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Spinal Manipulative Therapy for Chronic

L ow-Back Pain

An Update of a Cochrane Review

Sidney M. Rubinstein, DC, PhD,* Marienke van Middelkoop, PhD,t Willem J.J. Assendelft, MD, PhD,*
Michiel R. de Boer, PhD,§ and Maurits W. van Tulder, PhD

Study Design. Systematic review of interventions.

Objective. To assess the effects of spinal manipulative therapy
(SMT) for chronic low-back pain.

Summary of Background Data. SMT is one of the many
therapies for the treatment of low-back pain, which is a worldwide,
extensively practiced intervention.

Methods. Search methods. An experienced librarian searched for
randomized controlled trials (RCTs) in multiple databases up to
June 2009. Selection criteria. RCTs that examined manipulation or
mobilization in adults with chronic low-back pain were included.
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The primary outcomes were pain, functional status, and perceived
recovery. Secondary outcomes were return-to-work and quality
of life. Data collection and analysis. Two authors independently
conducted the study selection, risk of bias assessment, and data
extraction. GRADE was used to assess the quality of the evidence.
Results. We included 26 RCTs (total participants = 6070), 9 of
which had a low risk of bias. Approximately two-thirds of the
included studies (N = 18) were not evaluated in the previous
review. There is a high-quality evidence that SMT has a small,
significant, but not clinically relevant, short-term effect on pain
relief (mean difference —4.16, 95% confidence interval —6.97 to
—1.36) and functional status (standardized mean difference —0.22,
95% confidence interval —0.36 to —0.07) in comparison with other
interventions. There is varying quality of evidence that SMT has a
significant short-term effect on pain relief and functional status when
added to another intervention. There is a very low-quality evidence
that SMT is not more effective than inert interventions or sham SMT
for short-term pain relief or functional status. Data were particularly
sparse for recovery, return-to-work, quality of life, and costs of care.
No serious complications were observed with SMT.

Conclusions. High-quality evidence suggests that there is no
clinically relevant difference between SMT and other interventions for
reducing pain and improving function in patients with chronic low-
back pain. Determining cost-effectiveness of care has high priority.
Key words: low back pain, spinal manipulation, systematic review,
meta-analysis, randomized controlled trial, chiropractic. Spine
2011;36:E825-E846

ow-back pain is a common and disabling disorder in

western society, which represents a great financial bur-

den in the form of direct costs resulting from loss of
work and medical expenses, as well as indirect costs.! There-
fore, adequate treatment of low-back pain is an important
issue for patients, treating clinicians, and healthcare policy
makers. Spinal manipulative therapy (SMT) is widely used
for acute and chronic low-back pain, which has been exam-
ined in many randomized controlled trials (RCTs). These
trials have been summarized in numerous recent systematic
reviews,>” which have formed the basis for recommenda-
tions in clinical guidelines.®!* Most notably, these guidelines
are largely dependent on an earlier version of this Cochrane
review.'? That review concluded that SMT was moderately
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superior to sham manipulation and therapies thought to be
ineffective or harmful for acute or chronic low-back pain;
however, the effect sizes were small and arguably not clini-
cally relevant. Furthermore, SMT was found to be no more
effective than other standard therapies (e.g., general practi-
tioner care, analgesics, exercise, or back schools) for short- or
long-term pain relief or functional improvement for acute or
chronic low-back pain.

Recommendations regarding SMT vary across national
guidelines on the management of back pain.’*'* For example,
SMT is considered to be a therapeutic option in the acute phase
of low-back pain in many countries, while in other countries,
such as the Netherlands, Australia, and Israel, it is not recom-
mended.'® Similarly, SMT is considered to be a useful option in
the subacute or chronic phase in the Danish and Dutch guide-
lines, but is either not recommended or absent in the other
national guidelines.

The purpose of this review is to update the previous Co-
chrane review, using the most recent guidelines developed by
the Cochrane Collaboration in general'® and by the Cochrane
Back Review Group in particular.'® In contrast to the previous
Cochrane review, this review has been split into two parts by
duration of the complaint, namely acute!” and chronic low-
back pain. This review reports on chronic low-back pain only,
on the basis of the published protocol.'®

DESCRIPTION OF THE CONDITION

Low-back pain is defined as pain and discomfort, localized
below the costal margin and above the inferior gluteal folds,
with or without referred leg pain. Chronic low-back pain is
typically defined as pain persisting for more than 12 weeks."’
Nonspecific low-back pain is further defined as low-back pain
not attributed to a recognizable, known specific pathology
(e.g., infection, tumor, fracture, or radicular syndrome).

