hypnosis efficacy
over a long-term period. Finally, the heterogeneity of the study should
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be considered when interpreting our results, which need to be confirmed
in future well-designed studies.

4.6. Clinical implications, recommendations and future studies

This systematic review and meta-analysis has several clinical impli-
cations. Hypnosis may be considered as an effective complementary to
medication for in management of chronic musculoskeletal and neuro-
pathic pain. Hypnosis could be offered by a practitioner (e.g., psychol-
ogist, physiotherapist, nurse) during hospitalization (Ardigo et al., 2016;
Gay et al., 2002; Paredes et al., 2019; Razak et al., 2019; Tan et al., 2015)
or at home (Billot et al., 2020b; Dumain et al., 2021), and could also be
provided as self-practice though audio-tape recording (Brugnoli et al.,
2018; de la Vega et al., 2019; Eason and Parris, 2019). This systematic
review and meta-analysis showed that a minimum of 8 sessions are
needed in order to observe significant clinical effect. Furthermore, the
benefits of hypnosis treatment on pain relief have got to be assessed in a
long-term follow-up period, the objective being to determine the time
frame effects (Dumain et al., 2021; Jensen et al., 2008, 2005). Hypnosis
approach could also be combined with virtual reality to potentiate ef-
ficacy (Rousseaux et al., 2020a, 2020b; Thompson et al., 2010) partic-
ularly in low hypnotic suggestibility patients. In addition, hypnosis
treatment focusing on a combination of pain, psychological distress and
functional capacity could offer overall health-related benefits by
reducing kinesiophobia (fear of movement), catastrophizing (imagining
the worst possible outcome of an action or event), psychological distress
and sleep disorders (Grégoire et al., 2018; Luque-Suarez et al., 2019;
Vanhaudenhuyse et al., 2018).

In addition, and given the high cost of opioids delivery and a related
worldwide crisis (Cohen et al., 2021; The Lancet, 2021), hypnosis seems
to be a promising means of reducing the cost of pain management
(Bernacki et al., 2012; Katz et al., 2016) and of providing a safe alter-
native with few or no side effects (Jensen et al., 2015; Wood et al.,
2022). Hypnosis performed by medical or paramedical staff provides
opportunities for managing pain in a preventive/curative way or as
routine practice. Medico-economic analysis needs to be undertaken so as

Appendix A. Search strategies for databases used in the review
1. MEDLINE (PubMed)

[Search date May 13th 2021].
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to provide evidence of the cost-utility of hypnosis in daily practice.
5. Conclusion

The current meta-analysis showed, on the basis of 9 RCTs, evidence
of effective hypnosis treatment in view of managing pain intensity and
pain interference with daily activities in chronic musculoskeletal and
neuropathic pain patients. This is the first time that an efficacy threshold
has been identified based on the number of sessions, showing that 8 or
more sessions should lead to moderate to large effects, and that fewer
than 8 sessions should yield little or no effect. All in all, these findings
suggest that hypnosis treatment may represent an effective and com-
plementary approach to management of chronic pain. Further research
is needed to delineate the long-term relevance of hypnosis in clinical
practice and to determine the cost-utility of this approach.
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The search string was: (chronic pain OR low back pain OR chronic widespread pain OR musculoskeletal pain OR persistent inflammation OR infection OR
crystal deposition OR auto-immune disorder OR auto-inflammatory disorder OR osteoarthritis OR spondylosis OR musculoskeletal injury OR parkinson disease
OR multiple sclerosis OR peripheral neurologic disease OR neuropathic pain OR trigeminal neuralgia OR peripheral nerve injury OR polyneuropathy OR
postherpetic neuralgia OR radiculopathy OR spinal cord injury OR brain injury OR post-stroke pain) AND hypnosis.

557 potential articles were retrieved.
2. Scopus

[Search date May 13th 2021].

The search string was: (chronic pain OR low back pain OR chronic widespread pain OR musculoskeletal pain OR neuropathic pain) AND hypnosis.

185 potential articles were retrieved.
3. PEDro

[Search date May 13th 2021].
The search string was:

@ Substract & title: hypnosis
@ Therapy: ¢

@ Problem: pain

@ Body Part: ¢

@ Subdiscipline: ¢
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@ Topic: chronic pain
@ Method: clinical trial
@® Match all search terms (AND)

19 potential articles were retrieved.
4. CINAHL

[Search date May 13th 2021].

The search string was: (hypnosis or hypnotherapy or hypnoses or hypnotism or hypnotherapies or hypnotic analgesia) AND (chronic pain OR low back pain
OR musculoskeletal pain OR ( inflammation or inflammatory) OR auto immune disease OR inflammatory disease OR osteoarthritis OR spondylosis OR
musculoskeletal injury OR parkinson’s disease OR multiple sclerosis OR peripheral neuropathy OR neuropathic pain OR peripheral neuropathy OR trigeminal
neuralgia OR peripheral nerve injury OR polyneuropathy OR ( postherpetic neuralgia or post-herpetic neuralgia) OR radiculopathy OR ( spinal cord injury or
sci) OR multiple sclerosis OR post stroke pain).

330 potential articles were retrieved.

5. Cochrane Library

[Search date May 13th 2021].

The search string was: (Hypnosis) AND (chronic pain OR low back pain OR chronic widespread pain OR Musculoskeletal Pain OR persistent inflammation
OR infection OR crystal deposition OR auto-immune disorder OR auto-inflammatory disorder OR osteoarthritis OR spondylosis OR musculoskeletal injury OR
Parkinson disease OR Multiple Sclerosis OR peripheral neurologic disease OR Neuropathic Pain OR trigeminal neuralgia OR peripheral nerve injury OR pol-

yneuropathy OR postherpetic neuralgia OR radiculopathy OR spinal cord injury OR brain injury OR post-stroke pain).
179 potential articles were retrieved.
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Ahmad et al. 2015  Hypnotherapy and acupressure for brachial neuralgia. Meeting abstract
Bolanos-Chamorro 2017  Efficacy of hypnotic analgesia for the reduction of pain and negative emotional states in ~ Meeting abstract
et al. patients with rheumatoid arthritis of the hospital civil De guadalajara "fray antonio
alcalde".
Buscher et al. 1995  Hypnosis and self-hypnosis, administered and taught by nurses, for the reduction of Available article
chronic pain: a controlled clinical trial.
Ciaramella et al. 2018  Person-centered management of chronic intractable pain: An observational study Missing data (pain intensity)
comparing conventional treatment with hypnosis and treatment of psychiatric
comorbidity.
Delivet et al. 2018  Efficacy of Self-hypnosis on Quality of Life For Children with Chronic Pain Syndrome. Hypnosis treatment combined with others
interventions
Dorfman et al. 2013  Hypnosis for Treatment of HIV Neuropathic Pain: A Preliminary Report. No control group
Edelson et al. 1989 A comparison of cognitive-behavioral and hypnotic treatments of chronic pain. Missing data (pathology, pain intensity score and scale
precision (0-5 scale but score > 5 without precisions)
Grondahl et al. 2008  Hypnosis as a treatment of chronic widespread pain in general practice: a randomized No pain intensity assessment
controlled pilot trial.
Jensen et al. 2010  Effects of self-hypnosis training and cognitive restructuring on daily pain intensity and No control group
catastrophizing in individuals with multiple sclerosis and chronic pain.
Jensen et al. 2008  Long-term outcome of hypnotic-analgesia treatment for chronic pain in persons with No control group
disabilities.
Malekzadeh et al. 2020  The Effectiveness of Group-based Cognitive Hypnotherapy on the Psychological Well- No pain outcome
being of Patients with Multiple Sclerosis: A Randomized Clinical Trial.
McCauley et al. 1983  Hypnosis compared to relaxation in the outpatient management of chronic low back Available article
pain.
Thornberry et al. 2007  An exploration of the utility of hypnosis in pain management among rural pain patients. ~ No control group
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et al. pain care
References Attal, N., Lanteri-Minet, M., Laurent, B., Fermanian, J., Bouhassira, D., 2011. The specific

Adachi, T., Fujino, H., Nakae, A., Mashimo, T., Sasaki, J., 2014. A meta-analysis of
hypnosis for chronic pain problems: a comparison between hypnosis, standard care,
and other psychological interventions. Int. J. Clin. Exp. Hypn. 62, 1-28. https://doi.
org/10.1080/00207144.2013.841471.

