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Abstract

Background
Nonspecific back pain is common, disabling, and costly. Therefore, we aksésstivenes

of osteopathic manipulative treatment (OMT) in the managemenbmdpecific low bac
pain (LBP) regarding pain and functional status.

Methods

A systematic literature search unrestricted by languagepgdormed in October 2013
electronic and ongoing trials databases. Searches of refergstse and persons

communications identified additional studies. Only randomized clitiigdé were included;

specific back pain or single treatment techniques studies welteded. Outcomes were p4g
and functional status. Studies were independently reviewed usingdarstiaed form. Th
mean difference (MD) or standard mean difference (SMD) @&% confidence interva
(Cls) and overall effect size were calculated at 3 monthsreastient. GRADE was used
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Results

We identified 307 studies. Thirty-one were evaluated and 16 excludedheQfSt studies
reviewed, 10 investigated effectiveness of OMT for nonspecifie,LB effect of OMT for
LBP in pregnant women, and 2 effect of OMT for LBP in postpartiomen. Twelve had ja
low risk of bias. Moderate-quality evidence suggested OMT had disagnieffect on paif
relief (MD:-12.91, 95% CI: -20.00 to -5.82) and functional status (SMD:-0.36l; 98G8 to
-0.14) in acute and chronic nonspecific LBP. In chronic nonspecific LEiélemate-quality
evidence suggested a significant difference in favour of OMTrdega pain (MD:-14.93|
95CI:-25.18 to -4.68) and functional status (SMD:-0.32, CI:-0.58 to -0.07). For ndmspeci
LBP in pregnancy, low-quality evidence suggested a significardrdifte in favour of OMT
for pain (MD, -23.01; 95% ClI, -44.13 to -1.88) and functional status (SMD, -0.80,C35%
1.36 to -0.23), whereas moderate-quality evidence suggested a signditfarence in
favour of OMT for pain (MD, -41.85; 95% ClI, -49.43 to -34.27) and functional st&ti®,
-1.78; 95% Cl, -2.21 to -1.35) in nonspecific LBP postpartum.

—

Conclusion

Clinically relevant effects of OMT were found for reducing paimd improving functiong
status in patients with acute and chronic nonspecific LBP and for ihBftegnant an
postpartum women at 3 months posttreatment. However, larger, hightqaadomized
controlled trials with robust comparison groups are recommended.
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Background

Low back pain (LBP) is defined as pain located below the costajimand above the
inferior gluteal folds [1]. Specific causes of LBP are uncommooguwatting for less than
15% of all back pain [2]. About 85% of patients with isolated LBP cahagiven a precise
pathoanatomical diagnosis [3]. Nonspecific LBP has been defined as tensiorsspasnd/or
stiffness in the lower back region for which it is not possiblelémtify a specific cause of
the pain [4]. It commonly leads to a loss of function and limitationsactivities and
participation in social life [5]. Because LBP pain is common iest®rn industrial societies,
the economic consequences of back pain are enormous [6], and therffeality of life is
substantial [7].

Back pain in pregnant and postpartum women is also common. The prevaldrgP in
pregnancy ranges from 24 to 90%, although it is most commonly éstira40%-50% |[8-
10]. Prevalence increases with the duration of pregnancy andhe &ighest point in the
third trimester [11,12]. The cause of pain appears to be nonspecifimaynde related to
changes in body posture with the development of joint, ligament, and ascyalf
dysfunctions [13,14]. The prevalence of LBP in postpartum women sesea the year after
delivery, with estimates from 28% after 3 months to over 50% &fteonths and 67% after
12 months [15-18].



Osteopathy is a health approach that emphases the role of thalosksletal system in
health and promotes optimal function of the tissues of the body by asrariety of manual
techniques to improve the function of the body [19]. In the United Statastitioners are
known as osteopathic physicians and have full medical licendeo@hic manipulative
treatment (OMT) typically involves an eclectic range of nsnechniques, which may
include soft tissue stretching, spinal manipulation, resisted isem@tuscle energy’
stretches, visceral technique, or exercise prescription, forp&aiireatment is characterised
by a holistic approach to the patient, and OMT may be applied to regions and tissues of
the body, sometimes remote from the symptomatic area and dirtical judgement of the
practitioner [19-21].

Patients with LBP visit osteopaths for treatment, although the ruoflpatients consulting
osteopaths is not clear. In the United Kingdom, osteopaths wereatestito perform 4.38
million treatments in 1998 [22]. Lumbar symptoms are the most comnesengation in
osteopathic practice in the United Kingdom, and, in a national pilot\s({@3¢ and a snhap-
shot survey [24], accounted for 36% and 46% of presenting symptoms imtgatie
respectively. In Australia, the osteopathic profession is relatsraall, and of those patients
who chose to see a practitioner with LBP, medical practitiorB<1%) and chiropractors
(19.3%) are the most popular care providers, with only 2.7% of patieeiisgsosteopaths
[25]. Despite this, LBP is the most common patient presentation in osteopathiocasrfic

In the United States, osteopathic physicians are more likelyotoder LBP care than their
allopathic medical counterparts [27].

To our knowledge, only 2 systematic reviews exist for osteopathic treatmieBPofn 2005,
Licciardone et al. [28] published the first systematic revie@®IT for LBP and concluded

that OMT significantly reduces LBP. This review had a numberimitdtions and was
criticized because it did not differentiate between OMT andesinganual techniques [29]

and because single techniques do not reflect osteopathic clinicdlc@ra€urther, it
combined dichotomous and continuous outcomes, combined studies with specific and
nonspecific back pain, lacked a risk of bias evaluation, and containedd andlysis error.

Given these shortcomings, reservations remain concerning the authors’ icorsc29].

In 2012, Orrock and Myers [30] published another systematic reviedvd for LBP. This
review only included studies of chronic nonspecific LBP and wasddrib those published
in English [30]. Only 2 studies met their specific search criteria, so re-ameysis or robust
conclusions were possible.

The objective of the current review was to examine the effgatiss of OMT for improving
pain and functional status in LBP patients as compared to controhémas (no treatment,
sham, and all other treatments) for adults in randomized climiaks. Although 2 systematic
reviews have been published on this topic, we were aware of recerEnglish studies that
were not included in the previous reviews. Further, we intended tchsi@rcon-published
‘grey’ literature for studies which have not been published in josrrmal books, as
recommended by the Cochrane Collaboration [31] for preparing and updaimguality
systematic reviews. We expected that using rigorous methodaludj\an extensive search
without language restriction would provide a more comprehensive insight the
effectiveness of this intervention.



Methods

Criteria for considering studies for the current review

Types of studies

Only randomized clinical studies (RCTs) were included in theeotirreview. Potential
studies could be published or unpublished (grey literature) in any language.

