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ABSTRACT

Objective To summarise the available clinical evidence
on the efficacy and safety of osteopathic manipulative
treatment (OMT) for different conditions.

Design Overview of systematic reviews (SRs) and meta-
analyses (MAs). PROSPERO CRD42020170983.

Data sources An electronic search was performed using
seven databases: PubMed, EMBASE, CINAHL, Scopus, JBI,
Prospero and Cochrane Library, from their inception until
November 2021.

Eligibility criteria for selecting studies SRs and MAs
of randomised controlled trials evaluating the efficacy and
safety of OMT for any condition were included.

Data extraction and synthesis The data were
independently extracted by two authors. The AMSTAR-2
tool was used to assess the methodological quality of the
SRs and MAs. The overview was conducted and reported
according to the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses statement.

Results The literature search revealed nine SRs or MAs
conducted between 2013 and 2020 with 55 primary trials
involving 3740 participants. The SRs reported a wide range
of conditions including acute and chronic non-specific
low back pain (NSLBP, four SRs), chronic non-specific
neck pain (CNSNP, one SR), chronic non-cancer pain
(CNCP, one SR), paediatric (one SR), neurological (primary
headache, one SR) and irritable bowel syndrome (IBS, one
SR). Although with a different effect size and quality of
evidence, MAs reported that OMT is more effective than
comparators in reducing pain and improving functional
status in acute/chronic NSLBP, CNSNP and CNCP. Due

to small sample size, presence of conflicting results and
high heterogeneity, questionable evidence existed on OMT
efficacy for paediatric conditions, primary headache and
IBS.

No adverse events were reported in most SRs. According
to AMSTAR-2, the methodological quality of the included
SRs was rated low or critically low.

Conclusion Based on the currently available SRs

and MAs, promising evidence suggests the possible
effectiveness of OMT for musculoskeletal disorders.
Limited and inconclusive evidence occurs for paediatric
conditions, primary headache and IBS. Further well-
conducted SRs and MAs are needed to confirm and extend
the efficacy and safety of OMT.

INTRODUCTION
Osteopathic  medicine, depending on
different legal and regulatory structures

! Debora Rosa,? Francesca Borrelli®

Strengths and limitations of this study

» This systematic overview included a comprehensive
literature search for evidence on the efficacy and
safety of osteopathic manipulative treatment (OMT)
for any condition.

» The present overview was conducted according to
the Cochrane Handbook for the Systematic Review
of Interventions and reported following the Preferred
Reporting Items for Systematic Reviews and Meta-
Analyses guidelines.

» The inclusion criteria were restricted to system-
atic reviews and meta-analyses of randomised
controlled trials that included patients with any
conditions.

» Since only randomised controlled trials in which
OMT was performed by osteopathic physicians or
osteopaths were included, some relevant systematic
reviews could have been missed.

» The quality of the evidence from the included sys-
tematic reviews and meta-analyses was assessed
according to the AMSTAR-2 tool.

around the world, is a medical profession
(eg, USA), an allied health profession (eg,
UK) or a part of complementary and alter-
native medicine (CAM; eg, Italy or France),
developed by Andrew Taylor Still in the late
1800s in the Midwestern USA." This therapy
is based on the principle that the structure
(anatomy) and function (physiology) of the
individual’s body are closely integrated and
that a person’s well-being depends on the
balance of neurological, musculoskeletal and
visceral structures.'

Osteopathic medicine is provided on
almost every continent, and in 2020, a survey
estimated that 196861 osteopathic practi-
tioners provide osteopathic care worldwide
in 46 countries.”

Osteopathic medicine plays an important
role primarily in musculoskeletal healthcare.
A recent survey conducted in Switzerland® on
a sample of 1144 patients showed that over
80% of patients had requested an osteopathic
consultation for musculoskeletal pain [mainly
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low back pain (LBP), neck pain and headaches]. Similar
results were reported by a survey conducted in the UK on
a sample of approximately 1600 patients with pain in the
lumbar spine, cervical spine and pelvic region.* Finally, a
prospective study on 14000 patients in Quebec, Canada
reported musculoskeletal pain, localised in the spine,
thorax, pelvis and limbs as the most common reason for
osteopathic consultations.”

Osteopathic manipulative treatment (OMT) is defined
in the Glossary of Osteopathic Terminology as ‘the ther-
apeutic application of manually guided forces by an
osteopathic practitioner to improve physiologic function
and/or support homeostasis that has been altered by
somatic dysfunction’.® OMT refers to a number of various
types of approaches and techniques such as myofascial
release, mobilisation, osteopathy in cranial field and
visceral manipulation, in order to optimise the body’s
normal self-regulating mechanisms. The aim of OMT is
to solve somatic dysfunction (International Classification
of Diseases 10 CM diagnosis code M99.00-09), although
other care aspects have been proposed.'”