Amatya, B., Young, J., Khan, F., 2018. Non-pharmacological interventions for chronic
pain in multiple sclerosis. Cochrane Database Syst. Rev. 12, CD012622 https://doi.
org/10.1002/14651858.CD012622.pub2.

Ardigo, S., Herrmann, F.R., Moret, V., Déramé, L., Giannelli, S., Gold, G., Pautex, S.,
2016. Hypnosis can reduce pain in hospitalized older patients: a randomized
controlled study. BMC Geriatr. 16, 14. https://doi.org/10.1186/512877-016-0180-y.

disease burden of neuropathic pain: results of a French nationwide survey. Pain. 152,

14

2836-2843. https://doi.org/10.1016/j.pain.2011.09.014.

Bank, P.J.M., Peper, C.E., Marinus, J., Beek, P.J., van Hilten, J.J., 2013. Motor
consequences of experimentally induced limb pain: a systematic review: motor
consequences of experimental limb pain. EJP 17, 145-157. https://doi.org/
10.1002/j.1532-2149.2012.00186.x.

Barke, A., Korwisi, B., Jakob, R., Konstanjsek, N., Rief, W., Treede, R.-D., 2021.
Classification of chronic pain for the International Classification of Diseases (ICD-
11): results of the 2017 International WHO Field Testing. Pain. https://doi.org/10
.1097/j.pain.0000000000002287.

Baron, R., Binder, A., Attal, N., Casale, R., Dickenson, A.H., Treede, R.-D., 2016.
Neuropathic low back pain in clinical practice. Eur. J. Pain. 20, 861-873. https://
doi.org/10.1002/€jp.838.


https://doi.org/10.1080/00207144.2013.841471
https://doi.org/10.1080/00207144.2013.841471
https://doi.org/10.1002/14651858.CD012622.pub2
https://doi.org/10.1002/14651858.CD012622.pub2
https://doi.org/10.1186/s12877-016-0180-y
https://doi.org/10.1016/j.pain.2011.09.014
https://doi.org/10.1002/j.1532-2149.2012.00186.x
https://doi.org/10.1002/j.1532-2149.2012.00186.x
https://doi.org/10.1097/j.pain.0000000000002287
https://doi.org/10.1097/j.pain.0000000000002287
https://doi.org/10.1002/ejp.838
https://doi.org/10.1002/ejp.838

P. Langlois et al.

Begg, C.B., Mazumdar, M., 1994. Operating characteristics of a rank correlation test for
publication bias. Biometrics 50, 1088-1101.

Bernacki, E.J., Yuspeh, L., Lavin, R., Tao, X.(Grant), 2012. Increases in the use and cost of
opioids to treat acute and chronic pain in injured workers, 1999 to 2009. J. Occup.
Environ. Med. 54, 216-223. https://doi.org/10.1097/JOM.0b013e318240de33.

Bernardy, K., Fiiber, N., Klose, P., Hauser, W., 2011. Efficacy of hypnosis/guided imagery
in fibromyalgia syndrome - a systematic review and meta-analysis of controlled
trials. BMC Musculoskelet. Disord. 12, 133. https://doi.org/10.1186/1471-2474-12-
133.

Bicego, A., Monseur, J., Collinet, A., Donneau, A.-F., Fontaine, R., Libbrecht, D.,
Malaise, N., Nyssen, A.-S., Raaf, M., Rousseaux, F., Salamun, L., Staquet, C.,
Teuwis, S., Tomasella, M., Faymonville, M.-E., Vanhaudenhuyse, A., 2021.
Complementary treatment comparison for chronic pain management: a randomized
longitudinal study. PLoS One 16, €0256001. https://doi.org/10.1371/journal.
pone.0256001.

Billot, M., Neige, C., Gagné, M., Mercier, C., Bouyer, L.J., 2018. Effect of cutaneous heat
pain on corticospinal excitability of the tibialis anterior at rest and during
submaximal contraction. Neural Plast. 2018, 1-7. https://doi.org/10.1155/2018/
8713218.

Billot, M., Calvani, R., Urtamo, A., Sanchez-Sanchez, J.L., Ciccolari-Micaldi, C.,

Chang, M., Roller-Wirnsberger, R., Wirnsberger, G., Sinclair, A., Vaquero-Pinto, M.
N., Jyvikorpi, S., Ohman, H., Strandberg, T., Schols, J.M., Schols, A.M., Smeets, N.,
Topinkova, E., Michalkova, H., Bonfigli, A.R., Lattanzio, F., Rodriguez-Manas, L.,
Coelho, H., Broccatelli, M., D’Elia, M.E., Biscotti, D., Marzetti, E., Freiberger, E.,
2020a. Preserving mobility in older adults with physical frailty and sarcopenia:
opportunities, challenges, and recommendations for physical activity interventions.
Clin Interv Aging 15, 1675-1690. https://doi.org/10.2147/CIA.S253535.

Billot, M., Jaglin, P., Rainville, P., Rigoard, P., Langlois, P., Cardinaud, N., Tchalla, A.,
Wood, C., 2020b. Hypnosis program effectiveness in a 12-week home care
intervention to manage chronic pain in elderly women: a pilot trial. Clin. Ther. 42,
221-229. https://doi.org/10.1016/j.clinthera.2019.11.007.

Blanchet, P.J., Brefel-Courbon, C., 2018. Chronic pain and pain processing in Parkinson’s
disease. Prog. Neuropsychopharmacol. Biol. Psychiatry 87, 200-206. https://doi.
org/10.1016/j.pnpbp.2017.10.010.

Blyth, F.M., Noguchi, N., 2017. Chronic musculoskeletal pain and its impact on older
people. Best Practice & Research. Clin. Rheumatol. 31, 160-168. https://doi.org/
10.1016/j.berh.2017.10.004.

Boldt, I., Eriks-Hoogland, 1., Brinkhof, M.W.G., de Bie, R., Joggi, D., von Elm, E., 2014.
Non-pharmacological interventions for chronic pain in people with spinal cord
injury. Cochrane Database Syst. Rev., CD009177 https://doi.org/10.1002/
14651858.CD009177.pub2.

Boonstra, A.M., Schiphorst Preuper, H.R., Reneman, M.F., Posthumus, J.B., Stewart, R.E.,
2008. Reliability and validity of the visual analogue scale for disability in patients
with chronic musculoskeletal pain. Int J. Rehabil. Res. 31, 165-169. https://doi.org/
10.1097/MRR.0b013e3282{c0f93.

Boutron, 1., Rannou, F., Jardinaud-lopez, M., Meric, G., Revel, M., Poiraudeau, S., 2008.
Disability and quality of life of patients with knee or hip osteoarthritis in the primary
care setting and factors associated with general practitioners’ indication for
prosthetic replacement within 1 year. Osteoarthr. Cartil. 16, 1024-1031. https://doi.
0rg/10.1016/j.joca.2008.01.001.

Breivik, H., Collett, B., Ventafridda, V., Cohen, R., Gallacher, D., 2006. Survey of chronic
pain in Europe: prevalence, impact on daily life, and treatment, 287-287 Eur. J.
Pain. 10. https://doi.org/10.1016/j.ejpain.2005.06.009.

Brugnoli, M.P., Pesce, G., Pasin, E., Basile, M.F., Tamburin, S., Polati, E., 2018. The role
of clinical hypnosis and self-hypnosis to relief pain and anxiety in severe chronic
diseases in palliative care: a 2-year long-term follow-up of treatment in a
nonrandomized clinical trial. Ann. Palliat. Med. 7, 17-31. https://doi.org/
10.21037/apm.2017.10.03.