Types of participants

We included studies with adults (older than 18 years) with nonspdd#it (i.e., pain
between the lumbo-pelvic region and the 12th rib) and without anyationtof the duration
of the pain period (acute, subacute, or chronic back pain). We excluddidsstvhich
included participants with specific LBP (back pain with a spedcéuse, e.g., compression
fracture, a tumour or metastasis, ankylosing spondylitis, infection).

There is a high prevalence of LBP associated with pregnamtythee postpartum period.
Pregnancy and postpartum can be considered risk factors for norcsph&¢ti but they are
not considered specific pathologies (e.g., infection, tumour, osteoporosiglosami
spondylitis, fracture, inflammatory conditions). Therefore, thggseips can have specific or
nonspecific LBP. For this reason we included studies that examinmepewfic LBP in
pregnant and postpartum women, but presented these results as sEpapatesons, even
though other systematic reviews have excluded this subgroup with@ut jotgification
[32,33].

Types of interventions

Treatment was required to be an ‘authentic’ OMT intervention witnergoractitioners were
identified as osteopaths or osteopathic physicians and had a choiemadl techniques and
judgment was required for the treatment selection, without achnigue restrictions or
standardized treatment protocols. The techniques chosen were based teating
examiner’s opinion of what techniques would be most appropriate for a gateent. This
eclectic, pragmatic approach best represents ‘real-wodtBopathic practice [34-36], as
opposed to treatment following an established study protocol thaegsgpliisolated manual
technique or set of techniques.

Therefore, our inclusion criteria were RCTs of OMT for nondpetBP where the treating
practitioner was an osteopath or osteopathic physician who usedalcljudgment to
determine the treatment performed. Only studies where an siffeatould be assigned to the
OMT intervention were considered. If co-interventions were used, dtsy had to be
performed in the control group. Studies were excluded that used aremien of a single
manual technique, such as high-velocity manipulation.

Types of comparisons

Studies with any type of comparison intervention (e.g., manualpyetsual care, sham
treatment, untreated) were included.



Types of outcome measures

Only patient-reported outcome measures were evaluated.

Primary outcomes

The primary outcomes were pain and functional status. Pain wasuraedaby visual

analogue scale (VAS), number rating scale (NRS), or the Me&in Questionnaire. Studies
measured functional status using the Roland-Morris Disabilitystumaire, Oswestry-
Disability Index, or another valid instrument. For the meta-aiglyse outcome measure
(pain or functional status) closest to the 3 month interval wad, esen if studies used
various time point measurements, because this interval was coromoost of the included

studies.

Secondary outcome

These outcomes included any kind of adverse event.

Data sources and searches

A systematic literature search was performed in October #0i8e following electronic
databases: Cochrane Central Register of Controlled Trials (CENTRAEDLINE, Embase,
CINAHL, PEDro, OSTMED.DR, and Osteopathic Web Research. The fiolipwearch
terms were used: low back pain, back pain, lumbopelvic pain, dorsalgegpastic
manipulative treatment, OMT, and osteopathic medicine. In addition tisteeé databases,
an ongoing trial database was also screened (metaReg$teControlled Trials
http://controlled-trials.com/mrct/). Our search was supplemenyecitation tracking of the
identified trials and a manual search in the referenceftistll relevant papers that were not
listed in the electronic databases. Table 1 shows an exampleaygled search strategy in
MEDLINE.

Table 1 Example Search strategy
Search terms and strategy used for MEDLINE

1. randomized controlled trial.pt. 16. coccydynia.ti,ab.

2. controlled clinical trial.pt. 17. sciatica.ti,ab.

3. randomized.ab. 18. sciatic neuropathy/

4. placebo.abti. 19. spondylosis.ti,ab.

5. randomly.ab,ti. 20. lumbago.ti,ab.

6. trial.abti. 21. low back pain.ti,ab.

7. groups.abti. 22. lumbopelvic pain.ti,ab.

8. or/1-7 23. 0r/11-22

9. (animals not (humans and animals)).sh. 24.10 and 23

10.8 not 9 25. osteopathic medicine.mh.
11. dorsalgia.ti,ab. 26. manipulation, osteopathic.mh
12. back Pain. ti,ab 27. OMT.ti,ab.

13. backache.ti,ab. 28. or/25-27

14. (lumbar adj pain).ti,ab. 29. 24 and 28

15. coccyx.ti,ab.
Abbreviations: mh, Major headingpt, Publication typeti,ab, Title and Abstract.




Data collection and analysis

Study selection

All authors independently screened titles and abstracts of thésraitified by our search
strategy. Potentially eligible studies were read in full &xd independently evaluated for
inclusion in the current review.

Data extraction and quality assessment

The authors independently extracted data from identified studies asstandardized data
extraction form.

Dealing with missing data

If the article did not contain sufficient information, the authoeseancontacted for additional
information. When standard deviations (SDs) were not reported,tiveat=d these from the
confidence intervals (Cls) or other measures of variance, vgossble. When the results
were reported in median and interquartile range (IQR), we expé¢htd the relation of
median to mean was 1:1 [37] and IQR to SD was 1.35:1 [31]. If the ndistabution was
skewed, we calculated the missing SD from the SDs of inclutigties that had similar
results for outcome, comparison, and duration of pain [31].

Assessment of heterogeneity

Heterogeneity refers to the variation in study outcomes batateglies and is useful for the
interpretation of meta-analysis results. Assessment of hetezttly was based on the
calculation of . The Cochrane Collaboration [31] provides the following interpretatidfi of
0% to 30%, might not be important; 30% to 60%, may represent moderategesieity;
50% to 90%, may represent substantial heterogeneity; and 75% to 100%tdecable
heterogeneity.

Unit of analysis issues

In cases where 3 or more interventions were evaluated in & singly, we included each
pair-wise comparison separately. In these instances, thentotdder of participants in the
OMT intervention group was divided approximately evenly among the comparison groups.

Assessment of risk of bias in included studies

The methodological quality of the studies was assessed usingsthefRBias tool of the
Cochrane Back Review Group [38]. Discussion and consensus betweeredrehes were
used to resolve disagreements about the methodological quality oCife iRcluded in the
current review. Every Risk of Bias criterion was scored@s fisk’, ‘high risk’, or ‘unclear’
and included assessment of randomization, blinding, baseline compwatadiiiteen groups,
patient compliance, and dropping out. In line with recommendations fromotttede Back
Review Group, studies were rated as having ‘low risk’ when at &ariteria were met and
the study had no serious flaws (e.g., large drop-out rate). A drogeudf greater than 50%
was defined as a serious flaw and the comparison was excluded)diamtitative analysis.



When information was missing from the published studies and the authdds ot be
contacted or when the information was no longer available, theizritere scored as
‘unclear’.