In recent years, a number of systematic reviews (SRs)
and meta-analyses (MAs) have been published to eval-
uate the clinical efficacy and safety of osteopathic medi-
cine for conditions such as LBP, neck pain and migraine.
However, due to differences in methodologies and the
quality of SRs, no clear conclusions were achieved. The
aim of this overview is to summarise the available clinical
evidence on the efficacy and safety of OMT for different
conditions. This overview may be relevant to clinicians
and policymakers to better understand in which condi-
tions osteopathic medicine can be an effective and safe
complementary therapy.

METHODS

The overview was conducted according to the Cochrane
Handbook for the Systematic Review of Interventions
(Cochrane Book) and reported following the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) statement.** The protocol of the overview
has been registered on PROSPERO (CRD42020170983).

Patient and public involvement statement
For this overview of SRs and MAs, patients or the public
were not involved.

Eligibility criteria

Type of review

This overview included only SRs and MAs, published
as a full paper, of randomised controlled trials (RCTs),
which are well known to be the gold standard for evalu-
ating the efficacy of an intervention."' SRs evaluating the
inter-rater or intrarater reliability for any type of osteo-
pathic approach were excluded. SRs and MAs evaluating
both RCTs and controlled clinical trials were excluded if
a subanalysis for RCTs was not performed. SRs that did
not meet all eligibility overview criteria were excluded.

For SRs in which criteria were not understandable, the
primary studies were analysed.

Participants/population

Participants were human, of any gender, age or clinical
condition undergoing OMT. Reviews including osteo-
pathic manipulation on animal models as well as on
healthy volunteers were excluded.

Intervention

The intervention consists of OMT performed by osteo-
paths, osteopathic physicians or osteopathic trainees who
used a black box method or a specific protocol without
any restriction of approach and technique based on
manual assessment, diagnosis and treatment in accor-
dance with the osteopathic principle.' * SRs, including
primary studies on both OMT and other complementary
manual interventions, were excluded if a subanalysis was
notindependently performed for each manual treatment.
To verify that, osteopathic treatment was performed by
osteopaths, the primary clinical trials were analysed.

Comparison

In order to retrieve all clinical evidence currently reviewed
in SRs and MAs, the comparison group included placebo,
sham OMT, light touch therapy, no treatment, waiting list,
conventional treatment, physiotherapy or other comple-
mentary medicine treatments.

Setting
SRs with trials performed in any health-related settings
and/or health promotion centres were included.

Main outcomes

The main outcomes were any clinically relevant endpoint
measures, depending on the clinical condition reported
in the SRs.

Any adverse events caused by OMT were extracted.
Other types of outcomes such as prevalence of somatic
dysfunction and inter-rater or intrarater reliability for any
type of osteopathic approach were excluded.

Search strategy

A systematic literature search was carried out inde-
pendently by two reviewers (DB and DR) using the
following electronic databases: MEDLINE (PubMed),
Cumulative Index to Nursing and Allied Health Litera-
ture (CINAHL), Excerpta Medica database (EMBASE),
Joanna Briggs Institute database of SRs and implemen-
tation reports (JBI), Scopus, Prospero and Cochrane
Library, all from their inception until 13 November 2021.
No language or date restrictions were applied. The search
strategy was performed using the following search terms:
osteopathic treatment, osteopathic medicine, osteopathic
manipulation, review, systematic review and meta-analysis.
The reference list of the included SRs and MAs, as well
as narrative reviews, were widely perused for the identi-
fication of additional articles. Full details of the search
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strategy for PubMed are provided in the Appendix (online
supplemental materials).

Data collection and analysis

Study selection

The selection was performed independently by two
authors (DB and DR). All the retrieved articles were
imported into V.1.19.8 of the Mendeley software, and
duplicate publications were excluded. Potential eligible
SRs and MAs were read in the abstract and full text and
independently evaluated by the two authors for inclu-
sion in the overview. SRs and MAs were excluded if they
did not meet the inclusion criteria, first at the title and
abstract level and then at the full-text level. Disagree-
ments were resolved through discussion and consensus
between the two review authors; if no agreement was
reached, the third member of the review team (FB) was
then consulted. Weighted kappa statistics were calculated
to measure agreement between the authors.

Data extraction and management

Two authors (DB and FB) independently extracted data
using an Excel spreadsheet. We collected the following
information (where available) from SRs and MAs: first
author, year of publication and country of the corre-
sponding author, date assessed as up to date, condition
treated, number of included studies and participants,
gender distribution and age, osteopathic interventions
and cointervention description and number of treat-
ments, control description, outcome measures, time
points reported, reporting adverse events, primary studies
of quality assessment included in each SRs and MA:s,
Grading of Recommendations Assessment, Development
and Evaluation (GRADE) results (see the ‘Strategy for
data synthesis’ section for more details), MAs data, if any,
and SRs main results. We reported the mean difference
(MD) or standard mean difference (SMD), 95% confi-
dence interval (CI) and results of any test of heteroge-
neity reported in the relevant meta-analysis. When not
reported in the SRs, mean and SD for continuous vari-
ables as well as median, intequartile range (IQR) and
range for discrete variables were calculated (eg, patient’s
age, gender).