Buysse, D.J., Reynolds, C.F., Monk, T.H., Berman, S.R., Kupfer, D.J., 1989. The
Pittsburgh Sleep Quality Index: a new instrument for psychiatric practice and
research. Psychiatry Res. 28, 193-213. https://doi.org/10.1016/0165-1781(89)
90047-4.

Centre for Reviews and Dissemination (Ed.), 2009. CRD’s guidance for undertaking
reviews in healthcare, 3. ed. ed, Systematic reviews. York Publ. Services, York.
Cleeland, C.S., Ryan, K.M., 1994. Pain assessment: global use of the Brief Pain Inventory.

Ann. Acad. Med Singap. 23, 129-138.

Cohen, S.P., Vase, L., Hooten, W.M., 2021. Chronic pain: an update on burden, best
practices, and new advances. Lancet 397, 2082-2097. https://doi.org/10.1016/
S0140-6736(21)00393-7.

Colloca, L., Ludman, T., Bouhassira, D., Baron, R., Dickenson, A.H., Yarnitsky, D.,
Freeman, R., Truini, A., Attal, N., Finnerup, N.B., Eccleston, C., Kalso, E., Bennett, D.
L., Dworkin, R.H., Raja, S.N., 2017. Neuropathic pain. Nat. Rev. Dis. Prim. 3, 17002.
https://doi.org/10.1038/nrdp.2017.2.

Corbeil, P., Blouin, J.-S., Teasdale, N., 2004. Effects of intensity and locus of painful
stimulation on postural stability. Pain 108, 43-50. https://doi.org/10.1016/j.
pain.2003.12.001.

Del Casale, A., Ferracuti, S., Rapinesi, C., De Rossi, P., Angeletti, G., Sani, G.,
Kotzalidis, G.D., Girardi, P., 2015. Hypnosis and pain perception: an Activation
Likelihood Estimation (ALE) meta-analysis of functional neuroimaging studies.

J. Physiol. 109, 165-172. https://doi.org/10.1016/j.jphysparis.2016.01.001.

Dent, E., Martin, F.C., Bergman, H., Woo, J., Romero-Ortuno, R., Walston, J.D., 2019.
Management of frailty: opportunities, challenges, and future directions. Lancet 394,
1376-1386. https://doi.org/10.1016/50140-6736(19)31785-4.

Derbyshire, S.W.G., Whalley, M.G., Stenger, V.A., Oakley, D.A., 2004. Cerebral
activation during hypnotically induced and imagined pain. Neurolmage 23,
392-401. https://doi.org/10.1016/j.neuroimage.2004.04.033.

15

Neuroscience and Biobehavioral Reviews 135 (2022) 104591

DerSimonian, R., Laird, N., 1986. Meta-analysis in clinical trials. Control. Clin. Trials 7,
177-188. https://doi.org/10.1016/0197-2456(86)90046-2.

Dumain, M., Jaglin, P., Wood, C., Rainville, P., Pageaux, B., Perrochon, A., Lavalliere, M.,
Vendeuvre, T., David, R., Langlois, P., Cardinaud, N., Tchalla, A., Rigoard, P.,
Billot, M., 2021. Long-efficacy of a home care hypnosis program in elderly persons
suffering grom chronic pain: a twelve-month follow-up. Nurs. Pain. Manag. Aug 1,
$1524-9042-8. https://doi.org/10.1016/j.pmn.2021.06.005.

Dworkin, R.H., Turk, D.C., Wyrwich, K.W., Beaton, D., Cleeland, C.S., Farrar, J.T.,
Haythornthwaite, J.A., Jensen, M.P., Kerns, R.D., Ader, D.N., Brandenburg, N.,
Burke, L.B., Cella, D., Chandler, J., Cowan, P., Dimitrova, R., Dionne, R., Hertz, S.,
Jadad, A.R., Katz, N.P., Kehlet, H., Kramer, L.D., Manning, D.C., McCormick, C.,
McDermott, M.P., McQuay, H.J., Patel, S., Porter, L., Quessy, S., Rappaport, B.A.,
Rauschkolb, C., Revicki, D.A., Rothman, M., Schmader, K.E., Stacey, B.R., Stauffer, J.
W., von Stein, T., White, R.E., Witter, J., Zavisic, S., 2008. Interpreting the clinical
importance of treatment outcomes in chronic pain clinical trials: IMMPACT
recommendations. J. Pain. Feb;9(2), :105-21. https://doi.org/10.1016/j.
jpain.2007.09.005.

Eason, A.D., Parris, B.A., 2019. Clinical applications of self-hypnosis: a systematic review
and meta-analysis of randomized controlled trials. Psychol. Conscious. Theory, Res.
Pract. 6, 262-278. https://doi.org/10.1037/cns0000173.

Eggermont, L.H.P., Leveille, S.G., Shi, L., Kiely, D.K., Shmerling, R.H., Jones, R.N.,
Guralnik, J.M., Bean, J.F., 2014. Pain characteristics associated with the onset of
disability in older adults: the maintenance of balance, independent living, intellect,
and zest in the elderly boston study. J. Am. Geriatr. Soc. 62, 1007-1016. https://doi.
org/10.1111/jgs.12848.

Erdemoglu, A.K., Koc, R., 2013. Brief Pain Inventory score identifying and discriminating
neuropathic and nociceptive pain. Acta Neurol. Scand. 128, 351-358. https://doi.
org/10.1111/ane.12131.

Farrar, J.T., Young, J.P., LaMoreaux, L., Werth, J.L., Poole, M.R., 2001. Clinical
importance of changes in chronic pain intensity measured on an 11-point numerical
pain rating scale. Pain 94, 149-158. https://doi.org/10.1016/50304-3959(01)
00349-9.

Faymonville, M.E., Laureys, S., Degueldre, C., DelFiore, G., Luxen, A., Franck, G.,
Lamy, M., Maquet, P., 2000. Neural mechanisms of antinociceptive effects of
hypnosis. Anesthesiology 92, 1257-1267.

Faymonville, M.-E., Roediger, L., Del Fiore, G., Delgueldre, C., Phillips, C., Lamy, M.,
Luxen, A., Maquet, P., Laureys, S., 2003. Increased cerebral functional connectivity
underlying the antinociceptive effects of hypnosis. Brain Res Cogn. Brain Res. 17,
255-262. https://doi.org/10.1016/50926-6410(03)00113-7.

Ferreira-Valente, M.A., Pais-Ribeiro, J.L., Jensen, M.P., 2011. Validity of four pain
intensity rating scales. Pain 152, 2399-2404. https://doi.org/10.1016/j.
pain.2011.07.005.

Gaskin, D.J., Richard, P., 2012. The economic costs of pain in the United States. J. Pain.
13, 715-724. https://doi.org/10.1016/j.jpain.2012.03.009.

Gay, M.-C., Philippot, P., Luminet, O., 2002. Differential effectiveness of psychological
interventions for reducing osteoarthritis pain: a comparison of Erickson hypnosis
and Jacobson relaxation. Eur. J. Pain. 6, 1-16. https://doi.org/10.1053/
eujp.2001.0263.

Green, J.P., Barabasz, A.F., Barrett, D., Montgomery, G.H., 2005. Forging ahead: the
2003 APA division 30 definition of hypnosis. Int. J. Clin. Exp. Hypn. 53, 259-264.
https://doi.org/10.1080,/00207140590961321.

Grégoire, C., Nicolas, H., Bragard, ., Delevallez, F., Merckaert, 1., Razavi, D.,
Waltregny, D., Faymonville, M.-E., Vanhaudenhuyse, A., 2018. Efficacy of a
hypnosis-based intervention to improve well-being during cancer: a comparison
between prostate and breast cancer patients. BMC Cancer 18, 677. https://doi.org/
10.1186/512885-018-4607-z.

