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«Once a patient with low back pain is diagnosed with somatic
dysfunction as the cause of, or contributing factor to, low back 
pain, OMT should be utilized by the osteopathic physician. 

The diagnosis of somatic dysfunction entails a focal or complete
history and physical examination, including an osteopathic
structural examination that provides evidence of asymmetrical
anatomical landmarks, restriction or altered range of joint 
motion, and palpatory abnormalities of soft tissues.

Osteopathic manipulative treatment is used to manage somatic
dysfunction after other potential causes of low back pain are 
ruled out or considered improbable by the treating physician.» 

(Snow et al., 2016)
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• Profession: «The osteopath, in a systemic approach, after osteopathic
diagnosis, performs mobilizations and manipulations for the management of 
osteopathic dysfunctions in the human body. These manipulations and 
mobilizations aim to prevent or remedy dysfunctions in order to maintain or 
improve the state of health of people.»

• Osteopathic technique: «set of gestures based on osteopathic principles» 

Legal definitions in France
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Osteopathic principles (Evans, 2013)

Educational recommendations

Osteopathic principles and foundations will be
critically appraised and updated based on the best 
available evidence.
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Different types of evaluations

• Osteopathic manipulation
• Evaluation of associated physiological effects

• Osteopathic manipulative treatment (OMT)
• Evaluation of the specific manual component of osteopathic care

• Osteopathic care
• Evaluation of the whole interaction between the patient and 

osteopathic practitioner: OMT & contextual effects
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Current limitations when evaluating OMT by 1953 
body-centered osteopathic principles?
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• Best level of available evidence
• Systemic manipulation-induced hypoalgesia in musculoskeletal pain 

populations
• No significant differences when compared with sham manipulation 

• Patients cannot perceive a difference between what practitioners describe as a 
«placebo» and a «real» manual procedure.

Current limitations when evaluating
specific effects of manual procedures?
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Different methods to evaluate OMT in clinical trials

• Standardized treatment
• Semi-standardized treatment
• «Black box» treatment
• Problems generalizing the results to inform osteopathic

practice
• LC-OSTEO (Lombalgie Chronique – Ostéopathie): a 

specific design to describe OMT through the use of a 
complex intervention methodology to improve the quality
of the RCT

14



4 Basic methodological differences

110 papers: 50 nonpharmacological trials vs 60 pharmacological trials
• Lower methodological quality (according to the Jadad scale)
• Incomplete reporting of methods (randomization, analysis, adverse events)
• Problems with placebo and blinding (patients, assessors, practitioners)
• Influence of the level of training of practitioners on outcome measures

(Boutron et al.,  2003) 15



Things to consider when designing and planning the 
clinical trial

(Medical Research Council Guidelines, 2006)
16



Things to consider when reporting the results

(Boutron et al., 2017)

• LC-OSTEO: a 45-page appendix transparently reporting interventions and methods

• Challenges: understanding and replicability of the interventions and methodological
choices (always debatable!)

17
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LC-OSTEO (Nguyen et al., 2021)
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LC-OSTEO: evaluation in line with
current standards of osteopathic care

• OMT group
• One standard (= usual care) of OMT (= not standardized) 
• Individualized OMT based on diagnosis of somatic dysfunction

(AOA guidelines for OMT for patients with LBP, 2016)

• Sham OMT group
• Placebo of OMT (light touch) 
• Standardized, not individualized

20



Consultations

45 minutes

Standard OMT Sham OMT

Therapeutic context

10 ± 2 minutes

Standardized procedures to ensure a similar therapeutic alliance (e.g., overall verbalization, quality of listening and dialogue, 

empathy, and trust for a favorable outcome of symptoms). Patients blinded to «osteopathic treatment»: received a standardized

explanatory model of «manual therapy.» 

Diagnostic procedures

10 ± 2 minutes

Standardized osteopathic clinical examination of the whole musculoskeletal system and abdomen

Therapeutic tailoring, 

procedures, and 

application

15 ± 2 minutes

o Yes. Osteopathic clinical examination information included

when deciding whether to apply a technique. 

o 7 Different manual techniques applied over 7 anatomical

areas 

o Face-to-face, individual session with practitioners

following intention-to-treat standards

o No. Same standardized sham treatment applied without

including osteopathic clinical examination information 

during the process. 

o A single manual technique applied over the entire

musculoskeletal system and abdomen (Noll et al, 2010)

o Face-to-face, individual session with the practitioner's

attention distracted (silent backwards counting) 

Clinical recordings

4 minutes

Osteopathic clinical form filled out at the end of each session. 