Assessment of the methodological quality of included SRs and
MAs

The methodological quality of the included SRs and MAs
was assessed using the AMSTAR-2 tool, which is designed
to generate an overall rating based on weaknesses of
some critical domains (items 2, 4, 7, 9, 11, 13 and 15).10
AMSTAR-2 classifies the overall confidence of the results
into four levels: high (no or one non-critical weakness),
moderate (more than one non-critical weakness), low
(one critical flaw with or without non-critical weaknesses)
and critically low (more than one critical flaw or without
non-critical weaknesses).'?> The quality assessment was
evaluated independently by two authors (DB and FB),
with any disagreements resolved through discussion with

the third author (DR). To provide a simple indication
of the results for the reader, for each domain, we used a
‘stop-light’ indicator where green indicates ‘yes’, yellow
indicates ‘partial yes’ and red indicates ‘no’. Weighted
kappa statistics were calculated to measure agreement
between the authors.

Overlapping SRs

In accordance with recent guidelines, we decided to
count the primary studies present in more than one SR
only once. When more than one SR (which investigated
the same research question and used the same primary
studies) was identified, only the latest one was selected if it
used the most rigorous criteria (eg, followed the PRISMA
criteria, used the more recent SR/MA guidelines) to eval-
uate the methodological quality of the studies.

13 14

Strategy for data synthesis

Due to the overlap of studies and heterogeneity between
reviews with regards to outcome measures, a critical
synthesis of the results was performed. The method-
ological quality of RCTs can be evaluated using several
scores, including the Jadad score, the PEDro scale and
the Cochrane risk of bias (RoB) tool for randomised
trials. Different versions of RoB are available, which refer
to different updates of the Cochrane Handbook for
SRs of intervention.' '° Moreover, for musculoskeletal
disorders, the Cochrane Back Review Group (CBRG)
now named Cochrane Back and Neck (CBN) Group has
developed a specific RoB guideline (also for this guide-
line, different versions are available).'”™ Considering
different judgements in our overview, when possible, we
have reported results (judgements) according to the last
version of the RoB tool.'” * In table 1, authors’ judge-
ments are reported, while our update judgements are
reported in the text. Once meta-analysis was performed,
we reported the data synthesis used in the meta-analysis:
effect size (ES) and heterogeneity. ES was reported
according to Cohen.?! Briefly, a small effect was defined as
MD less than 10% of the scale and SMD less than 0.50%,
a medium effect as MD from 10% to 20% of the scale
and SMD from 0.50% to 0.80%, and a large effect was
defined as MD greater than 20% of the scale and SMD
scores greater than 0.80%." Concerning heterogeneity,
the following thresholds were considered for the inter-
pretation of the reported I? statistic index: (1) 0% to 40%
might not be important, (2) 30% to 60% may represent
moderate heterogeneity, (3) 50% to 90% may represent
substantial heterogeneity, (4) 75% to 100% considerable
heterogeneity.20 We reported the GRADE results as rated
by the SRs authors. According to the GRADE approach,
the quality of evidence for each outcome (considering
the RoB, imprecision, inconsistency of results, indirect-
ness of evidence and publication bias) can fall into four
categories: high-quality evidence (further research is very
unlikely to change confidence in the estimated effect),
moderate quality (further research is likely to have an
important impact on confidence in the estimate of effect
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Description of included reviews

This overview included nine SRs published between 2013
and 2020. Eight articles were published in English and
one in Portuguese.

Six SRs focused on musculoskeletal conditions
and one each on paediatric,30 neurologicalm and visceral
conditions.*? Detailed information on the included SRs/
MAs is available in tables 1 and 2. The SRs included 71
primary studies with 5577 participants. Considering the
overlapping of 14 trials and 1837 participants, the primary
trials were 57 with 3740 participants (online supplemental
tables 2, 3). The TLE is reported in online supplemental
table 4) and the OTLE is presented in table 3 and online
supplemental table 4.

24-29

Musculoskeletal conditions

Low back pain

Four reviews***" with 34 RCTs (41 comparators) and
3369 participants assessed the efficacy of OMT on LBP,
including acute LBP, chronic LBP (CLBP), LBP with
sciatica, CLBP with menopause symptoms, LBP in obese
patients, acute non-specific LBP (ANSLBP), chronic non-
specific LBP (CNSLBP) and/or LBP and pelvic girdle
pain in pregnancy and postpartum (PP). Taking into
account overlapping, there were 22 effective trials with a
total of 2053 participants.

The SR performed by De Oliveira and colleagues
considered LBP in obese patients, CLBP, CLBP with
sciatica and LBP in menopause or pregnancy.”’ The
review included five trials with 278 participants, and three
RCTs were also reported in two more SRs (see online
supplemental tables 2, 3 for details). Conflicting results
were derived from the primary studies. In the intergroup
analysis, OMT was not effective in reducing pain in the
majority of the trials. Notably, in all RCTs, the results of
functional outcomes were not analysed. Using the PEDro
tool, the methodological quality of the five RCTs was clas-
sified by the authors as fair to excellent (PEDro range:
from 5 to 9 out of 11 points). The OTLE for OMT efficacy
in reducing pain in LBP with sciatica and LBP with meno-
pausal symptoms was assessed to be red. Adverse events
were not analysed.