Guyatt, G., Oxman, A.D., Akl, E.A., Kunz, R., Vist, G., Brozek, J., Norris, S., Falck-
Ytter, Y., Glasziou, P., DeBeer, H., Jaeschke, R., Rind, D., Meerpohl, J., Dahm, P.,
Schiinemann, H.J., 2011. GRADE guidelines: 1. Introduction-GRADE evidence
profiles and summary of findings tables. J. Clin. Epidemiol. 64, 383-394. https://
doi.org/10.1016/j.jclinepi.2010.04.026.

Hedges, L.V., 1983. A random effects model for effect sizes. Psychol. Bull. 93, 388-395.
https://doi.org/10.1037,/0033-2909.93.2.388.

Herdman, M., Gudex, C., Lloyd, A., Janssen, M., Kind, P., Parkin, D., Bonsel, G., Badia, X.,
2011. Development and preliminary testing of the new five-level version of EQ-5D
(EQ-°D-L). Qual. Life Res. 20, 1727-1736. https://doi.org/10.1007/s11136-011-
9903-x.

Higgins, J., Green, S., 2011. Cochrane Handbook for Systematic Reviews of Interventions
Version 5.1.0 [updated March 2011]. The Cochrane Collaboration.

Higgins, J.P.T., Altman, D.G., Gotzsche, P.C., Juni, P., Moher, D., Oxman, A.D.,
Savovic, J., Schulz, K.F., Weeks, L., Sterne, J.A.C., Cochrane Bias Methods Group,
Cochrane Statistical Methods Group, 2011. The Cochrane Collaboration’s tool for
assessing risk of bias in randomised trials. BMJ Oct 18;343:d5928. https://doi.org/
10.1136/bmj.d5928.

Hodges, P.W., Tucker, K., 2011. Moving differently in pain: a new theory to explain the
adaptation to pain. Pain 152, S90-S98. https://doi.org/10.1016/j.
pain.2010.10.020.

Hosseinzadegan, F., Radfar, M., Shafiee-Kandjani, A.R., Sheikh, N., 2017. Efficacy of self-
hypnosis in pain management in female patients with multiple sclerosis. Int. J. Clin.
Exp. Hypn. 65, 86-97. https://doi.org/10.1080/00207144.2017.1246878.

Hylands-White, N., Duarte, R.V., Raphael, J.H., 2017. An overview of treatment
approaches for chronic pain management. Rheuma Int. 37, 29-42. https://doi.org/
10.1007/500296-016-3481-8.

Jensen, M., Patterson, D.R., 2006. Hypnotic treatment of chronic pain. J. Behav. Med 29,
95-124. https://doi.org/10.1007/5s10865-005-9031-6.


http://refhub.elsevier.com/S0149-7634(22)00080-X/sbref7
http://refhub.elsevier.com/S0149-7634(22)00080-X/sbref7
https://doi.org/10.1097/JOM.0b013e318240de33
https://doi.org/10.1186/1471-2474-12-133
https://doi.org/10.1186/1471-2474-12-133
https://doi.org/10.1371/journal.pone.0256001
https://doi.org/10.1371/journal.pone.0256001
https://doi.org/10.1155/2018/8713218
https://doi.org/10.1155/2018/8713218
https://doi.org/10.2147/CIA.S253535
https://doi.org/10.1016/j.clinthera.2019.11.007
https://doi.org/10.1016/j.pnpbp.2017.10.010
https://doi.org/10.1016/j.pnpbp.2017.10.010
https://doi.org/10.1016/j.berh.2017.10.004
https://doi.org/10.1016/j.berh.2017.10.004
https://doi.org/10.1002/14651858.CD009177.pub2
https://doi.org/10.1002/14651858.CD009177.pub2
https://doi.org/10.1097/MRR.0b013e3282fc0f93
https://doi.org/10.1097/MRR.0b013e3282fc0f93
https://doi.org/10.1016/j.joca.2008.01.001
https://doi.org/10.1016/j.joca.2008.01.001
https://doi.org/10.1016/j.ejpain.2005.06.009
https://doi.org/10.21037/apm.2017.10.03
https://doi.org/10.21037/apm.2017.10.03
https://doi.org/10.1016/0165-1781(89)90047-4
https://doi.org/10.1016/0165-1781(89)90047-4
http://refhub.elsevier.com/S0149-7634(22)00080-X/sbref22
http://refhub.elsevier.com/S0149-7634(22)00080-X/sbref22
https://doi.org/10.1016/S0140-6736(21)00393-7
https://doi.org/10.1016/S0140-6736(21)00393-7
https://doi.org/10.1038/nrdp.2017.2
https://doi.org/10.1016/j.pain.2003.12.001
https://doi.org/10.1016/j.pain.2003.12.001
https://doi.org/10.1016/j.jphysparis.2016.01.001
https://doi.org/10.1016/S0140-6736(19)31785-4
https://doi.org/10.1016/j.neuroimage.2004.04.033
https://doi.org/10.1016/0197-2456(86)90046-2
https://doi.org/10.1016/j.pmn.2021.06.005
https://doi.org/10.1016/j.jpain.2007.09.005
https://doi.org/10.1016/j.jpain.2007.09.005
https://doi.org/10.1037/cns0000173
https://doi.org/10.1111/jgs.12848
https://doi.org/10.1111/jgs.12848
https://doi.org/10.1111/ane.12131
https://doi.org/10.1111/ane.12131
https://doi.org/10.1016/S0304-3959(01)00349-9
https://doi.org/10.1016/S0304-3959(01)00349-9
http://refhub.elsevier.com/S0149-7634(22)00080-X/sbref36
http://refhub.elsevier.com/S0149-7634(22)00080-X/sbref36
http://refhub.elsevier.com/S0149-7634(22)00080-X/sbref36
https://doi.org/10.1016/s0926-6410(03)00113-7
https://doi.org/10.1016/j.pain.2011.07.005
https://doi.org/10.1016/j.pain.2011.07.005
https://doi.org/10.1016/j.jpain.2012.03.009
https://doi.org/10.1053/eujp.2001.0263
https://doi.org/10.1053/eujp.2001.0263
https://doi.org/10.1080/00207140590961321
https://doi.org/10.1186/s12885-018-4607-z
https://doi.org/10.1186/s12885-018-4607-z
https://doi.org/10.1016/j.jclinepi.2010.04.026
https://doi.org/10.1016/j.jclinepi.2010.04.026
https://doi.org/10.1037/0033-2909.93.2.388
https://doi.org/10.1007/s11136-011-9903-x
https://doi.org/10.1007/s11136-011-9903-x
https://doi.org/10.1136/bmj.d5928
https://doi.org/10.1136/bmj.d5928
https://doi.org/10.1016/j.pain.2010.10.020
https://doi.org/10.1016/j.pain.2010.10.020
https://doi.org/10.1080/00207144.2017.1246878
https://doi.org/10.1007/s00296-016-3481-8
https://doi.org/10.1007/s00296-016-3481-8
https://doi.org/10.1007/s10865-005-9031-6

P. Langlois et al.

Jensen, M.P., Patterson, D.R., 2005. Control conditions in hypnotic-analgesia clinical
trials: challenges and recommendations. Int. J. Clin. Exp. Hypn. 53, 170-197.
https://doi.org/10.1080,/00207140590927536.

Jensen, M.P., Patterson, D.R., 2014. Hypnotic approaches for chronic pain management:
clinical implications of recent research findings. Am. Psychol. 69, 167-177. https://
doi.org/10.1037/a0035644.

Jensen, M.P., Hanley, M.A., Engel, J.M., Romano, J.M., Barber, J., Cardenas, D.D.,
Kraft, G.H., Hoffman, A.J., Patterson, D.R., 2005. Hypnotic analgesia for chronic
pain in persons with disabilities: a case series abstract. Int. J. Clin. Exp. Hypn. 53,
198-228. https://doi.org/10.1080,/00207140590927545.