Measures of treatment effect

Data for the meta-analysis was analysed using Review MarfRggMan, Version 5.2.,
Nordic Cochrane Centre, http://ims.cochrane.org/revman). For measurement tipalRS

or VAS scores from the included studies were converted to a 100-palatand the mean
difference (MD) with 95% Cls was calculated in a random &ffecodel. For functional
status, the standard mean difference (SMD) was also used indanraeffects model.
Because only 1 study was included that examined acute LBP [39] aibeB studies
examined patients with both acute and chronic LBP [40-42], we groupeduties into 4

groups for meta-analyses: acute and chronic LBP, chronic LBPf(paarduration of greater
than 3 months), LBP in pregnant women, and LBP in postpartum women.

Assessment of clinical relevance

Assessment of clinical relevance was made using the recodati@ens of the Cochrane Back
Review Group. Therefore, we defined a small effect as MPtlesn 10% of the scale (e.g.,
10 mm on a 100 mm VAS) and SMD at ‘scores less than 0.5. A medium effect was
defined as MD 10% to 20% of the scale and SMDdoscores from 0.5 to 0.8. A large effect
was defined as MD greater than 20% of the scale and SMD¥ scores greater than 0.8
[38].

Data synthesis

The overall quality of the evidence for each outcome in the includeliestwas assessed
using the GRADE approach [43,44], as recommended by the updated CocacariReBiew
Group method guidelines [38]. The GRADE approach specifies 4 levetpiadity, the
highest rating being for RCT evidence. Authors of systematiews can downgrade this
evidence to moderate, low, or even very low quality evidence, depending evatbation of
quality of the evidence for each outcome against 5 key domains, whig¢h)dmitations in
design (downgraded when more than 25% of the participants were fudrasstvith a high
Risk of Bias), (2) inconsistency of results (downgraded in the mpcesef significant
statistical heterogeneity and inconsistent findings), (3) indirestiiee., generalizability of
the findings, downgraded when more than 50% of the participants omésigle the target
group), (4) imprecision (downgraded when the total number of pariisipeas less than 400
for each continuous outcome), and (5) other (such as publication bias) [33].

For the current review, the following definitions for quality of thedenice definitions were
followed. For high quality, further research was very unlikelgttange our confidence in the
estimate of effect. There were also consistent findings araplagast 75% of RCTs with no
limitations of the study design and no known or suspected reportings ble@e moderate
quality, further research was likely to have an important impaconfidence in the estimate
of effect and may have changed the estimate; one of the domams&at met. For low
quality, further research was very likely to have an importapact on confidence in the
estimate of effect and was likely to change the estintate;of the domains were not met.
For very low quality, there was great uncertainty about thenat®; three of the domains



were not met. For no evidence, no RCTs were identified that addrésseutcome. The
research methods and reporting of this study adhered to the PRISMA guidéhines [

Results

Included studies

The search strategy of the current review identified 307 stfigure 1). Fifteen trials [39-
42,46-56] with 18 comparison groups and 1502 participants were included in thatiyealit
and quantitative analysis. Tables 2 and 3 summarize the importaactehnastics of the
included studies. Of the 15 included studies, 6 were retrieved from réye literature
[42,46,48,53-55]. Six studies came from Germany [42,46,48,53-55], 5 from the Utaited S
[39,40,49-51], 2 from the United Kingdom [41,47], and 2 from ltaly [52,56]. Ten studies
investigated the effectiveness of OMT for back pain [39-42,46,47,50-52,56], 3igatedt

the effect of OMT for LBP in pregnant women [48,49,53], and 2 investighie effect of
OMT for LBP in postpartum women [54,55]. All included studies reported ongral back
pain-specific functional status, except for 1 study [41] that only reported pain.

Figure 1 Flowchart of study selection.” Sensitive and unspecific search, no adequate filter
options possible. Abbreviations: mMRCT, metaRegister of Controlled Trials; OMT,
osteopathic manipulative treatment; RCT, randomized controlled trial.




Table 2Overview of treatment and comparison interventions in included studis

Included study Intervention Comparison Type of pain Outcome measure interve *
Adorjan-Schaumann 1999 OMT Sham MT Chronic 75 days
Andersson 1999 OoMT ucC Acute + Chronic 12 weeks
Chown 2008 OoMT Physiotherapy Chronic 6 weeks
Cruser 2012 OMT ucC Acute 4 weeks
Gibson 1985 OMT Sham SWD Acute + Chrdnic 2, 4,12 weeks
Gibson 19853 OMT SWD Acute + Chronit 2, 4,12 weeks
Gundermann 2013 OMT Untreated NS, Pregnancy 6 weeks
Heinze 2006 OMT + PT + Heat PT + Heat Acute + Chronic 12 weeks
Licciardone 2003 OMT Untreated Chronic 30, 180 days
Licciardone 2003a OMT Sham MT Chronic 3(®C, 180 days
Licciardone 2009 OMT + UOBC uoOBC NS, Pregnancy 9 weeks
Licciardone 2009 OMT + UOBC UOBC + SUT NS, Pregnancy 9 weeks
Licciardone 2013 OMT Sham OMT Chronic 12 weeks
Mandara 2008 OoMT Sham MT Chronic 6 weeks
Peters 2006 OoMT Untreated NS, Pregnancy 5 weeks
Recknagel 2007 OoMT Untreated Chronic, PP 8 weeks
Schwerla 2012 OMT Untreated Chronic, PP 8 weeks
Vismara 2012 OMT + SE SE Chronic 2 weeks

" Bolded time interval included in the analysis of the current review.
% Second comparison in this published study.
% The second comparison in this study (group exercise) was not considered becalrspaitarate of 60%.
* Low back pain period from 2 weeks to 30 weeks.

Abbreviations. MT, Manipulative treatmentNS, Not specified;OMT, Osteopathic manipulative treatmeP, Postpartum;PT, Physical
therapy;SE, Specific exercise§UJT, Sham ultrasound treatme®AD, Short-wave diathermyJC, Usual caretJOBC, Usual obstetric care.



Table 30verview of included randomised clinical trials ofosteopathic manipulative treatment for low back pan

Author/Year Adorjan-Schaumann 1999 Andersson 1999 Chown 2008

Country Germany

United States United Kingdom

Cruser 2012
United States

Gibson 1985
United Kingdom

Aim of the study Can OMT provide a specifiedComparison of OMT with

effect on the functional
impairment and pain of
patients with chronic lumbar
back pain?

Duration of pain At least 6 months

to one osteopathy for

patients with chronic low

back pain
At least 3 weeks, but less thidiore than 3 month
6 months

Is one to one physiotherapy¥xamination of efficacy of
standard care for patients witlr physiotherapy-led groupOMT in relieving acute low
low back pain. exercise as effective as ondack pain and improving

functioning in military
personnel.