The SR of Franke and colleagues included 15 trials with
1502 CNSLBP or ANSLBP participants.” Ten trials (1141
participants) and 9 RCTs (1046 participants) investigated
the effectiveness of OMT on pain and functional status,
respectively. Nine RCTs were also reported in other SRs
(see online supplemental tables 2, 3 for details). The meta-
analysis revealed a medium and small effect in reducing
pain and improving functional status, respectively, and a
moderate quality of evidence (downgraded due to incon-
sistency). Moreover, considerable (pain) and moderate
(functional status) heterogeneities were found. Similar
meta-analysis results (effect and heterogeneity) have also
been found in a subanalysis evaluating the effectiveness
of OMT in CNSLBP patients (six trials, 771 participants).
The GRADE performed by the authors revealed both a

moderate quality of evidence for pain and a high quality
of evidence for functional status.

Three trials (four comparators) with 242 participants
evaluated the effectiveness of OMT versus obstetric care,
sham ultrasound and untreated, for NSLBP in pregnant
women. A large and a medium effects in reducing pain
and improving functional status, respectively, were iden-
tified. Considerable (pain) and substantial (functional
status) heterogeneity were found. GRADE evaluation by
the authors reported a low quality of evidence for both
outcomes.

Two RCTs with 119 participants evaluated the effective-
ness of OMT for NSLBP in PP women. A large effect of
OMT in reducing pain and improving functional status
was identified. No heterogeneity was found. However,
a moderate quality of evidence for both outcomes was
revealed. The methodological quality of all RCTs, eval-
uated by the authors using the RoB from the CBRG,"
reported a low and a high RoB for 13 and 2 RCTs, respec-
tively. However, considering the last version of the CBN
Group,'? we rated all RCTs at high RoB [domains at high
RoB (% of RCTs): care provider (100%), patient blinding
(67%), outcome assessor blinding (67%), groups similar
at baseline (27%), lack of intention to treat analysis use
(27%), free of selective outcome report (13%), drop-
outs described+acceptable (7%), similar timing outcome
assessment (7%) and compliance acceptable (7%)]. The
OTLE for the outcomes of each condition was assessed to
be yellow.

Adverse events were evaluated in only 4 out of the 15
primary studies. Two RCTs reported minor adverse events
such as stiffness and tiredness, one no adverse event and
the last one evidenced adverse events not related to the
treatment intervention.

In another SR, Franke and colleagues® identified eight
RCTs with 850 participants evaluating the efficacy of OMT
on NSLBP and pelvic girdle pain in pregnancy (five RCTs,
seven comparisons) and on NSLBP in PP women (three
trials and three comparisons) (see online supplemental
tables 2, 3 for overlapping). The pooled analysis of five
RCTs with 677 pregnancy participants reported the effi-
cacy of OMT in reducing pain and improving functional
status; however, a medium effect and a considerable
heterogeneity were revealed. The GRADE performed by
the authors indicated a moderate quality of evidence.

The meta-analysis including three studies with 173
PP participants revealed a significant effect in favour
of OMT in reducing pain and improving functional
status, although a large effect and substantial/consid-
erable heterogeneity for both outcomes were reported.
The GRADE performed by the authors also found a low
quality of evidence.

The methodological quality of the included studies
evaluated by the authors using the CBRG,'® identified a
low RoB for all RCTs. Considering the CBN Group," we
rated all RCTs as at high RoB [domains at high RoB (%
of RCTs): patient binding (100%), care provider binding
(100%), outcome assessor blinding (100%), dropouts

Bagagiolo D, et al. BMJ Open 2022;12:¢053468. doi:10.1136/bmjopen-2021-053468

7


https://dx.doi.org/10.1136/bmjopen-2021-053468
https://dx.doi.org/10.1136/bmjopen-2021-053468
https://dx.doi.org/10.1136/bmjopen-2021-053468
https://dx.doi.org/10.1136/bmjopen-2021-053468
https://dx.doi.org/10.1136/bmjopen-2021-053468
https://dx.doi.org/10.1136/bmjopen-2021-053468
https://dx.doi.org/10.1136/bmjopen-2021-053468
https://dx.doi.org/10.1136/bmjopen-2021-053468
https://dx.doi.org/10.1136/bmjopen-2021-053468
https://dx.doi.org/10.1136/bmjopen-2021-053468
https://dx.doi.org/10.1136/bmjopen-2021-053468

Open access

First author, year, country Primary studies quality. GRADE Meta-analysis data

De Oliveira Meirelles, 2013, Brazil Pedro score: 6 (2 RCTs), 9 (1 NP
RCT), 7 (1 RCT), 5 (1 RCT).

Franke, 2017,%° Australia Low RoB (all RCTs, low risk of
bias in at least six categories).

GRADE
NSLBP in pregnancy
Pain: MODERATE Pain: (MD —16.75; 95% Cl: =31.79 to —1.72). [°=94%.

Functional status: MODERATE Functional status: (SMD —-0.50; 95% Cl: —0.93 to -0.07).
1?=84%.

LBP in PP
Pain: LOW Pain: (MD —38.00; 95% Cl: —46.75 to —29.24). I’=68%.