Jensen, M.P., McArthur, K.D., Barber, J., Hanley, M.A., Engel, J.M., Romano, J.M.,
Cardenas, D.D., Kraft, G.H., Hoffman, A.J., Patterson, D.R., 2006. Satisfaction with,
and the beneficial side effects of, hypnotic analgesia. Int. J. Clin. Exp. Hypn. 54,
432-447. https://doi.org/10.1080,/00207140600856798.

Jensen, M.P., Chodroff, M.J., Dworkin, R.H., 2007. The impact of neuropathic pain on
health-related quality of life: review and implications. Neurology 68, 1178-1182.
https://doi.org/10.1212/01.wnl.0000259085.61898.9€.

Jensen, M.P., Barber, J., Hanley, M.A., Engel, J.M., Romano, J.M., Cardenas, D.D.,
Kraft, G.H., Hoffman, A.J., Patterson, D.R., 2008. Long-term outcome of hypnotic-
analgesia treatment for chronic pain in persons with disabilities. Int. J. Clin. Exp.
Hypn. 56, 156-169. https://doi.org/10.1080/00207140701849486.

Jensen, M.P., Barber, J., Romano, J.M., Molton, I.R., Raichle, K.A., Osborne, T.L.,
Engel, J.M., Stoelb, B.L., Kraft, G.H., Patterson, D.R., 2009a. A comparison of self-
hypnosis versus progressive muscle relaxation in patients with multiple sclerosis and
chronic pain. Int. J. Clin. Exp. Hypn. 57, 198-221. https://doi.org/10.1080/
00207140802665476.

Jensen, M.P., Barber, J., Romano, J.M., Hanley, M.A., Raichle, K.A., Molton, LR.,
Engel, J.M., Osborne, T.L., Stoelb, B.L., Cardenas, D.D., Patterson, D.R., 2009b.
Effects of self-hypnosis training and EMG biofeedback relaxation training on chronic
pain in persons with spinal-cord injury. Int. J. Clin. Exp. Hypn. 57, 239-268. https://
doi.org/10.1080/00207140902881007.

Jensen, M.P., Adachi, T., Tomé-Pires, C., Lee, J., Osman, Z.J., Mir6, J., 2015. Mechanisms
of hypnosis: toward the development of a biopsychosocial model. Int. J. Clin. Exp.
Hypn. 63, 34-75. https://doi.org/10.1080,/00207144.2014.961875.

Jensen, M.P., Jamieson, G.A., Lutz, A., Mazzoni, G., McGeown, W.J., Santarcangelo, E.L.,
Demertzi, A., De Pascalis, V., Banyai, EL, Rominger, C., Vuilleumier, P.,
Faymonville, M.-E., Terhune, D.B., 2017. New directions in hypnosis research:
strategies for advancing the cognitive and clinical neuroscience of hypnosis.
Neurosci. Conscious. 2017. https://doi.org/10.1093/nc/nix004.

Jensen, M.P., Mendoza, Maria Elena, Ehde, D.M., Patterson, D.R., Molton, LR.,
Dillworth, T.M., Gertz, K.J., Joy, Chan, Hakimian, S., Battalio, S.L., Ciol, M.A.,
Mendoza, M.Elena, Chan, J., 2020. Effects of hypnosis, cognitive therapy, hypnotic
cognitive therapy, and pain education in adults with chronic pain: a randomized
clinical trial. Pain 161, 2284-2298. https://doi.org/10.1097/j.
pain.0000000000001943.

Katz, J.N., Smith, S.R., Collins, J.E., Solomon, D.H., Jordan, J.M., Hunter, D.J., Suter, L.
G., Yelin, E., Paltiel, A.D., Losina, E., 2016. Cost-effectiveness of nonsteroidal anti-
inflammatory drugs and opioids in the treatment of knee osteoarthritis in older
patients with multiple comorbidities. Osteoarthr. Cartil. 24, 409-418. https://doi.
0rg/10.1016/j.joca.2015.10.006.

Kroenke, K., Strine, T.W., Spitzer, R.L., Williams, J.B.W., Berry, J.T., Mokdad, A.H.,
2009. The PHQ-8 as a measure of current depression in the general population.

J. Affect Disord. 114, 163-173. https://doi.org/10.1016/j.jad.2008.06.026.

Luque-Suarez, A., Martinez-Calderon, J., Falla, D., 2019. Role of kinesiophobia on pain,
disability and quality of life in people suffering from chronic musculoskeletal pain: a
systematic review. Br. J. Sports Med. 53, 554-559. https://doi.org/10.1136/
bjsports-2017-098673.

Madden, K., Middleton, P., Cyna, A.M., Matthewson, M., Jones, L., 2016. Hypnosis for
pain management during labour and childbirth. Cochrane Database Syst. Rev.
https://doi.org/10.1002/14651858.CD009356.pub3.

Merskey, H., International Association for the Study of Pain (Eds.), 1994. Classification of
Chronic Pain: Descriptions of Chronic Pain Syndromes and Definitions of Pain
Terms, second ed. IASP Press, Seattle.

Mills, S.E.E., Nicolson, K.P., Smith, B.H., 2019. Chronic pain: a review of its
epidemiology and associated factors in population-based studies. Br. J. Anaesth. 123,
e273-e283. https://doi.org/10.1016/j.bja.2019.03.023.

Mobher, D., Liberati, A., Tetzlaff, J., Altman, D.G., The PRISMA Group, 2009. Preferred
reporting items for systematic reviews and meta-analyses: the PRISMA statement.
PLoS Med. 6, €1000097 https://doi.org/10.1371/journal.pmed.1000097.

Montgomery, G.H., Duhamel, K.N., Redd, W.H., 2000. A meta-analysis of hypnotically
induced analgesia: how effective is hypnosis? Int. J. Clin. Exp. Hypn. 48, 138-153.
https://doi.org/10.1080/00207140008410045.

Naiditch, N., Billot, M., Goudman, L., Cornet, P., Roulaud, M., Ounajim, A., Page, P.,
Lorgeoux, B., Baron, S., Nivole, K., Pries, P., Moufid, Y.A., Swennen, C.,
Teyssedou, S., Vendeuvre, T., Charrier, E., Poupin, L., Rannou, D., de Montgazon, G.
B., Descoins, P.F., Roy-Moreau, B., Grimaud, N., David, R., Moens, M., Rigoard, P.,
2021a. Professional status of persistent spinal pain syndrome patients after spinal
surgery (PSPS-T2): what really matters? A prospective study introducing the concept
of “adapted professional activity” inferred from clinical, psychological and social
influence. J. Clin. Med. 10, 5055. https://doi.org/10.3390/jcm10215055.

Naiditch, N., Billot, M., Moens, M., Goudman, L., Cornet, P., Le Breton, D., Roulaud, M.,
Ounajim, A., Page, P., Lorgeoux, B., Nivole, K., Pries, P., Swennen, C., Teyssedou, S.,
Charrier, E., de Montgazon, G.B., Descoins, P.F., Roy-Moreau, B., Grimaud, N.,
David, R., Vendeuvre, T., Rigoard, P., 2021b. Persistent spinal pain syndrome Type 2
(PSPS-T2), a social pain? Advocacy for a social gradient of health approach to
chronic pain. JCM 10, 2817. https://doi.org/10.3390/jcm10132817.

16

Neuroscience and Biobehavioral Reviews 135 (2022) 104591

Noergaard, M.W., Hdkonsen, S.J., Bjerrum, M., Pedersen, P.U., 2019. The effectiveness of
hypnotic analgesia in the management of procedural pain in minimally invasive
procedures: A systematic review and meta-analysis. J. Clin. Nurs. 28, 4207-4224.
https://doi.org/10.1111/jocn.15025.