Specific techniques used were recorded. 

Osteopathic clinical form filled out at the end of each session. 

Standardized sham treatment recorded. 

Therapeutic dosage Total of 6 sessions at 2-week intervals

Practitioner

characteristics

• Osteopathic practitioners legally registered in France who graduated from a 5-year full-time training program without

previous medical or paramedical training. Formal assessment with 3 certifying osteopathic practitioners after 2 days of 

training to become practitioners for this study. 

LC-OSTEO: evaluation in line with current osteopathic care
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Individualized treatment in the OMT group: decision
algorithm based on the osteopath’s clinical examination

Osteopathic diagnosis
(somatic dysfunction)

• Skills most commonly described by 
osteopaths in the scientific literature, 
the AOA Guidelines, and the French 
decrees

•Methods of complex interventions

• Individualized, practitioner-
dependent osteopathic care in the 
OMT group

Decision algorithm for the techniques according to the presence of 
somatic dysfunction and patient pain/discomfort

Dysfonction 
somatique 

(DS) ?

Dysfonction 
somatique 

(DS) ?

Position du patient 
douloureuse ou 
inconfortable?

Région anatomique « n »

Région anatomique « n+ 1 »

Oui

Oui NonNon

DS traitée 
avec la 

technique 
principale

DS traitée 
avec la 

technique 
alternative
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OMT group: 7 anatomical areas as described
in the scientific literature (Sleszynski and Glonek, 2015)
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Sham OMT group: the use of light touch
(Noll et al., 2010)
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Osteopathic data collection tool: 
the Outpatient Osteopathic SOAP Note Form

(Sleszynski and Glonek, 2015)
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Methods: design and participants

• Design
• Prospective, 2 parallel arms, randomized, controlled, monocentric, and single-blinded

(participants)
• Trial conducted from February 17, 2014 to October 23, 2017

• Recruitment
• Service de Rééducation et de Réadaptation de l’Appareil Locomoteur et des 

Pathologies du Rachis, Cochin
• Consultations, hospitalizations, and announcement campaign for AP-HP (Assistane

Publique – Hôpitaux de Paris) professionals

Main inclusion criteria
• 18 to 65 years old
• Nonspecific low back pain (LBP)
• LBP duration ≥ 6 weeks

Main exclusion criteria
• Specific LBP
• Spinal surgery in previous 6 months
• Motor deficit
• Pregnancy
• Manual therapists

26



Methods: interventions and outcomes

Main outcome Mean change in Quebec Back Pain Disability Index 
(QBPDI) (0, no disability to 100, maximal disability)

M3

Secondary outcomes Mean change in QBPDI
Mean change in back pain
Mean change  in health-related quality of life (SF-12)
Analgesics and NSAIDs consumption
Duration  and number of sick leaves
Number of acute back pain episodes

M12
M3 and M12
M3 and M12
M3 and M12
M12
M12

Collected variables (no 
between-group 
comparisons)

Credibility of interventions
Verbal communication during sessions
Adverse events
Co-interventions

M3
M3
M3, M6 and M12
M3, M6 and M12

R
1:1

OMT

Sham-OMT (light touch)

N=400

N=200

N=200

1 session / 2 weeks, for 3 months
6 sessions in total

1 session / 2 weeks, for 3 months
6 sessions in total
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Methods: standardization of interventions

• Osteopathic practitioners: registered with the Répertoire National de la Certification 
Professionnelle

• Standardized training: 2 days of training followed by a formal assessment

• Measures to reduce single-blind bias
• Prohibition on using the word “osteopathy” in advertisements and during sessions
• Not seeing patients outside the study
• Audio recording of the sessions and qualitative analysis of 60 randomly selected 

recordings
• Credibility check of interventions at 3 month (M3): credibility/expectancy questionnaire

• Sessions: 45 minutes, 3 steps
• Case history: location of pain
• Osteopathic examination: entire musculoskeletal system and abdomen
• Manipulation: OMT or sham OMT (light touch)
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Methods: analysis