Functional status: LOW Functional status: (SMD -2.12; 95% Cl: -3.02 to -1.22).
P=81%.

Musculoskeletal conditions: neck pain

Continued
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Table 2 Continued

First author, year, country

Primary studies quality. GRADE Meta-analysis data

Musculoskeletal conditions: chronic non-cancer pain
Rehman, 2020,%° Canada

High RoB (all RCTs, based on a

modified RoB with six domains).

GRADE
CNCP
Pain: MODERATE Pain (OMT vs SC): (SMD - 0.37; 95% Cl: — 0.58 to —0.17).
’=25%.
Disability: MODERATE Disability (OMT vs SC): (SMD -1.04; 95% Cl: — 1.23 to
-0.85). I°’=0%.
Quality of life: MODERATE Quality of life (OMT vs SC): (SMD 0.67; 95% CI: 0.29 to
1.05). °=0%.
Paediatric conditions
Posadzki, 2013,% South Korea High risk (all RCTs). NP
Neurology conditions
Cerritelli, 2017,%" Italy JADAD NR*. The majority of NP

RCTs have high or unclear RoB.

Visceral conditions
Muller, 2014, Australia

Low RoB (all RCTs, low risk of NP

bias in at least six categories).

*Reported in methods but not performed.

ANSLBP, acute non-specific low back pain; CNCP, chronic non-cancer pain; CNP, chronic neck pain; CNSBP, chronic non-specific body pain;
CNSLBP, chronic non- specific low back pain; CNSNP, chronic non-specific neck pain; MD, mean difference; NP, not performed; NR, not
reported; OMT, osteopathic manipulative treatment; PP, postpartum; RCT, randomised controlled trial; RoB, risk of bias; SC, standard care;

SMD, standard mean difference.

described +acceptable (25%), group similar at the base-
line (25%), intention to treat analysis (25%), similar
timing outcome assessment (25%) and compliance
acceptable (12%)]. The OTLE for the outcomes of each
condition was assessed to be yellow.

Concerning the adverse events, one study reported
occasional tiredness in some patients after OMT, two
studies (personal communications to authors SR) did not
find adverse events and the remaining five studies did not
analyse adverse events.

The SR by Dal Farra and colleagues® evaluated the
effectiveness of osteopathic interventions, performed
by any type of manual therapist in CNSLBP patients. A
subgroup analysis evaluating the effectiveness of OMT
performed only by osteopaths identified six trials (eight
comparisons) with 739 participants; five trials were also
reported in other two further SRs (see online supple-
mental tables 2, 3 for more details).

The authors revealed a significant effect, clinically rele-
vant according to the CBN Group,'? of OMT in reducing
pain (medium effect) and improving functional status
(small effect). However, substantial heterogeneity and a
low quality of evidence (GRADE) were reported for both
outcomes.

A further subanalysis, including two trials (three
comparisons) with 548 participants, did not find evidence
of OMT efficacy on functional status after a long-term
treatment (12 weeks follow-up). Low quality of evidence

and no heterogeneity were reported. The methodolog-
ical quality of the primary studies, evaluated by the
authors using the CBN Group,'” reported a high RoB for
all RCTs [domains at high RoB (% of RCTs): high RoB for
care provider (100%), patient blinding (50%), outcome
assessor blinding (17%), participant allocation (33%)
and reporting bias (17%)]. The OTLE for the outcomes
was assessed to be yellow.

With regards to adverse events, a trial reported an
increase in back muscle spasticity in one patient treated
with OMT.

Neck pain

Franke and Colleagues28 evaluating 3 RCTs (three
comparators) with 123 participants, provided evidence
that OMT exerted beneficial effects on chronic non-
specific neck pain (CNSNP). Specifically, a medium ES
in reducing pain and a moderate quality of evidence on
pain outcome were reported. A low level of heterogeneity
was found. However, the meta-analysis did not show a
significant effect on functional status. The methodolog-
ical quality of all RCTs, evaluated by the authors using the
CBRG,'® reported a low RoB for all RCTs. Considering the
CBN Group," we rated all RCTs at high RoB [domains
at high RoB (% of RCTs): patient blinding (67%), care
provider (100%), outcome assessor blinding (67%),
dropouts described+acceptable (33%) and intention to
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Table 3 Overall traffic light evidence for OMT efficacy

Overall traffic light

Conditions First author, year evidence

Musculoskeletal conditions

1.ANSLBP/CNSLBP

Pain Franke, 2014%
Dal Farra, 2020%"

Functional status Franke, 2014%°
Dal Farra, 2020%

2.CNSLBP

Pain Franke, 2014%°
Dal Farra, 2020%

Functional status Franke, 2014%°

Dal Farra, 2020%7
3.NSLBP in pregnancy
Pain Franke, 20142
Franke, 2017%°

Functional status Franke, 2014%
Franke, 2017%

4.NSLBP in PP

Pain Franke, 2014%°
Franke, 2017%

Functional status Franke, 20142

Franke, 20172°
5.LBP with sciatica

Pain De Oliveira Meirelles,
2013%

6.LBP with menopausal symptoms

Pain De Oliveira Meirelles,
2013%

7.CNSNP

Pain Franke, 2015

Functional status Franke, 2015%®

8.CNCP

Pain Rehman/, 2020%°

Disabiliy Rehman, 2020%°

Quality of life Rehman, 2020%°

Paediatric conditions

Outcomes for different Posadzky, 2013%

conditions *
Neurological conditions

Outcomes for migraine and ~ Cerritelli, 2017
tension-type headachet

Visceral conditions

Outcomes for IBSt Muller, 2014%

Overall traffic light evidence: yellow light, promising evidence suggests possible
effectiveness, but more research would increase our confidence in the estimate of the
effect; red light, limited or inconclusive evidence.