Comparison of OMT with
SWD and placebo SWD in
nonspecific low back pain

Acute = minimum of 30 daysAt least 2 months, but less

hiatus of pain from previous

LBP episodes

than 12 months

Reported Yes/Yes Yes/Yes Yes/Yes Yes/Yes Yes/Yes
inclusion/

exclusion criteria

Outcome 1. Roland Morris life quality 1. VAS, 2. RMDQ, 3. OPQ, 41. ODI, 2. EuroQol EQ-5D,1. QVAS, 2. RMDQ, 3. SF-36,1. VAS (daytime and

Measurement score, 2. VAS, 3. SF-36
(modified), 4. Side effects

No. of patients/ 57/10
Dropouts

No. of
patients/mean age

a. Intervention a = 29/40.4 years
b. Control b =28/41.8 years
c. Control

Treatment (No.)

a. Intervention a=OMT (5)
b. Control b = Sham treatment (5) /
c. Control

Period 60 days

ROM, 5. Straight-leg raising 3. VAS, 4. Shuttle walk test4. Patient expectation

178/23 239/85
a = 83/28.5 years a=79/43Byea
b =72/37.0 years b = 80/44.8syea

c = 80/42.5 years

a=OMT (8) a=OMT (5)
b = Standard medical fhesab = Physiotherapy (5)
8/
¢ = Group exercise (5)/
12 weeks 3 month

guestionnaire

60/3

a = 30/26.3 years
b = 30/27.1 years

a = OMT (4) sual care
b = Usual care /

4 weeks

nocturnal scores), 2. Spinal
flexion, 3. Return to work, 4.
Recovery, 5. Analgesic
consumption

109/4 5°/12°

a =41/34 years
b = 34/35 years
¢ = 34/40 years

a = OMT (4)
b = SWD (12)

¢ = Placebo SWD (12)
4 weeks




Authors’ ‘OMT — in comparison to the ‘Osteopathic manual care andAll three treatments ‘The study supports the ‘These observations indicate

conclusion sham treatment - shows standard medical care have indicated comparable effectiveness of OMT in that neither osteopathic
statistically significant and  similar clinical results in reductions in mean (95% Creducing acute LBP painin  manipulation nor SWD was
clinically important patients vith subacute low bacODI at 6-week follow- active duty military personnel.’superior to placebo
improvements regarding pain. However, the use of  up....One-to-one therapies treatment.’
primary and secondary medication is greater with  provided evidence of greater
outcome measures.’ standard care.’ patient satisfaction.’

Author/Year Gundermann 2013 Heinze 2006 Licciardone 2003 Licciardone 2009 Licciardone 2013

Country Germany Germany United States United States United States

Aim of the study To evaluate the effectivenessDetermination of the efficacy Determination of the
of osteopathic treatment in  of OMT applied to subacute efficacy of OMT as a
pregnant women suffering  lumbar back pain.

complementary treatment fduring the third trimester of

Examination of OMT for back To study the efficacy of
pain and related symptoms OMT and UST for chronic
low back pain.

from LBP chronic nonspecific LBP. pregnancy.
Duration of pain At least 1 week Between 4 weeks and 6 moAthgsast 3 months Not specified At least 3 months
Reported Yes/Yes Yes/Yes Yes/Yes Yes/Yes Yes/Yes
inclusion/
exclusion criteria
Outcome 1. VAS, 2.Frequency of pain,1. NRS for current and averade SF36, 2. VAS, 3. RMDQL1. Back pain on an 11-point 1. VAS, 2. RMDQ, 3. SF-36
Measurement 3. RMDQ, 4. Questionnaire level of pain, 2. RMDQ 4. Work disability, scale, analysed like a 10-cm general health score, 4. Lost
(postpartum). 5.Satisfaction with back caré¢AS for pain, 2. RMDC work days, 5.Satisfaction
with back care, 5. Co-
treatments.
No. of patients/  41/2 60/2 91/25 146/2 (Prior first visit) 455/93
Dropouts
No. of

patients/mean age
a. Intervention

b. Control

c. Control
Treatment (No.)

a. Intervention

a = 21/29 years
b = 20/31 years

a = 28/42.1 years
b = 32/44.3 years

a = 48/49 years

b = 23/52 years
¢ = 20/49 years
a= OMT (4) a=OMT (23) + heat & PT ((a=OMT (7) + UC
)

= 4923.8 years a = 230/41 (median) years
= 48/23.7 years b = 225/40

¢ =49/23.8 years (median) years
a=UOBC + OMT (7) a = OMT(6)

b. Control b = Untreated b = Heat & PT (6) b = Sham manipatafi7) +b = UOBC + SUT (7) b = Sham OMT(6)
ucC

c. Control / c=UC c=UOBC

Period 7 weeks 6 weeks 5 months 10 weeks 8 weeks




Authors’ ‘Four osteopathic treatments ‘In the area of pain, as well aOMT and sham ‘Osteopathic manipulative ‘The OMT regimen met or

conclusion over a period of 8 weeks led tn the area of the disabilities ananipulation ‘both appear toeatment slows or halts the exceeded the Cochrane Back
statistically significant and  clinically relevant improveme provide some benefits whedeterioration of back-specific Review Group criterion for a
clinically relevant positive  could be achieved.’ used in addition to usual cefunctioning during the third  medium effect size in
changes of pain intensity and for the treatment of chronictrimester of pregnancy’. relieving chronic low back
frequency in pregnant women nonspecific low back pain’. pain. It was safe,
suffering from low back pain.’ parsimonious, and well

accepted by patients.’
Author / Year Mandara 2008 Peters 2006 Recknagel 2007 Schwerla 2012 Vismara 2012
Country Italy Germany Germany Germany Italy

Aim of the study

Duration of pain

Reported inclusionNo / No
/exclusion criteria

Outcome
Measurement

No. of patients /
Dropouts

No. of patients /
mean age

a. Intervention
b. Control

c. Control
Treatment (No.)
a. Intervention
b. Control

c. Control /
Period

To compare the effects of

Assessment whether OMT

OMT with sham manipulativeinfluences the pain-

treatment (SMT) on patient’s symptomatology of women
with pregnancy related low
back pain.

self-reported pain and
disability.

More than 3 month

1. VAS, 2. ODI

94/6

a=44/NS
b=50/NS

a = OMT + Usual care (6)
b = SMT + Usual care (6)

6 weeks

At least one week

Yes/ Yes

Investigation whether OMTTo evaluate the effectiveness &f OMT combined with

had an effect on women wiosteopathic treatment in womespecific exercises more

post-partum persistent suffering from persistent low effective than specific

unspecific backache. back pain after childbirth exercises alone in obese
female patients with chronic
low back pain?