• Hypothesis: difference in the variation of the Quebec score at 3 months between the 2 
groups, specifically 7 points out of 100 Minimal Clinically Important Difference (MCID)
with a size effect of 0.35 (risk α of 5% and power of 90%)

• Descriptive analysis
• Qualitative variables: absolute and relative frequencies
• Quantitative variables: mean (SD) or median (Q1-Q3)

• Comparative analysis: conducted on an intention-to-treat basis
• Variations in scores: constrained model of longitudinal data analysis
• Consumption of analgesics and nonsteroidal anti-inflammatory drugs: Poisson model
• Duration and number of work stoppages and episodes of acute pain: negative

binomial regression

• Bilateral tests: P < .05 considered statistically significant

29



Outline
1. Osteopathic medicine & osteopathy

1.1. French educational environment (French decrees, 2014)
1.2. Osteopathic principles (1953 vs 2002)

2. Complex intervention methods to evaluate osteopathic care

3. LC-OSTEO: research question & design

4. LC-OSTEO: results & discussion 

5. LC-OSTEO: possible perspectives
5.1. Importance of contextual effects when applying OMT in 
osteopathic care
5.2. Critical appraisal of traditional, body-centered models for 
osteopathic care
5.3. Opportunity to develop evidence-informed, person-centered
models for osteopathic care

30



Results
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Results: flow chart 

Recruitment

Allocation

Follow-up

Analysis 32



Results: participants
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Characteristics Standard OMT
(n = 197)

Sham OMT
(n = 197)

Mean age (SD) - yr 48.3 (11.9) 47.5 (10.6)
Female - no./total no. (%) 116/197 (58.9) 119/197 (60.4)
Higher education - no./total no. (%) 132/196 (67.3) 128/197 (65.0)
Currently working - no./total no. (%) 175/196 (89.3) 184/197 (93.4)
Mean current LBP episode duration (SD) - months 6.5 (10.3) 8.5 (17.2)
Mean LBP pain intensity on NRS (SD) (range, 0 to 100) 42.0 (21.1) 41.4 (21.5)
Mean QBPDI score (SD) (range, 0 to 100) 31.5 (14.1) 27.2 (14.8)
Mean MOS SF-12 score

Physical component summary (range, 9.95 to 70.02) 40.2 (8.2) 41.9 (7.8) 
Mental component summary (range, 5.89 to 71.97) 42.9 (10.9) 42.7 (10.7)

Previous treatments - no./total no. (%)
Analgesics 173/188 (92.0) 172/193 (89.1)

Non-opioids 167/188 (88.8) 170/193 (88.1)
Weak opioids† 124/188 (66.0) 113/193 (58.5)
Strong opioids† 21/188 (11.2) 17/193 (8.8)

Non-steroidal anti-inflammatory drugs 160/188 (85.1) 157/193 (81.3)
Antiepileptics 15/188 (8.0) 8/193  (4.1)
Spinal corticosteroid injections 55/188 (29.3) 38/193  (19.7)
Lumbar brace 125188 (66.5) 119/193  (61.7)
Outpatient physiotherapy 146/188 (77.7) 140/193  (72.5)
Alternative medicine 100/188 (53.2) 104/193  (53.9)



Results: main outcome
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Results: secondary outcomes
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Outcome Standard OMT
(n = 197)

Sham OMT
(n = 197)

Absolute  
difference

(95% CI)

Relative Risk or
Ratio of Means 

(95% CI) 

p-
value

3 months after randomization
Mean change in LBP intensity -8.1 (-11.5; -4.7) -7.1 (-10.5; -3.7) -1.0 (-5.5; 3.5) - 0.66
Mean change in PCS of SF-12 4.1 (3.0; 5.3) 3.6 (2.4; 4.8) 0.5 (-1.0; 2.1) - 0.51
Mean change in MCS of SF-12 1.7 (0.3; 3.1) 1.2 (-0.2; 2.6) 0.5 (-1.4; 2.4) - 0.60
Analgesics - no./total no. (%) 49/162 (30.3) 39/154 (25.3) 4.9 (-6.7; 16.5) 1.2 (0.8; 1.8) 0.41
NSAIDs - no./total no. (%) 29/169 (18.0) 31/158 (19.6) -1.6 (-11.1; 7.9) 0.9 (0.6; 1.5) 0.74