*Different conditions were considered. It is not possible to evaluate the single outcome
for each condition.

tPain, work disability, headache frequency, quality of life.

1Pain, constipation, quality of life.

ANSLBP, acute non-specific low back pain; CNCP, chronic non-cancer pain; CNSLBP,
chronic non- specific low back pain; CNSNP, chronic non-specific neck pain; IBS,
irritable bowel syndrome; LBP, low back pain; NSLBP, non-specific low back pain; PP,
postpartum.

3

treat analysis (100%)]. The OTLE for the outcomes was
assessed to be yellow.

No serious adverse events occurred in any RCTs (data
reported in an RCT and as personal communications to
SR authors in the other two studies).

Chronic non-cancer pain

The SR by Rehman and colleagues™ evaluated the effi-
cacy of osteopathic interventions performed by manual
therapists in chronic non-cancer pain. Sixteen RCTs
were identified; however, we considered pooled analyses
in which the trials were only performed by osteopaths
(see online supplemental tables 2, 3 for overlapping). A
pooled analysis, including 6 RCTs with 728 participants
(six comparators), found the efficacy of OMT versus stan-
dard care in reducing pain severity (small ES, moderate
quality of evidence and low level of heterogeneity). More-
over, another pooled analysis including two trials with 486
participants revealed the efficacy of OMT versus standard
care in improving disability (large ES, moderate quality
of evidence and no heterogeneity). Similarly, the pooled
analysis of the other two trials with 210 participants found
that OMT versus standard care improved the quality of
life (medium effect, moderate quality of evidence and no
heterogeneity).

The methodological quality of the included studies
was performed by the authors using a modified version
of the Handbook of Cochrane™ where only six domains
were considered (random sequence generation, allo-
cation concealment, blinding of participants, health-
care provider, outcome assessors and dropout rates).
According to this modified version, the quality of the
RCTs was reported by the authors to be at high RoB
[domains at high RoB (% of RCTs): for patient blinding
(100%), care provider blinding (100%), outcome
assessor blinding (57%), random sequence generation
(29%), participant allocation concealment (29%), and
dropout >20% (43%)]. The OTLE for the outcomes of
each condition was assessed to be yellow.

Adverse events were not considered by the SR authors.

Paediatric conditions

The SR by Posadzky and colleagues™ evaluated the
efficacy of OMT in paediatric conditions. This review
included 17 RCTs involving a total of 887 participants
with different conditions: cerebral palsy evaluated in
two clinical studies involving a total of 197 participants,
respiratory conditions evaluated in four trials involving
186 patients [obstructive apnoea one RCT, asthma two
RCTs (in one study not reported the number of patients),
bronchiolitis one RCT], otitis media evaluated in three
trials involving a total of 167 participants, musculoskel-
etal function evaluated in three trials with 80 patients
(idiopathic scoliosis one RCT, mandibular kinematics
one RCT, postural asymmetry one RCT) and attention-
deficit/hyperactivity disorder (77 participants), prema-
turity (101 participants), infantile colic (28 participants),
congenital nasolacrimal duct obstruction (30 patients)
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and functional voiding (21 participants) individually
assessed by one RCT. The single trials provided evidence
that OMT exerted beneficial effects on congenital naso-
lacrimal duct obstruction (post-treatment), daily weight
gain and length of hospital stay, dysfunctional voiding,
infantile colic and postural asymmetry. By contrast, no
significant effects of OMT on idiopathic scoliosis, obstruc-
tive apnoea or temporomandibular disorders compared
with various control interventions have been evidenced
by the single RCTs. For conditions in which more than
one RCT has been performed (asthma, otitis media and
cerebral palsy), contradictory results are reported. From
the SR, it emerges that low-quality RCTs favoured OMT,
while moderate and high-quality RCTs failed to find OMT
effectiveness. The vast majority of the RCTs were reported
by the authors to be at high RoB (15 RCTs) [domains at
high RoB (% of RCTs): allocation concealment (67%),
patient blinding (67%), care provider blinding (100%),
outcome assessor blinding (50%), addressing of incom-
plete data (33%), selective outcome reporting (33%),
adequate sequence generation (28%)] with unclear or
low RoB for the remaining two RCTs. The OTLE for
outcomes of each condition was assessed to be red.