At least 3 menmot more After childbirth for at least threBore than 6 months
than 24 months months and at most 20 months

Yes/ Yes Yes/ Yes Yes/ Yes

1. VAS, 2. Quebec Back Paid. VAS, 2. OPQ, 3. Regiond. VAS, 2. OPQ. 3. Different 1. Kinematic of thoracic/
Disability Scale

60/3

a=30/30.6 years
b =30/30.2 years

a = OMT (4)
b = no treatment

4 weeks

lumbar spine/ pelvis during
forward flexion, 2. VAS, 3.
RMDQ, 4. LBP-DQ

21/2

of dysfunction specific health problems

40/1 80/3

a=20/34.5 years a=39/33.9 years a=8/42.0 years

b =/ .4 years b =40/33.3 years b=11/44.7 years
a=OMT (4) = ®MT (4) a=OMT (1) + SE (10)
b = eatiment b = untreated b = SE (10) /
8 weeks 8 weeks NS




Authors’
conclusion

‘...OMT appears to provide ‘Four osteopathic treatments.OMT ‘for women with ‘Four osteopathic treatments ‘OMT + SE showed to be
benefits over and above usualould cause a clinically persistent, unspecific over a period of eight weeks legffective in improving
care for the treatment of CLBrelevant influence on the painbackache post-partum brings statistically significant and biomechanical parameters of
The improvement in the OMTsymptomatology and on the about a clinically relevant clinically relevant positive the thoracic spine in obese
compared to the SMT interference of daily life of  improvement of the pain  changes of pain intensity and patients with chronic LBP
demonstrated that placebo pregnant women with pain in symptoms and a reduction effects of low back pain on '
effects... do not justify per sethe pelvic and/or lumbar areathe impediment on daily  everyday activities in women
the results of this study.’ life’. suffering from low back pain

after childbirth’

= After 2 weeks.

% = After 4 weeks.

% = After 12 weeks.

* Dropouts intervention group = 16, Control physestipy = 21, Control group exercise = 48.

® Main effect groups.

Abbreviations: Cl, Confidence intervalBP, Low back pain,LBP-DQ, Low back pain disability questionnairBlRS, Numeric rating scalelNS, Not specified;OMT,
Osteopathic manipulative treatme@®I, Oswestry Disability IndexDPQ, Oswestry Pain QuestionnaifeT, Physical therapyQVAS, Quadruple Visual Analogue Scale;
UT, Sham ultrasound treatme®MDQ, Roland Morris Disability Questionnair&OM, Range of motionSAWD, Short-wave diathermyJC, Usual carelJOBC, Usual
obstetric carelJST, Ultrasound treatmen¥/AS, Visual analogue scale pain.



Excluded studies

Sixteen of the 31 identified studies were excluded from our re{fégure 1). In 3 studies,
the treatment involved only a single technique [57-59], and in 1 studirehment was
based on local fascial manipulations [60]. Seven studies did not userietiddology [61-
63] (Conrady A , Doring R: Does osteopathic treatment influemeeune parameters in
patients with chronic low back pain? A pre-post pilot trial, unpublishe@. Dhesis,
Akademie fur Osteopathie, 2010; Kofler G: Osteopathy for back andcpphin in
pregnancy, unpublished D.O. thesis, Wiener Schule fiir Osteopathie, 2a@étbkerger N:
Does osteopathic treatment influence thoracolumbar junction back paitivglp3i
unpublished D.O. thesis, Akademie fur Osteopathie, 2009; Maduller P: Nonspecifi
pseudoradicular low back pain after lumbar nucleotomy, unpublished D.G;, tAkademie
fur Osteopathie, 2006), and 1 study focused on specific LBP [5]. In arsttiist, we could
not differentiate the back pain results from the neck pain rgédllsOne study used a non-
validated disability index and did not report pain scores [65]. Anottugly Socused on
outcomes other than pain and functional status [66]. One pilot studgxeagied because it
focused only on feasibility [67].

Risk of bias

Thirteen of the included studies in the meta-analysis had higmaitvalidity (low risk of
bias) (Table 4). The study by Licciardone et al. [51] from 2003 abddai[41] were found
to have a high risk of bias, with both studies having only 5 critech assessed as low risk.
Additionally, the second comparison group (OMT/group exercise) inttity ¥y Chown et
al. [47] was rated as having a high risk of bias because only 4Qbe qfarticipants in the
exercise group completed all therapy sessions. This comparisoexalaged. In the 2009
study by Licciardone et al. [49], 83 of 144 participants withdrew bkefloe last treatment.
Although we determined this study had a high risk of bias, we inclidedour analysis
because the reasons for the dropouts were described and an intentat-émaitysis (last
observation carried forward) was performed.



Table 4 Risk of bias in the included studies

Randomization? Allocation Patient Care Outcome  Drop-outs Free of Groups Co- Compliance Intention-to-  Similar
concealed? blinding? provider assessor described + selective similar at intervention acceptable? treat analysis? timing
blinding?* blinding?? acceptable? outcome baseline? avoided or outcome
report? similar? assessment?

Study 1 2 3 4 5 6 7 8 9 10 11 12
Adorjan-Schaumann LR LR uc HR uc LR LR LR LR HR LR LR
1999
Andersson 1999 LR LR HR HR HR LR LR LR LR LR HR LR
Chown 2008 LR LR uc HR uc LR LR LR LR LR uc LR
Cruser 2012 LR LR HR HR HR LR LR LR LR LR LR LR
Gibson 1985 uc ucC HR HR HR LR LR HR LR LR uc LR
Gundermann 2013 LR LR HR HR HR LR LR LR LR LR LR HR
Heinze 2006 LR LR HR HR HR LR LR HR LR LR LR LR
Licciardone 2003 LR LR uc HR uc uc HR LR LR uc uc RL
Licciardone 2009 LR uc HR HR HR HR LR LR LR LR LR RL
Licciardone 2013 LR LR uc HR uc LR HR LR LR LR LR RL
Mandara 2008 LR LR uc HR uc LR LR uc LR LR HR LR
Recknagel 2007 LR LR HR HR HR LR LR HR LR LR LR LR
Peters 2006 LR LR HR HR HR LR LR LR LR LR HR LR
Schwerla 2012 LR LR HR HR HR LR LR HR LR LR LR LR
Vismara 2012 LR LR HR HR HR LR LR LR LR LR HR LR

*In manual therapy studies, blinding is not possibl

2 For patient-reported outcomes, a low risk of ligasnly possible if there is a low risk of bias fmarticipant blinding.
® Comparison between osteopathic manipulative treatrand physiotherapy group is low risk, but coriguar between osteopathic manipulative treatmentexedcise

group is high risk (due to high dropout rate). Téosnparison was therefore excluded from the review.
Abbreviations: HR, High risk of bias|.R, Low risk of biasUC, Unclear.