12 months after randomization
Mean change in QBPDI -5.6 (-7.9; -3.3) -1.3 (-3.7; 1.2) -4.3 (-7.6; -1.0) - 0.01
Mean change in LBP intensity -8.3 (-12.1; -4.5) -6.3 (-10.3; -2.3) -2.0 (-7.2; 3.3) - 0.47
Mean change in PCS of SF-12 4.2 (2.7; 5.6) 2.5 (1.0; 3.9) 1.7 (-0.3; 3.6) - 0.09
Mean change in MCS of SF-12 1.4 (-0.2; 3.1) 2.5 (0.8; 4.2) -1.1 (-3.3; 1.2) - 0.35
Analgesics - no./total no. (%) 43/129 35/117 (29.9) 3.4 (-10.6; 17.5) 1.1 (0.7; 1.8) 0.63
NSAIDs - no./total no. (%) 21/135 25/120 (20.8) -5.3 (-15.8; 5.3) 0.7 (0.4; 1.3) 0.32
Mean sick leave duration - days 5.6 (19.3) 4.4 (16.5) 1.0 (-3.2 ; 5.3) 1.4 (0.4; 4.6) 0.58
Mean number of sick leaves 0.3 (0.7) 0.2 (0.5) -0.0 (-0.2 ; 0.2) 1.4 (0.7; 2.5) 0.32
Mean number of LBP episodes 11.8 (17.5) 14.8 (19.9) -3.0 (-7.7 ; 1.8) 0.8 (0.6; 1.0) 0.08



Results: adverse events

Adverse events Standard OMT Sham OMT

Serious 4 8
• Fracture 0 3
• Pregnancy 2 0
• Surgery 1 3
• Cancer 0 1
• Hospitalization in psychiatry 1 0
• Increased low back pain 0 1

Minor 176 145
• Increased low back pain 51 35
• Joint pain 21 28
• Other musculoskeletal  pain 22 16
• Radiculalgia 11 4
• Digestive symptoms 14 7
• Cardiorespiratory symptoms 9 7
• Neurological symptoms 8 8
• Anxiety / depression / insomnia 5 2
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Results: credibility and expectations
Questions (0 = not at all, to 9 = totally agree) Standard OMT Sham OMT

At this point, how logical does the group therapy offered to you seem? (1 [not

logical] to 9 [very logical])

6.7 (2.0) 4.9 (2.2)

At this point, how useful do you think this treatment will be in reducing your

symptoms? (1 [not useful] to 9 [very useful])

6.4 (2.1) 4,6 (2.2)

How confident would you be in recommending this treatment to a friend who

experiences similar problems? (1 [not confident] to 9 [very confident])

6.9 (2.3) 4.8 (2.5)

By the end of the therapy period, how much improvement in your symptoms

would you expect? (1 [no improvement] to 9 [total improvement])

5.9 (2.1) 4.5 (2.3)

At this point, how much do you really feel that therapy will help you to reduce

your symptoms? (1 [not at all] to 9 [totally])

6.2 (2.0) 4.8 (2.3)

By the end of the therapy period, how much do you really feel that therapy

helped you to improve your symptoms? (1 [not at all] to 9 [totally])

5.9 (2.2) 4.5 (2.4)



Results: verbal communication
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Discussion: a questionable clinical relevance

• Differences in variations observed between the 2 groups (in favor of OMT)
o Quebec score: -3,4 points out of 100 at M3 and -4,3 points out of 100 at M12
o LBP: -1,0 points out of 100 at M3 and -2,0 points out of 100 at M12

• MCID (Ostelo et al., 2008; Daste et al., 2020)
o Quebec score: -20 points out of 100
o LBP: -30 points out of 100
o Post hoc analysis on binary response criteria (Change Quebec score ≥ 20 points)

− Percentage of responders in the OMT group: 10%
− Percentage of responders in the sham OMT group: 8%
− Absolute risk difference: 3% (IC à 95% -4 à 9%)

•è Observed differences not clinically relevant
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Discussion: non-specific effects