In 11 RCTs, adverse events were not analysed. No adverse
events or serious adverse events following OMT were
reported in four trials. Adverse events occurred in one RCT,
but they were not related to OMT. One trial reported the
aggravation of vegetative symptoms in four patients.

Neurological conditions

The SR of Cerritelli and colleagues,” including five RCTs
with a total of 235 participants, evaluated two different types
of primary headache: migraine (two RCTs, 147 participants)
and tension-type headache (three RCTs, 88 participants).
Although the two RCTs evaluating efficacy in migraine
reported positive results in favour of OMT (mainly in pain
intensity reduction), intergroup analysis was performed only
in one RCT. Similarly, evidence has been reported for the
tension-type headache only when within-group analysis was
performed; intergroup analyses reported conflicting results.
The RCTs were reported by the authors to be at high RoB
[domains at high RoB (% of RCT5): care provider blinding
(100%), participant blinding (60%) and allocation conceal-
ment (20%)]. Due to high heterogeneity (different types of
primary headaches, different outcome measures and vari-
able length of follow-up), a meta-analysis was not conducted
by the authors. The OTLE for the outcomes of each condi-
tion was assessed to be red.

Adverse events, evaluated in two RCTs, did not occur.

Visceral conditions

In a SR, Muller and colleagues,” including five primary
studies and involving 204 participants, evaluated the effi-
cacy of OMT in the treatment of irritable bowel syndrome
(IBS). Although high heterogeneity (in outcome measures
and follow-up period) was evidenced, the results indi-
cated that OMT was effective in IBS. The methodolog-
ical quality of all RCTs, evaluated by the authors using the

CBRG," reported a low RoB for all RCTs. Considering the
CBN Group,' we rated all RCTs at high RoB [domains at
high RoB (% of RCTs): care provider blinding (100%),
outcome assessor blinding (60%), randomisation (20%),
patient blinding (20%), groups similar at the baseline
(20%) and intention to treat analysis (20%)]. The OTLE
for the outcomes was assessed to be red.

No adverse events occurred in the patients from any of
the RCTs.

Methodological quality of included reviews

A summary of the findings of the AMSTAR-2 tool is
provided in tables 1 and 4. Inter-rater agreement between
the two overview authors (DB and FB) on the ranking of
quality achieved a 0.89 kappa value.”

According to the critical domain established in Shea et
al,12 seven® 223132 3nd two SRs ** ¥ were rated as low and
critically low quality, respectively.

Two of the nine SRs registered a protocol before begin-
ning the study.?” * Eight SRs performed an appropriate
literature search,”? and five SRs reported justification
for the exclusion of primary studies.” **#* > %% A]l SRs***
evaluated the RoB of the included studies and five SRs*%
carried out a meta-analysis and used appropriate methods
for the statistical combination of findings. Eight SRs?%2
accounted for the RoB when interpreting and discussing
the results of the SR. Finally, domain 15 (publication bias
assessment) was rated as not applicable for all the SRs
due to lack of a meta—amalysis24 30-52 41 the inclusion in the
meta-analysis of fewer than 10 trials.**’

DISCUSSION

Osteopathic medicine, a form of complementary medicine,
is a type of manual therapy used to normalise the structure—
function relationship and to promote the body’s own self-
healing mechanism. In the last decade, CAM therapies have
grown in use and popularity, and among these, many surveys
have demonstrated an increasing interest in osteopathic
medicine in patients with musculoskeletal disorders such as
CNSLBP and neck pain.***

Recently, osteopathic medicine has been regulated in
many countries including the USA, Australia, the UK,
Iceland, Denmark, Malta, Portugal and Switzerland, where
itis a primary healthcare profession. In other countries, the
regulation process has not yet been completed (ie, Italy), or
there is no legal recognition of the osteopathic profession.™
In this context, we performed an overview to summarise the
best available clinical evidence on the efficacy and safety of
OMT. We identified nine SRs on the use of osteopathic care
for the management of musculoskeletal, paediatric, visceral
and neurological disorders with different effects and clinical
relevance depending on the conditions.

From our overview, some relevant questionable prob-
lems emerge related to the lack of appropriate guidelines
for assessing the methodological quality of trials in manual
therapy and problems due to inadequate reporting of trial
methodology and results. In this regard, most of the trials
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included in the SRs reported a high or unclear RoB for
blinding procedures: patient, outcome assessor and care
provider blinding. In manual therapy, blinding is an issue,
as patients tend to be aware of the manual treatment and
therapists cannot be blinded to the treatment interven-
tion they deliver.”” For participantreported outcomes, for
which the patient is the outcome assessor, such as for pain
and functional status outcomes, blinding of patients is
mandatory, and, therefore, it is necessary to use, as a control
group, sham procedures (including light touch therapy)
that simulate manipulation. These sham procedures should
be reported in RCTs; however, a lack of reporting placebo
sham therapy procedures in both SRs and primary studies
has been evidenced. It is important to note that, although
these findings have already been reported by Cerritelli
and colleagues,™ to date, these suggestions have not been
followed. More effort should be made to promote guide-
lines for designing the most reliable placebo for manual
treatment to reduce the RoB in patient blinding. However,
arecent meta-epidemiological study found no evidence that
lack of patients’ blinding had an impact on estimate effects.™

Other issues that emerge from our overview are the
lack of treatment description and timing of measuring
outcomes (short term and long term) in the SRs as well as
in primary trials. In osteopathic medicine, as in any other
manual therapy, it is important to describe in adequate
detail each phase of the intervention, including how and
when they were administered, and when the outcomes are
measured. Without a complete description of treatments,
clinicians cannot reliably reproduce useful interventions.
Proper checklists for non-pharmacological treatments,
such as the Template for Intervention Description and
Replication guide/checklist and the CONsolidated Stan-
dards of Reporting Trials statement for randomised non-
pharmacological treatment studies, should be followed by
clinical trial authors.**!