Effect of interventions

Results are presented in the forest plots (Figures 2, 3, 4, 5, 6, 798 amdl in the summary
of finding tables (Tables 5, 6, 7 and 8). All results are based osunesawhich are closest to
3 months posttreatment.

Figure 2 Forest plot of comparison: OMT for low back pain — acute and chronic.
Outcome: pain. Abbreviations: Cl, confidence interval; OMT, osteopathic mameulat
treatment; SD, standard deviation.

Figure 3 Forest plot of comparison: OMT for low back pain — acute and chronic.
Outcome: functional status. Abbreviations: ClI, confidence interval; OMT, osteopa
manipulative treatment; SD, standard deviation.

Figure 4 Forest plot of comparison: OMT for low back pain — chronic.Outcome: pain.
Abbreviations: ClI, confidence interval;, OMT, osteopathic manipulative treatige,
standard deviation.

Figure 5 Forest plot of comparison: OMT for low back pain — chronic.Outcome:
functional status. Abbreviations: Cl, confidence interval; OMT, osteopatmguiative
treatment; SD, standard deviation.

Figure 6 Forest plot of comparison: OMT for low back pain — pregnancyOutcome:
pain. Abbreviations: ClI, confidence interval; OMT, osteopathic manipulative eet®D,
standard deviation.

Figure 7 Forest plot of comparison: OMT for low back pain — pregnancy Outcome:
functional status. Abbreviations: Cl, confidence interval; OMT, osteopatm@umoiative
treatment; SD, standard deviation.

Figure 8 Forest plot of comparison: OMT for low back pain — post-partum.Outcome:
pain. Abbreviations: ClI, confidence interval; OMT, osteopathic manipulative eet®D,
standard deviation.

Figure 9 Forest plot of comparison: OMT for low back pain — post-partum.Outcome:
functional status. Abbreviations: Cl, confidence interval; OMT, osteopatmguiative
treatment; SD, standard deviation.




Table 5Osteopathic manipulative treatment in comparison tather interventions for acute and chronic nonspeéic low back pain

Quality assessment No. of patients Treatment effect  Quality of the
No. of Design Limitations  Inconsistency Indirectness Imprecision Other OMT  All other interventions (95% CI) evidence
studies considerations and sham treatment
Pain (follow-up 3 months; measured with: Pain VAS 8ale from 0 to 100 [worse pain]; Better indicated ¥ lower values)
10 randomised no serious serious no serious no serious none 566 575 MD 12.91 lower & & ©O
trials limitations indirectness imprecision (20 t0 5.82 lower) MODERATE
Functional status (follow-up 3 months; measured wit: Roland-Morris Disability Questionnaire, Oswestry Disability Index; Better indicated by lower valueg
9 randomised no serious serious no serious no serious none 529 517 SMD 0.36 lower & & O
trials limitations indirectness imprecision (0.58 to 0.14 lower) MODERATE

1
12 = 86%.
Abbreviations: Cl, Confidence intervaMD, Mean difference@QMT, Osteopathic manipulative treatme®¥iD, Standard mean differencéAS, Visual analogue scale.

Table 6 Osteopathic manipulative treatment in comparison taother interventions for chronic nonspecific low bak pain

Quality assessment No. of patients Treatment effect Quality of the
No. of Design Limitations Inconsistency  Indirectness Imprecision Other OMT  All other interventions (95% Cl) evidence
studies considerations and sham treatment
Pain (measured with: Pain VAS Scale from 0 to 10®orse pain]; Better indicated by lower values)
6 randomised  no serious serious no serious no serious none 387 382 MD 14.93 lower @ & @O0
trials limitations indirectness imprecision (25.18 to 4.68 lower) MODERATE
Functional status (follow-up 3 months; measured wit: Roland-Morris Disability Questionnaire, Oswestry Disability Index; Better indicated by lower value9
6 randomised  no serious no serious  no serious no serious none 388 383 SMD 0.32 lower & D D
trials limitations inconsistency indirectness imprecision (0.58 to 0.07 lower) HIGH

1 —
12 = 89%.
Abbreviations: Cl, Confidence intervaMD, Mean difference@QMT, Osteopathic manipulative treatme&¥iD, Standard mean differencéAS, Visual analogue scale.



Table 7 Osteopathic manipulative treatment in comparison tausual obstetric care, sham ultrasound and untreatéfor nonspecific low back pain in pregnant women

Quality assessment No. of patients Treatment effect Quality of the
No. of Design Limitations  Inconsistency Indirectness Imprecision Other OMT Usual obstetric care, sham (95% CI) evidence
studies considerations ultrasound and untreated
Pain (measured with: Pain VAS Scale from 0 to 10@jorse pain)]; Better indicated by lower values)
3 randomised no serious serious no serious serioug none 99 143 MD 23.01 lower & @ OO LOW
trials limitations indirectness (44.13 to 1.88 lower)
Functional status (measured with: Roland-Morris Disbility Questionnaire, Quebec Back Pain DisabilityScale; Better indicated by lower values)
3 randomised no serious serious no serious seriou$ none 99 143 SMD 0.80 lower & & OO0 LOW
trials limitations indirectness (1.36 to 0.23 lower)
112 = 91%.
2 sample size < 400.
312 = 76%.

Abbreviations: Cl, Confidence intervaMD, Mean difference@QMT, Osteopathic manipulative treatme8t¥D, Standard mean differencéAS, Visual analogue scale.

Table 8 Osteopathic manipulative treatment in comparison tauntreated for nonspecific low back pain in postpatum women

Quality assessment No. of patients  Treatment effect (95% CI) Quality of the
No. of Design Limitations Inconsistency Indirectness  Imprecision Other OMT Untreated evidence
studies considerations
Pain (measured with: Pain VAS Scale from 0 to 10@®orse pain]; Better indicated by lower values)
2 randomised no serious no serious no serious serious none 60 59 MD 41.85 lower b b hO
trials limitations inconsistency indirectness (49.43 to 34.27 lower) MODERATE
Functional status (measured with: Oswestry Pain Qu&ionnaire; Better indicated by lower values)
2 randomised no serious no serious no serious serious none 60 59 SMD 1.78 lower b b PO
trials limitations inconsistency indirectness (2.21 to 1.35 lower) MODERATE

l .
Sample size < 400.
Abbreviations: Cl, Confidence intervaMD, Mean difference@QMT, Osteopathic manipulative treatme&¥iD, Standard mean differencéAS, Visual analogue scale.