• Practitioner/participant relationships and practitioner attitudes towards the patient
o Imbalance of credibility: failure of the blinding? Imbalance in effectiveness?
o Imbalance in verbal communication

• Imbalance of « treated » anatomic areas

• Could explain up to 66% of the variance of symptoms in LBP patients (Menke et al., 2014) 

40

Areas treated Standard OMT Sham OMT
Lumbar spine 890/947 (94) 889/891 (99)
Root of mesentery 836/944 (89) 889/891 (99)
Diaphragm 799/926 (86) 889/891 (99)
Atlanto-occipital joint 749/925 (81) 889/891 (99)
Sacroiliac joint 554/910 (61) 889/891 (99)
Temporomandibular joint 482/912 (53) 889/891 (99)
Talocrural joint 468/912 (51) 889/891 (99)



Discussion: strengths and limitations

S L

• Large sample size
• Control of nonspecific effects

• Monocentric study
• One standard intervention

41



Take-home message
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10,4%

7,6%

Who are the super responders? 

in the sham OMT group (! participants were hospitalized for
another condition, " received usual care for LBP, and # re-
ceived usual care for another condition). No serious adverse
events were considered related to the interventions. Full de-
tails and absolute frequencies of minor and serious adverse
events are reported in eAppendices $ and % in Supplement #,
respectively.

Credibility of the Interventions and Consistency
of the Speech Content and Verbal Attitude
Scores for all $ items of the Credibility/Expectancy Question-
nairewerenumericallyhigher in the standardOMTgroup than
the sham OMT group (eAppendix & in Supplement #). Of the
$' sessions randomlyanalyzed, themean (SD)durationof ses-
sions was (#.% ($.') minutes for the standard OMT group and
#).$ ((.!) minutes for the sham OMT group. Speech content
and verbal attitude of osteopathic practitioners slightly dif-
fered for * of the $ domains assessed (ie, instrumental ex-
changes, listening quality, reassurance, and relational prox-
imity) (Figure !). One osteopathic practitioner in each group
mentioned their osteopathic training.

Discussion
As compared with sham OMT, standard OMT had a small ef-
fect on LBP-specific activity limitations at ( and "#months in
patients with nonspecific subacute or chronic LBP. The clini-
cal relevanceof this effect is questionable.Noevidenceof dif-
ferencewas found between groups in pain, HRQOL, work ab-
senteeism,orconsumptionofanalgesicsandnonsteroidal anti-
inflammatorydrugs.No serious adverse eventwas considered
related to OMT.

In the present study, LBP-specific activity limitations de-
creased in both groups, with a difference favoring standard
OMT. The present population had low levels of LBP-specific
activity limitations at baseline, which may in part explain

the small magnitude of the effects we observed. In a meta-
analysis of #RCTs($,(% ("'%& total participants) comparing the
efficacy of manipulative treatment with other interventions
for chronic LBP, manipulative treatment had a small positive
effect on activity limitations at (months (standardizedmean
difference, +'.## [)!% CI +'.($ to +'.'%])."' As previously
noted, comparisons with shammanipulative treatment were
lacking,"' and comparators tested were “best care”(% or “no
intervention.”($Recently, in a cohort of "$#young adultswith
chronic LBP, Thomas and colleagues(& found no evidence of
differencebetweenmanipulative treatment,mobilization, and
placebo (shamcold laser) in reducingpain anddisability in the
short term.

In a systematic review, Rubinstein and colleagues) com-
pared theefficacyofmanipulative treatment to shammanipu-
lative treatment on LBP-specific activity limitations and did
not find evidence of differences at (($,(),*' and "#months ((
RCTs with !%( total participants and " RCT with $( total par-
ticipants). Evidence was considered low to very low quality.
When merging the present results with these findings, we
foundsimilar standardizedmeandifferencevaluesat(months
(+'."" [)!%CI, +'.#* to '.'#]) and "#months (+'."" [)!%CI,
+'.(( to '.""]) (*RCTswith &)$ total participants and #RCTs
with (#' total participants).