That said, our overview highlights that evidence on the
efficacy of OMT is: (1) promising in musculoskeletal disor-
ders, mainly in reducing pain and improving functional
status in acute and chronic NSLBP patients, NSLBP in preg-
nancy or PP (OTLE: yellow), (2) limited and contradictory
in the treatment of paediatric conditions (some conditions
were evaluated by only one trial, some of which were of
low methodological quality, and contradictory results were
obtained for conditions in which two RCTs were performed,
OTLE: red) and (3) limited on primary headache and IBS
(OTLE: red).

The lack of solid evidence stems from a small sample
size,”® % the presence of conflicting results®* ** *' and
a high heterogeneity in participants,” *' outcomes
measures,”’ *? interventions® " *" and comparison inter-
ventions.” "% Notably, reduced heterogeneity was found
when the RCTs were pooled considering interventions
and comparators.*’

According to AMSTAR-2, the methodological quality
of the included SRs was rated low and critically low.
Domain 2 (registered protocol) was critical for seven
SRs. The presence of a written and registered protocol

prior to conducting the review should ensure that review
methods are transparent and reproducible, and adhere
to this prespecified research plan.*” These should help
avoid bias and unintended duplication of reviews.

Adverse events

In general, manual therapies have been reported to be
well tolerated, and manual therapy-related adverse events
are short lived and mild or moderate in intensity.** In our
overview, we found that seven SRs? 23032 oyaluated adverse
events, and from these SRs, it emerges that no severe inci-
dent involving musculoskeletal, neurological, visceral or
paediatric disorders occurred after OMT. However, it should
be noted that among these seven SRs, only two reported the
definition used to measure adverse events. The idea that
manual therapies are safe could only be demonstrated if
adverse events are defined and assessed in each clinical trial.
Specifically, the authors should adequately report in detail
the approach used to measure adverse events, which need to
be defined using an appropriate taxonomy,***

Strengths and limitations

Numerous limitations can be found in our overview. First,
considering our inclusion criteria, we may have missed
some relevant SRs. Indeed, we included SRs by evaluating
only RCTs (and not other study designs), in which OMT
was performed by osteopathic physicians or osteopaths
(and not by other manual therapists). Globally, two profes-
sional figures have emerged, largely due to different legal
and regulatory systems around the world: osteopathic physi-
cians, who are doctors with full and unlimited medical prac-
tice rights, and osteopaths who have obtained academic and
professional standards for diagnosing and practicing treat-
ments based on the principles of osteopathic philosophy.
OMT is the core activity for both osteopathic physicians and
osteopaths who follow the principles of osteopathic medi-
cine by performing a personalised treatment according to
the patient evaluation and subsequent tailoring.”® There-
fore, our decision to consider only osteopathic physi-
cians or osteopaths arises from the premise of avoiding
the fact that the principles of osteopathic medicine are
not followed. In this regard, we excluded seven SRs, and,
therefore, considering the overlapping, five RCTs were lost
(see online supplemental table 1 for details). According
to our decision, a recent scoping review used more restric-
tive inclusion criteria, considering only studies performed
in the USA where OMT is practiced by osteopathic physi-
cians.”” Considering that in most countries osteopathy is
often conducted in the private sector (eg, the UK, France
and Italy), the participants included in the primary studies
might not be generalisable to the population.

Since RCTs are widely recognised as the best design for
evaluating the efficacy of an intervention, we also decided to
include only SRs evaluating RCTs. In this regard, 11 system-
atic reviews were excluded and, considering the overlap-
ping, 17 RCTs were lost (see online supplemental table 1 for
details).
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CONCLUSION

This overview suggests that OMT could be effective in the
management of musculoskeletal disorders, specifically
with regard to CNSLBP patients and LBP in pregnant or
PP women. In contrast, inconclusive evidence was derived
from SRs analysing the OMT efficacy on paediatric condi-
tions, primary headache and IBS. Although not all RCTs
have investigated the safety of OMT, considering that no
serious adverse events have been reported, OMT can be
considered safe.

Nevertheless, based on the low number of studies, some
of which are of moderate quality, our overview highlights
the need to perform further well-conducted SRs as well
as clinical trials (which have to follow the specific guide-
lines for non-pharmacological treatments) to confirm
and extend the possible use of OMT in some conditions
as well as its safety.

Twitter Donatella Bagagiolo @Donatella Bagagiolo
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