Ounajim, A., Billot, M., Louis, P.-Y., Slaoui, Y., Frasca, D., Goudman, L., Roulaud, M.,
Naiditch, N., Lorgeoux, B., Baron, S., Nivole, K., Many, M., Adjali, N., Page, P.,
Bouche, B., Charrier, E., Poupin, L., Rannou, D., de Montgazon, G.B., Roy-
Moreau, B., Wood, C., Rigoard, R., David, R., Moens, M., Rigoard, P., 2021. Finite
mixture models based on pain intensity, functional disability and psychological
distress composite assessment allow identification of two distinct classes of
persistent spinal pain syndrome after surgery patients related to their quality of life.
J. Clin. Med. 10, 4676. https://doi.org/10.3390/jcm10204676.

Page, M.J., McKenzie, J.E., Bossuyt, P.M., Boutron, I., Hoffmann, T.C., Mulrow, C.D.,
Shamseer, L., Tetzlaff, J.M., Akl, E.A., Brennan, S.E., Chou, R., Glanville, J.,
Grimshaw, J.M., Hrébjartsson, A., Lalu, M.M,, Li, T., Loder, E.W., Mayo-Wilson, E.,
McDonald, S., McGuinness, L.A., Stewart, L.A., Thomas, J., Tricco, A.C., Welch, V.A.,
Whiting, P., Moher, D., 2021. The PRISMA 2020 statement: an updated guideline for
reporting systematic reviews. Int J. Surg. 88, 105906 https://doi.org/10.1016/j.
ijsu.2021.105906.

Paredes, A.C., Costa, P., Fernandes, S., Lopes, M., Carvalho, M., Almeida, A., Pinto, P.R.,
2019. Effectiveness of hypnosis for pain management and promotion of health-
related quality-of-life among people with haemophilia: a randomised controlled pilot
trial. Sci. Rep. 9, 13399. https://doi.org/10.1038/541598-019-49827-1.

Patterson, D.R., Jensen, M.P., 2003. Hypnosis and clinical pain. Psychol. Bull. 129,
495-521. https://doi.org/10.1037/0033-2909.129.4.495.

Perrot, S., Cohen, M., Barke, A., Korwisi, B., Rief, W., Treede, R.-D., 2019. The IASP
classification of chronic pain for ICD-11: chronic secondary musculoskeletal pain.
PAIN 160, 77-82. https://doi.org/10.1097/j.pain.0000000000001389.

Plichta, S.B., Kelvin, E.A., Munro, B.H., 2012. Munro’s Statistical Methods for Health
Care Research, sixth ed. Wolters Kluwer Health/Lippincott Williams & Wilkins,
Philadelphia.

Provencal, S.-C., Bond, S., Rizkallah, E., El-Baalbaki, G., 2018. Hypnosis for burn wound
care pain and anxiety: a systematic review and meta-analysis. Burns 44, 1870-1881.
https://doi.org/10.1016/j.burns.2018.04.017.

Radloff, L.S., 1977. The CES-D Scale: A self-report depression scale for research in the
general population. Appl. Psychol. Meas. 1, 385-401. https://doi.org/10.1177/
014662167700100306.

Rainville, P., 1997. Pain affect encoded in human anterior cingulate but not
somatosensory cortex. Science 277, 968-971. https://doi.org/10.1126/
science.277.5328.968.

Rainville, P., Hofbauer, R.K., Paus, T., Duncan, G.H., Bushnell, M.C., Price, D.D., 1999.
Cerebral mechanisms of hypnotic induction and suggestion. J. Cogn. Neurosci. 11,
110-125. https://doi.org/10.1162/089892999563175.

Rainville, P., Hofbauer, R.K., Bushnell, M.C., Duncan, G.H., Price, D.D., 2002. Hypnosis
modulates activity in brain structures involved in the regulation of consciousness.
J. Cogn. Neurosci. 14, 887-901. https://doi.org/10.1162/089892902760191117.

Razak, I., Chung, T.Y., Ahmad, T.S., 2019. A comparative study of two modalities in pain
management of patients presenting with chronic brachial neuralgia. J. Altern.
Complement. Med. 25, 861-867. https://doi.org/10.1089/acm.2019.0052.

Remor, E., Arranz, P., Quintana, M., Villar, A., Jiménez-Yuste, V., Diaz, J.L., Rincén, C.,
Marrero, C., Moreno, M., Lucia, J.F., Martinez, E., Soto, 1., Sedano, C., Gonzalez-
Boullosa, R., Prieto, M., Garcia-Luaces, M., Hernandez-Navarro, F., Hemofilia-QoL
Project Group, 2005. Psychometric field study of the new haemophilia quality of life
questionnaire for adults: the “Hemofilia-QoL.” Haemophilia 11, 603-610. https://
doi.org/10.1111/j.1365-2516.2005.01144.x.

Rice, A.S.C., Smith, B.H., Blyth, F.M., 2016. Pain and the global burden of disease. PAIN
157, 791-796. https://doi.org/10.1097/j.pain.0000000000000454.

Rigoard, P., Ounajim, A., Goudman, L., Louis, P.-Y., Slaoui, Y., Roulaud, M., Naiditch, N.,
Bouche, B., Page, P., Lorgeoux, B., Baron, S., Charrier, E., Poupin, L., Rannou, D., de
Montgazon, G.B., Roy-Moreau, B., Grimaud, N., Adjali, N., Nivole, K., Many, M.,
David, R., Wood, C., Rigoard, R., Moens, M., Billot, M., 2021. A novel multi-
dimensional clinical response index dedicated to improving global assessment of
pain in patients with persistent spinal pain syndrome after spinal surgery, based on a
real-life prospective multicentric study (PREDIBACK) and machine learning
techniques. J. Clin. Med 10, 4910. https://doi.org/10.3390/jcm10214910.

Rohel, A., Bouffard, J., Patricio, P., Mavromatis, N., Billot, M., Roy, J., Bouyer, L.,
Mercier, C., Masse-Alarie, H., 2021. The effect of experimental pain on the
excitability of the corticospinal tract in humaNS: A Systematic review and meta-
analysis. Eur. J. Pain. EJP 1746. https://doi.org/10.1002/ejp.1746.

Rousseaux, F., Bicego, A., Ledoux, D., Massion, P., Nyssen, A.-S., Faymonville, M.-E.,
Laureys, S., Vanhaudenhuyse, A., 2020a. Hypnosis associated with 3D immersive
virtual reality technology in the management of pain: a review of the literature. JPR
Volume 13, 1129-1138. https://doi.org/10.2147/JPR.5231737.

Rousseaux, F., Faymonville, M.-E., Nyssen, A.-S., Dardenne, N., Ledoux, D., Massion, P.
B., Vanhaudenhuyse, A., 2020b. Can hypnosis and virtual reality reduce anxiety,
pain and fatigue among patients who undergo cardiac surgery: a randomised
controlled trial. Trials 21, 330. https://doi.org/10.1186/513063-020-4222-6.

Salaffi, F., Stancati, A., Silvestri, C.A., Ciapetti, A., Grassi, W., 2004. Minimal clinically
important changes in chronic musculoskeletal pain intensity measured on a
numerical rating scale. Eur. J. Pain. 8, 283-291. https://doi.org/10.1016/j.
ejpain.2003.09.004.

Schmader, K.E., 2002. Epidemiology and impact on quality of life of postherpetic
neuralgia and painful diabetic neuropathy. Clin. J. Pain 18, 350-354. https://doi.
org/10.1097,/00002508-200211000-00002.