Nonspecific OMT effects related to practitioner-
participant relationship, differences in health care providers’
bedside manners, and treatment credibility could have con-
tributed to the differences we observed. Indeed, Credibility/
Expectancy Questionnaire scores were numerically higher in
the standard OMT group than the shamOMT group, as previ-
ously reported.*"Theycould indicatehigher credibilityof stan-
dard OMT vs sham OMT or higher expectations of partici-
pants.However,whether participants’ expectations reflected
failure of blinding, accurate assumptions about the efficacyof
the interventions, or both is difficult to determine.*# Contex-
tual factors could also have explained the differences we ob-
served. Menke*( found that &"% and $$% of the variance in
acute and chronic LBP, respectively, was because of manipu-
lative treatment. The difference in the attention paid by the
osteopathicpractitionerwhenperforming treatmentcouldalso
play a role.**,*!

We did not observe evidence of positive effects of stan-
dard OMT on pain at ( and "#months. One explanation could
be the low level of initial pain. Evidence from "" RCTs"' ("&)*
total participants) indicated that manipulative treatment had
a small effect on pain at "month. Consistent with the present
findings, evidence from "'RCTs ("!&% total participants) and %
RCTs ("%#& total participants) showed that this effect was not
maintainedat(months (meandifference,+#.!* [)!%CI,+$."(
to ".'$]) or "#months (mean difference, +'.&) [)!%CI, +#.)#
to "."*]), respectively."' Finally, data for HRQOL andwork sta-
tus are sparse. In the present study, we did not observe evi-
dence of positive effects of standard OMT on these outcomes.

Limitations
This studyhas limitations.We focusedon standardOMTonly.
Some discrepancies with previous studies may be explained
by the heterogeneity of manipulative treatments."' The pre-

Figure 2. Cumulative Percentage of Responders’ AnalysisWith Change
in Quebec Back Pain Disability Index (QBPDI) Score at 3Months
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At 3months, data were available for 164 participants in the standard
osteopathic manipulative treatment (OMT) group and 159 in the sham
OMT group.
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How to handle cognitive dissonance 
in a professional environment? 

LC-OSTEO

• Effectiveness of osteopathic care not 
evaluated

• Contextual effects of osteopathic care 
controlled in both groups

• Specific effects of OMT within
osteopathic care evaluated
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• 66% of variation for chronic pain

• 81% of variation for acute pain 

(Menke, 2014)(Testa and Rossettini, 2016)

Specific effects & contextual effects in manual therapy
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Specific effects & contextual effects: pain in osteoarthritis
(Zou et al., 2016)
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(Rossettini et al., 2018 )
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Outline
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Osteopathic care from a patient’s perspective
(Consorti et al., 2020)

• A path of awareness that starts from an experience of pain 

• Patients perceive and move their bodies differently

• OMT as one of many co-factors that initiates those changes

• Different conceptions of osteopathic care: what about practitioners?  
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3 Different conceptions of osteopathic care

(Adapted from Thomson et al., 2014; with permission)



PSYCHOSOCIAL 
FACTORS

BIOLOGICAL FACTORS

PATIENT 
MANAGEMENT

Osteopath as a 
treater (1953 
principles)

OMT

Osteopath as a 
communicator or 
a educator (2002 

principles)

3 Different conceptions of osteopatic care & osteopathic principles
(Adapted from Fryer, 2017, with permission)

NEUROLOGICAL
FACTORS

TISSULAR
FACTORS OMT
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models for osteopathic care
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(Esteves et al., 2020) 54



Evidence-informed osteopathic care (Fryer, 2017)

Osteopathic care
• Reassurance to reduce fear

& anxiety
• Address inappropriate

beliefs & behaviors
• Pain education
• Promote confidence in 

movement
• Encourage increased

activity

Role of OMT according to the 2002 
osteopathic principles

• Patients expect OMT

• Specific effects associated with a 
nonspecific response

• Promoting sense-making with an 
individualized narration for physical
symptom experience 55



Osteopathic professional identity challenged: 
science or pseudoscience?

• Orthopaedic Manual Physical Therapy (OMPT)?
• a specialised area of physiotherapy / physical therapy for the 

management of neuro-musculoskeletal conditions, based on 
clinical reasoning, using highly specific treatment approaches
including manual techniques and therapeutic exercises.

• encompasses, and is driven by, the available scientific and clinical
evidence and the biopsychosocial framework of each individual
patient.

• Contemporary osteopathic care? 
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Thanks for your attention
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