OMT versus other interventions for acute and chront nonspecific low back
pain

Ten studies with 12 comparison groups and 1141 participants were arfalytesl effect of
OMT for pain in acute and chronic LBP. Six studies reported afisigni effect on pain in
favour of OMT [39,42,46,50,52,56], 3 studies reported a non-significant effectonrfaf

OMT [40,41,51], and 3 studies reported a non-significant effect in fasbdine control

treatment [41,47,51]. For pain, there was moderate-quality evidencendcimded due to
inconsistency) that OMT had a significant effect on pain réi):-12.91, 95% CI. —20.00
to —5.82) (Figure 2 and Table 5).

For functional status, which was based on 9 studies with 10 comparswhsl046
participants, there was moderate-quality evidence (downgradedodueonsistency) of a
significant difference in favour of OMT (SMD:-0.36, 95CI: —-0.58 to —-0.Fhur studies
reported a significant effect in favour of OMT [42,46,52,56], 3 studipsrted a non-
significant effect in favour of OMT [39,40,47], and 1 study reportedrasignificant effect
in favour of the control group [51]. For 1 study [50], we estimated tfeetesize with a
confidence interval which was very near to 0 (SMD:-0.19, 95CI:-0.38 @1} and
significant (p = .04), whereas the authors reported that the regeriésnot significant (p =
.07, based on median and interquartile range) (Figure 3 and Table 5).

OMT versus other interventions for chronic nonspedic low back pain

For the outcome of pain and based upon 6 studies [46,47,50-52,56] with 7 comparisons and
769 patrticipants, there was moderate-quality evidence (downgraded hoensistency) of

a significant difference in favour of OMT (MD:-14.93, 95CI:-25.18 to —4.68jure 4 and

Table 6).

For functional status, 3 studies reported a significant improvefoer®MT [46,52,56], 1
reported a non-significant effect for OMT [47], and 1 reported atefor the control group
[51] (Figure 5). There was moderate-quality evidence (downgradetbdaconsistency) for
a significant difference in favour of OMT (SMD:-0.32, CI:-0.58 to —-0.(Fipure 5 and
Table 6).

OMT versus usual obstetric care, sham ultrasound,rad untreated for
nonspecific low back pain in pregnant women

Three studies with 4 comparisons and 242 participants were included for thésaofaBsI T

for LBP in pregnant women. Two of these studies showed a signifroanbvement [48,53]
following OMT, and 1 study [49] showed a non-significant improvement. Tivae low-

quality evidence (downgraded due to inconsistency and imprecisiona feignificant
difference in favour of OMT for pain (MD, —23.01; 95% CI, —44.13 to —1.88) anditurat

status (SMD, -0.80; 95% CI, —1.36 to —0.23) (Figures 6 and 7, Table 7).

OMT versus untreated for nonspecific low back painn postpartum women

Two studies examining OMT for LBP in postpartum women were found, tepbrting
significant improvement following OMT [54,55]. There was moderateiyu@vidence



(downgraded due to imprecision) for a significant differencawodir of OMT for pain (MD,
—-41.85; 95% CI, —49.43 to —-34.27) and functional status (SMD, -1.78; 95% CI, -2.21 to
—-1.35) (Figures 8 and 9, Table 8).

Adverse events

Of the 15 included studies, only 4 studies reported on adverse eventstudies reported
minor adverse events such as stiffness and tiredness [42,46].201Bestudy, Licciardone
et al. [50] reported that 6% of patients had adverse events, but nome sdérious events
appeared to be related to the treatment intervention, and thexenavergnificant differences
between the treatment groups in the frequency of adverse eveatfas adverse events. In
a personal communication, the authors of another study [48] reportetbthdiverse events
occurred.

Discussion

To our knowledge, the current review is the first systematieewe with meta-analyses
examining the effect of osteopathic management for acute and chromépecific LBP
based only on studies that used an authentic osteopathic approachpprbech required
clinical judgment to individualise the treatment to each patietiiterahan applying a single
technique or predetermined set of techniques. Because our revéewoh#&nguage or
publication restrictions, it is likely the most comprehensive revwate. When included
studies were grouped and analysed using meta-analyses, &amgrafffect for OMT was
found for LBP (acute and chronic), chronic LBP, LBP in pregnant women,LBRdin
postpartum women. The significant effects were also found to Imcally relevant
according to the criteria recommended by the Cochrane Collaboration [38].

The risk of bias in the studies was generally low, with all baf ghe 15 included studies
found to have low risk. None of the studies had a high risk of bias iratig@mization and
allocation procedure, but every study had problems with the 3 blindilegiarin the risk of
bias assessment. For studies of manual therapy, blinding willlusgalan issue because
patients tend to be aware of the manual treatment and practitearerst be easily blinded
from the treatment intervention they deliver. When using methodolaggsment tools such
as the Risk of Bias instrument, the difficulty of blinding createdisadvantage for manual
therapy studies compared to studies using other interventions likegd®arcals which can
easily be blinded.

The 2013 study by Licciardone et al. [50] was the largest RCuidadlin the current review,
assessing 455 patients with chronic LBP. The data in the studgova®rmally distributed
and the authors reported medians and interquartile ranges, whicheteeasily used for
meta-analyses. We contacted the authors of this study [50] s&wezalfor additional data
that could be used in the current analysis, but unfortunately thisveataot made available.
Subsequently, we needed to transform these data to determine meatenalard deviations.
We used simulation calculations recommended by Hozo et al. [37ieweemedian was the
best estimator for the mean for sample sizes greater tharo6€he~estimation of standard
deviations, we calculated average standard deviations based on 3 gtadé&ss2], which
were similar in outcome, comparison and duration of pain. For the @stina standard
deviations for functional status, we based calculations on two s{déigd]. For the margin
of error for every estimation, it was possible that a greditarence between our estimation



and the real data (i.e., the data was more in favour of theot@ntrup) could change our

results regarding functional status in chronic and acute and chracicpain. However, our

results for the comparisons were almost identical regardfesbether the transformed data
from Licciardone et al. [50] were included or not.

Two previous systematic reviews examined the effect of OMTRIR. Ln a 2005 review by
Licciardone et al. [28], studies were included if they weregoerd by an osteopath or
osteopathic physician, but the authors also included interventions bassdgten manual
techniques. In the current review, we wanted to examine the effetudies that used an
authentic osteopathic intervention where the clinician was fraesé clinical judgment for
each patient, as occurs in clinical practice. Consequently, ghedexi 2 studies [58,59] that
were included in the 2005 Liccardone et al. review [28] because itiveyved single
techniques. Further, we did not include studies with specific caudeBRo{68]. Although
our review did include studies of LBP associated with pregnant and gastpaomen, these
studies were pooled and analysed separately. Despite thesendiffer the results and
conclusions of our study and of the Licciardone et al. [28] studgiamiéar: both suggested
that OMT may be an effective treatment for LBP.