Scholz, J., Finnerup, N.B., Attal, N., Aziz, Q., Baron, R., Bennett, M.I., Benoliel, R.,
Cohen, M., Cruccu, G., Davis, K.D., Evers, S., First, M., Giamberardino, M.A.,


https://doi.org/10.1080/00207140590927536
https://doi.org/10.1037/a0035644
https://doi.org/10.1037/a0035644
https://doi.org/10.1080/00207140590927545
https://doi.org/10.1080/00207140600856798
https://doi.org/10.1212/01.wnl.0000259085.61898.9e
https://doi.org/10.1080/00207140701849486
https://doi.org/10.1080/00207140802665476
https://doi.org/10.1080/00207140802665476
https://doi.org/10.1080/00207140902881007
https://doi.org/10.1080/00207140902881007
https://doi.org/10.1080/00207144.2014.961875
https://doi.org/10.1093/nc/nix004
https://doi.org/10.1097/j.pain.0000000000001943
https://doi.org/10.1097/j.pain.0000000000001943
https://doi.org/10.1016/j.joca.2015.10.006
https://doi.org/10.1016/j.joca.2015.10.006
https://doi.org/10.1016/j.jad.2008.06.026
https://doi.org/10.1136/bjsports-2017-098673
https://doi.org/10.1136/bjsports-2017-098673
https://doi.org/10.1002/14651858.CD009356.pub3
http://refhub.elsevier.com/S0149-7634(22)00080-X/sbref66
http://refhub.elsevier.com/S0149-7634(22)00080-X/sbref66
http://refhub.elsevier.com/S0149-7634(22)00080-X/sbref66
https://doi.org/10.1016/j.bja.2019.03.023
https://doi.org/10.1371/journal.pmed.1000097
https://doi.org/10.1080/00207140008410045
https://doi.org/10.3390/jcm10215055
https://doi.org/10.3390/jcm10132817
https://doi.org/10.1111/jocn.15025
https://doi.org/10.3390/jcm10204676
https://doi.org/10.1016/j.ijsu.2021.105906
https://doi.org/10.1016/j.ijsu.2021.105906
https://doi.org/10.1038/s41598-019-49827-1
https://doi.org/10.1037/0033-2909.129.4.495
https://doi.org/10.1097/j.pain.0000000000001389
http://refhub.elsevier.com/S0149-7634(22)00080-X/sbref78
http://refhub.elsevier.com/S0149-7634(22)00080-X/sbref78
http://refhub.elsevier.com/S0149-7634(22)00080-X/sbref78
https://doi.org/10.1016/j.burns.2018.04.017
https://doi.org/10.1177/014662167700100306
https://doi.org/10.1177/014662167700100306
https://doi.org/10.1126/science.277.5328.968
https://doi.org/10.1126/science.277.5328.968
https://doi.org/10.1162/089892999563175
https://doi.org/10.1162/089892902760191117
https://doi.org/10.1089/acm.2019.0052
https://doi.org/10.1097/j.pain.0000000000000454
https://doi.org/10.3390/jcm10214910
https://doi.org/10.1002/ejp.1746
https://doi.org/10.2147/JPR.S231737
https://doi.org/10.1186/s13063-020-4222-6
https://doi.org/10.1016/j.ejpain.2003.09.004
https://doi.org/10.1016/j.ejpain.2003.09.004
https://doi.org/10.1097/00002508-200211000-00002
https://doi.org/10.1097/00002508-200211000-00002

P. Langlois et al.

Hansson, P., Kaasa, S., Korwisi, B., Kosek, E., Lavand’homme, P., Nicholas, M.,
Nurmikko, T., Perrot, S., Raja, S.N., Rice, A.S.C., Rowbotham, M.C., Schug, S.,
Simpson, D.M., Smith, B.H., Svensson, P., Vlaeyen, J.W.S., Wang, S.-J., Barke, A.,
Rief, W., Treede, R.-D., 2019. The IASP classification of chronic pain for ICD-11:
chronic neuropathic pain. PAIN 160, 53-59. https://doi.org/10.1097/j.
pain.0000000000001365.

Smith, B.H., Torrance, N., 2012. Epidemiology of neuropathic pain and its impact on
quality of life. Curr. Pain. Headache Rep. 16, 191-198. https://doi.org/10.1007/
5§11916-012-0256-0.

Sterne, J.A.C., Egger, M., 2005. Regression methods to detect publication and other bias
in meta-analysis. In: Regression Methods to Detect Publication and Other Bias in
Meta-Analysis. Publication Bias in Meta-Analysis. John Wiley & Sons, Ltd,
pp. 99-110. https://doi.org/10.1002/0470870168.ch6.

Sterne, J.A.C., Savovi¢, J., Page, M.J., Elbers, R.G., Blencowe, N.S., Boutron, L., Cates, C.
J., Cheng, H.-Y., Corbett, M.S., Eldridge, S.M., Emberson, J.R., Herndn, M.A.,
Hopewell, S., Hrébjartsson, A., Junqueira, D.R., Jiini, P., Kirkham, J.J., Lasserson, T.,
Li, T., McAleenan, A., Reeves, B.C., Shepperd, S., Shrier, L., Stewart, L.A., Tilling, K.,
White, L.R., Whiting, P.F., Higgins, J.P.T., 2019. RoB 2: a revised tool for assessing
risk of bias in randomised trials. BMJ 366, 14898. https://doi.org/10.1136/bmj.
14898.

Tan, G., Rintala, D.H., Jensen, M.P., Fukui, T., Smith, D., Williams, W., 2015.

A randomized controlled trial of hypnosis compared with biofeedback for adults
with chronic low back pain: RCT of hypnosis versus biofeedback for CLBP. EJP 19,
271-280. https://doi.org/10.1002/ejp.545.

Tang, J.L., Liu, J.L., 2000. Misleading funnel plot for detection of bias in meta-analysis.
J. Clin. Epidemiol. 53, 477-484. https://doi.org/10.1016/s50895-4356(99)00204-8.

The Lancet, 2021. A time of crisis for the opioid epidemic in the USA. Lancet 398, 277.
https://doi.org/10.1016/50140-6736(21)01653-6.

Thompson, T., Steffert, T., Steed, A., Gruzelier, J., 2010. A randomized controlled trial of
the effects of hypnosis with 3-D virtual reality animation on tiredness, mood, and
salivary cortisol. Int. J. Clin. Exp. Hypn. 59, 122-142. https://doi.org/10.1080/
00207144.2011.522917.

Thompson, T., Terhune, D.B., Oram, C., Sharangparni, J., Rouf, R., Solmi, M.,
Veronese, N., Stubbs, B., 2019. The effectiveness of hypnosis for pain relief: A
systematic review and meta-analysis of 85 controlled experimental trials. Neurosci.
Biobehav. Rev. 99, 298-310. https://doi.org/10.1016/j.neubiorev.2019.02.013.

Treede, R.-D., Rief, W., Barke, A., Aziz, Q., Bennett, M., Benoliel, R., Cohen, M.,
Evers, S., Finnerup, N.B., First, M.B., Giamberardino, M.A., Kaasa, S., Korwisi, B.,
Kosek, E., Lavand’homme, P., Nicholas, M., Perrot, S., Scholz, J., Schug, S., Smith, B.
H., Svensson, P., Vlaeyen, J.W.S., Wang, S.-J., 2019. Chronic pain as a symptom or a
disease: the IASP classification of chronic pain for the international classification of
diseases (ICD-11). PAIN 160, 19-27. https://doi.org/10.1097/j.
pain.0000000000001384.

van Hecke, O., Austin, S.K., Khan, R.A., Smith, B.H., Torrance, N., 2014. Neuropathic
pain in the general population: a systematic review of epidemiological studies. Pain
155, 654-662. https://doi.org/10.1016/j.pain.2013.11.013.

Vanhaudenhuyse, A., Boly, M., Balteau, E., Schnakers, C., Moonen, G., Luxen, A.,
Lamy, M., Degueldre, C., Brichant, J.F., Maquet, P., Laureys, S., Faymonville, M.E.,
2009a. Pain and non-pain processing during hypnosis: a thulium-YAG event-related

17

Neuroscience and Biobehavioral Reviews 135 (2022) 104591

fMRI study. Neuroimage 47, 1047-1054. https://doi.org/10.1016/j.
neuroimage.2009.05.031.