The findings of the current review differ from the results oéeent review by Orrock and
Myers [30], largely due to different inclusion criteria. The Okrand Myers review [30] was
restricted to chronic nonspecific LBP and consequently fewer studgtstheir inclusion
criteria. The current review was not restricted to theliEmganguage or the published
literature, and we located 6 unpublished studies in German [42,46,48,53-55] aly inst
Italian [52]. Searching the unpublished grey literature fawvaaht studies is recommended by
the Cochrane Collaboration for a more comprehensive search amdidopablication bias
[31]. In addition, the limited number of studies retrieved by Orrautt Blyers prevented
statistical analysis, whereas we were able to conduct anelgses to determine the effect of
OMT interventions on LBP. In another systematic review, Posadzki arsd [69] examined
the effect of osteopathy for musculoskeletal pain. However,d2ksand Ernst [69] did not
specifically address LBP, had only 5 studies that focused on LBP, d@ndohquantitative
analysis, so this study is not comparable to the current review.

OMT appeared to have a larger effect on pain than functionakstaiven that our analyses
used results from the included studies recorded 3 months after tibé imervention, the
subjective experience of pain may be quicker to respond to treatment than function.

It is difficult to assess the relative effectiveness of ONMompared to other specific
interventions commonly offered to people with LBP using the availahldies. The
comparison interventions of the studies included in this review weredyancluding sham
treatment, usual medical care, physiotherapy, and no treatnmehtt was not possible to
group and analyse these studies according to the comparison intervBuiomstein et al.
[32] found that there was high-quality evidence that spinal manipnladitechnique used by
osteopaths and other manual therapists, had a small short-tertmoeffieain, but the effect
was not clinically significant. The current review suggested thateffect of OMT was
clinically relevant, and it may be that an individualised approgith different techniques
contributed to greater effectiveness. However, Rubinstein et alhfgPaccess to a greater
number of studies with a total of 6070 participants, and the authorsalkeré¢o examine
different time periods for longevity of effectiveness. Walkeml. [70] reviewed studies of
chiropractic management of LBP when combined with other interventamsepresents
typical practice for many chiropractors, rather than spinalipodation alone. Chiropractic



interventions were found to improve pain in the short and medium termpbut the long
term, compared to other interventions. For functional status, there wlgort-term
improvements, but not in the medium and long term. This review includestuti?es
involving 2887 participants, substantially more than the current reviewbh, ©ut only 3
studies had low risk of bias. Given the differing comparison groups isttitkes of both
reviews, it is not possible to directly compare the effectsOMT and chiropractic
management.

Two important limitations of the current review were the sangikes and comparison
groups of the included studies. When studies include few particigamishave wide
confidence intervals in the analysis, or have small confidencevaidewith effects in
different directions, heterogeneity is evident and the rating ofjulaéty of evidence should

be downgraded according to the GRADE approach recommended by the Cochrane Handbook
[31]. Although the majority of the included studies had relativelyalsreample sizes
[39,42,46,48,51-56], each comparison for chronic and acute pain and for chronic pain
contained over 400 participants. However, the comparisons for the conditidi&Poin
pregnant and postpartum women contained fewer than 400 participants, mwhicated

likely imprecision of results and a resultant downgrading of the tfevidence [31]. Future
studies with larger samples sizes may change our estirohteffect size for all these
comparisons, particularly for LBP in pregnant and postpartum womeme Tvere also a
number of different comparison groups in the included studies, includingbplazontrol,

usual medical care, and untreated patients.

Considerable heterogeneity was evident in many of the foress, phdtich indicated
variability and poor overlap in the confidence intervals of the studlgs heterogeneity may
be related to the small sample sizes of the studies, asawelhe different comparison
interventions, which may have had differing effects on pain and fuattsdatus. The small
sample sizes of many of the studies, the different comparisorvantens, and the
heterogeneity are limitations of the current review and cémseaution concerning the
conclusions. Although we performed meta-analyses on patient groups diffierent
chronicity of symptoms, this did not appear to be a major sourceerbheneity. All patient
groups together had a substantial heterogeneiy086%, but the heterogeneity of only the
mixed acute and chronic group$ @ 81%) and only the chronic group$ @ 89%) were
similar.

It should be noted that the broad widths of the 95% ClIs in the fptett indicate

imprecision of the results. This is often the case with systemsviews of RCTs with small
sample sizes. We have interpreted clinical relevance based @tdhes of the MD and
SMD, but it is necessary to consider lower and a higher bounds ofl tiedGhat the true
value may lie in this range. The true value could be higher arltvan our point estimator
from which we have calculated the clinical relevance, and future studies]argjagsamples
and robust methodology, may clarify the true point estimate anditheal effectiveness of
OMT for LBP.

The delivery of OMT, which can include a range of manual technigsiestistandardized
between practitioners and requires individual clinical judgmaneéch patient. Most of the
included studies provided an indication of the range of manual techniceeefou©OMT, but

the exact interventions performed for each patient was genenakinown. For instance,
OMT interventions in the included studies may emphasize differeartuai treatment
approaches. Unfortunately, this lack of specific information fromiribkided studies does



not enable us to identify whether responder and non-responder patient geoap®d
different treatments or to understand what the most effectivepmoemts of OMT
interventions are for LBP.

The pain and functional status outcomes analysed in the curreatvrexgre measured in
each study close to 3 months after the initial treatment.efdrer, the longevity of the effect
of OMT for LBP cannot be determined, and most of the included stddiesot have a
longer follow-up period for assessment of pain and functional stateil® about the
treatment approach used and clearly reported adverse events slsoulae ancluded in
studies. Future studies should examine the long-term effects of, Odrly describe the
treatment approach, and report adverse events. Because of dlhesample sizes in the
majority of the included studies and the heterogeneity in our asalysese future studies
should also have larger sample sizes. Larger RCT studies@arsére to conduct and most
of the reviewed studies were unfunded. In order to produce large R@msnéng the effect
of OMT on LBP, there must be willingness from osteopathic prafeakiorganizations and
national funding bodies to support such research.

Conclusion

To our knowledge, the current systematic review used the most compvehsearch for
studies of OMT for nonspecific LBP. The studies we revieweateigdly had a low risk of
bias, but most had relatively small sample sizes of patientsre3ults suggest that OMT
improves pain and functional status in acute and chronic nonspecifi¢c ibBBhronic
nonspecific LBP, and in pregnant and postpartum women with LBP. Giveamilé sample
sizes, different comparison groups in different studies, heterogeaedylack of long-term
measurement, larger, high-quality RCTs with robust comparison gratgpsneeded to
provide firm conclusions regarding the effectiveness of OMT for LBP.
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