Vanhaudenhuyse, A., Boly, M., Balteau, E., Schnakers, C., Moonen, G., Luxen, A.,
Lamy, M., Degueldre, C., Brichant, J.F., Maquet, P., Laureys, S., Faymonville, M.E.,
2009b. Pain and non-pain processing during hypnosis: a thulium-YAG event-related
fMRI study. Neuroimage 47, 1047-1054. https://doi.org/10.1016/j.
neuroimage.2009.05.031.

Vanhaudenhuyse, A., Laureys, S., Faymonville, M.-E., 2014. Neurophysiology of
hypnosis. Neurophysiol. Clin. /Clin. Neurophysiol. 44, 343-353. https://doi.org/
10.1016/j.neucli.2013.09.006.

Vanhaudenhuyse, A., Gillet, A., Malaise, N., Salamun, ., Barsics, C., Grosdent, S.,
Maquet, D., Nyssen, A.-S., Faymonville, M.-E., 2015. Efficacy and cost-effectiveness:
a study of different treatment approaches in a tertiary pain centre. Eur. J. Pain. 19,
1437-1446. https://doi.org/10.1002/ejp.674.

Vanhaudenhuyse, A., Gillet, A., Malaise, N., Salamun, 1., Grosdent, S., Maquet, D.,
Nyssen, A.-S., Faymonville, M.-E., 2018. Psychological interventions influence
patients’ attitudes and beliefs about their chronic pain. J. Tradit. Complement. Med.
8, 296-302. https://doi.org/10.1016/j.jtcme.2016.09.001.

de la Vega, R., Mendoza, M.E., Chan, J.F., Jensen, M.P., 2019. Case study: cognitive
restructuring hypnosis for chronic pain in a quadriplegic patient. Am. J. Clin. Hypn.
61, 394-408. https://doi.org/10.1080,/00029157.2018.1537973.

Wang, Z.-Y., Zhao, K., Zheng, J., Rossmiller, B., Ildefonso, C., Biswal, M., Zhao, P., 2014.
Systematic review and meta-analysis of the association between complement factor
H 162V polymorphism and risk of polypoidal choroidal vasculopathy in asian
populations. PLoS One 9, e88324. https://doi.org/10.1371/journal.pone.0088324.

Ware, J.E., Kosinski, M.A., Dewey, J.E., 2000. How to Score Version 2 of the SF-36
Health Survey. Quality Metric Inc, Lincoln.

Wittkopf, P.G., Zomkowski, K., Cardoso, F.L., Sperandio, F.F., 2017. The effect of chronic
musculoskeletal pain on several quality of life dimensions: a critical review. Int. J.
Ther. Rehabil. 24, 327-336. https://doi.org/10.12968/ijtr.2017.24.8.327.

Wood, C., Martiné, G., Espagne-Dubreuilh, G., Le Goff, K., Moens, M., Goudman, L.,
Baron, S., David, R., Naiditch, N., Billot, M., Rigoard, P., 2022. The added value of
intraoperative hypnosis during spinal cord stimulation lead implantation under
awake anesthesia in patients presenting with refractory chronic pain. Medicina Feb
1;58(2):220.. https://doi.org/10.3390/medicina58020220.

World Health Organization, 2008. Scoping WHO Guide non-malignant pain adults.

Zech, N., Hansen, E., Bernardy, K., Hauser, W., 2017. Efficacy, acceptability and safety of
guided imagery/hypnosis in fibromyalgia - a systematic review and meta-analysis of
randomized controlled trials. Eur. J. Pain. 21, 217-227. https://doi.org/10.1002/
€jp.933.

Zhang, Y., Montoya, L., Ebrahim, S., Busse, J., Couban, R., McCabe, R., Bieling, P.,
Carrasco-Labra, A., Guyatt, G., 2015. Hypnosis/relaxation therapy for
temporomandibular disorders: a systematic review and meta-analysis of randomized
controlled trials. J. Oral. Facial Pain. Headache 29, 115-125. https://doi.org/
10.11607/0fph.1330.

Zigmond, A.S., Snaith, R.P., 1983. The hospital anxiety and depression scale. Acta
Psychiatr. Scand. 67, 361-370. https://doi.org/10.1111/j.1600-0447.1983.
tb09716.x.


https://doi.org/10.1097/j.pain.0000000000001365
https://doi.org/10.1097/j.pain.0000000000001365
https://doi.org/10.1007/s11916-012-0256-0
https://doi.org/10.1007/s11916-012-0256-0
https://doi.org/10.1002/0470870168.ch6
https://doi.org/10.1136/bmj.l4898
https://doi.org/10.1136/bmj.l4898
https://doi.org/10.1002/ejp.545
https://doi.org/10.1016/s0895-4356(99)00204-8
https://doi.org/10.1016/S0140-6736(21)01653-6
https://doi.org/10.1080/00207144.2011.522917
https://doi.org/10.1080/00207144.2011.522917
https://doi.org/10.1016/j.neubiorev.2019.02.013
https://doi.org/10.1097/j.pain.0000000000001384
https://doi.org/10.1097/j.pain.0000000000001384
https://doi.org/10.1016/j.pain.2013.11.013
https://doi.org/10.1016/j.neuroimage.2009.05.031
https://doi.org/10.1016/j.neuroimage.2009.05.031
https://doi.org/10.1016/j.neuroimage.2009.05.031
https://doi.org/10.1016/j.neuroimage.2009.05.031
https://doi.org/10.1016/j.neucli.2013.09.006
https://doi.org/10.1016/j.neucli.2013.09.006
https://doi.org/10.1002/ejp.674
https://doi.org/10.1016/j.jtcme.2016.09.001
https://doi.org/10.1080/00029157.2018.1537973
https://doi.org/10.1371/journal.pone.0088324
http://refhub.elsevier.com/S0149-7634(22)00080-X/sbref110
http://refhub.elsevier.com/S0149-7634(22)00080-X/sbref110
https://doi.org/10.12968/ijtr.2017.24.8.327
https://doi.org/10.3390/medicina58020220
https://doi.org/10.1002/ejp.933
https://doi.org/10.1002/ejp.933
https://doi.org/10.11607/ofph.1330
https://doi.org/10.11607/ofph.1330
https://doi.org/10.1111/j.1600-0447.1983.tb09716.x
https://doi.org/10.1111/j.1600-0447.1983.tb09716.x

	Hypnosis to manage musculoskeletal and neuropathic chronic pain: A systematic review and meta-analysis
	1 Introduction
	2 Material and methods
	2.1 Search strategy
	2.2 Study selection
	2.3 Eligibility criteria
	2.4 Data extraction
	2.5 Risk of bias and quality of evidence assessment
	2.6 Data synthesis
	2.7 Sensitivity analysis
	2.8 Analysis of heterogeneity and publication bias

	3 Results
	3.1 Study selection
	3.2 Study design and sample characteristics
	3.3 Efficacy of hypnosis on pain intensity after intervention
	3.4 Efficacy of hypnosis on pain intensity after follow-up period
	3.5 Effect of number of hypnosis sessions on pain intensity
	3.6 Efficacy of hypnosis on pain interference after intervention
	3.7 Efficacy of hypnosis on pain interference after follow-up period
	3.8 Efficacy of hypnosis on depression, anxiety, quality of life and sleep quality
	3.9 Methodological quality
	3.10 GRADE assessment

	4 Discussion
	4.1 Efficacy of hypnosis on chronic musculoskeletal and neuropathic pain intensity
	4.2 Efficacy of hypnosis on pain interference
	4.3 Mechanisms of hypnosis
	4.4 Quality of evidence
	4.5 Limitations
	4.6 Clinical implications, recommendations and future studies

	5 Conclusion
	Funding
	Conflicts of interest statement
	Data Availability
	Appendix A Search strategies for databases used in the review
	1 MEDLINE (PubMed)
	2 Scopus
	3 PEDro
	4 CINAHL
	5 Cochrane Library

	Appendix B
	References