DESCRIPTION OF THE INTERVENTION

SMT is considered here as any “hands-on” treatment, includ-
ing both manipulation and mobilization of the spine.!> Mobili-
zations use low-grade velocity, small or large amplitude passive
movement techniques within the patient’s range of motion and
control. Manipulation, on the contrary, uses a high-velocity
impulse or thrust applied to a synovial joint over a short am-
plitude at or near the end of the passive or physiologic range of
motion, which is often accompanied by an audible “crack.”?
The cracking sound is caused by cavitation of the joint, which
is a term used to describe the formation and activity of bubbles
within the fluid.?'** Various practitioners, including chiroprac-
tors, manual therapists (physiotherapists trained in manipu-
lative techniques), orthomanual therapists (medical doctors
trained in manipulative techniques), or osteopaths use this
intervention in their practices. However, the diagnostic tech-
niques and philosophy of the various professions differ. The
focus of orthomanual medicine is on abnormal positions of the
skeleton and symmetry in the spine, whereas manual therapy
focuses on functional disorders of the musculoskeletal system,
and chiropractic focuses on the musculoskeletal and nervous
systems in relation to the general health of the patient.®
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HOW THE INTERVENTION MIGHT WORK

Many hypotheses exist regarding the mechanism of action
for spinal manipulation and mobilization,**2¢ and some have
postulated that given their theoretically different mechanisms
of action, mobilization and manipulation should be assessed
as separate entities.”! The modes of action might be roughly
divided into mechanical and neurophysiologic. The mechanis-
tic approach suggests that SMT acts on a manipulable lesion
(often called the functional spinal lesion or subluxation) which
proposes that forces to reduce internal mechanical stresses will
result in reduced symptoms.”” However, given the non-noci-
ceptive behavior of chronic low-back pain, a purely mechanis-
tic theory alone cannot explain clinical improvement.?! Much
of the literature focuses on the influence on the neurological
system, where it is suggested that spinal manipulation therapy
impacts the primary afferent neurons from paraspinal tissues,
the motor control system, and pain processing,* although the
actual mechanism remains debatable.?'*

WHY IT IS IMPORTANT TO DO THIS REVIEW
SMT is a worldwide, extensively practiced intervention pro-
vided by a variety of professions. However, the efficacy of
this therapy for chronic low-back pain is not without dispute.
This review, with its comprehensive and rigorous methodol-
ogy, is thought to provide better insight into this problem. Al-
though numerous systematic reviews have examined the ef-
ficacy of SMT for low-back pain,®” very few have conducted
a meta-analysis, especially for chronic low-back pain. Also,
many of the reviews were narrative rather than systematic
and the results were not consistent.?® The previous version of
the Cochrane review was published in 2004 and since then
many new trials, including some with large numbers of par-
ticipants, have been published. In addition, the methodology
of systematic reviews has recently been updated,’® as well as
the specific guidelines for reviews of back and neck pain.'®

OBJECTIVES

The objective of this review was to examine the effectiveness
of SMT on pain, functional status, and recovery at the short-,
intermediate-, and long-term follow-up measurements in com-
parison to control treatments (e.g., no treatment, sham, and all
other treatments) for adults with chronic low-back pain.

MATERIALS AND METHODS
Criteria for Considering Studies for this Review

Types of studies

Only randomized studies were included. Studies using an in-
adequate randomization procedure (e.g., alternate allocation,
allocation based on birth date) were excluded.

Types of Participants

Inclusion criteria
® Adult participants (18 years of age or older) with low-
back pain with a mean duration for the current episode
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(for the study population) longer than 12 weeks, mean-
ing more than 50% of the study population had pain
that had lasted longer than three months.

e Studies with patients from primary, secondary, or
tertiary care.

e Patients with or without radiating pain.

Exclusion Criteria
Subjects with:
¢ Postpartum low-back pain or pelvic pain due to
pregnancy.
e Pain not related to the low-back, e.g., coccydynia.
e Postoperative studies or subjects with “failed-back
syndrome” or studies that

® Examined “maintenance care” or prevention.

® Were designed to test the immediate postintervention
effect of a single treatment only, with no additional
follow-up (because we were interested in the effect of
SMT beyond one day).

* Exclusively examined specific pathologies, e.g.,
sciatica. Note: Studies of sciatica were excluded
because it has been identified by many as a prog-
nostic factor associated with a poor outcome,?”*°
especially with SMT.3!32 Sciatica was defined here as
radiating pain following the sciatic distribution and
exhibiting signs of a radiculopathy.

Types of Interventions

Experimental intervention

The experimental intervention examined in this review in-
cludes both spinal manipulation and mobilization for chronic
low-back pain. Unless otherwise indicated, SMT refers to
both “hands-on” treatments.

Types of Comparison
Studies were included for consideration if the study design
used suggested that the observed differences were due to the
unique contribution of SMT. This excludes studies with a mul-
timodal treatment as one of the interventions (e.g., standard
physician care + spinal manipulation + exercise therapy) and
a different type of intervention or only one intervention from
the multimodal therapy as the comparison (e.g., standard
physician care alone), thus rendering it impossible to decipher
the effect of SMT. However, studies comparing SMT in addi-
tion to another intervention to that same intervention alone
were included.

Comparison therapies were combined into the following
main clusters:

1) SMT versus inert interventions

2) SMT versus sham SMT

3) SMT versus all other interventions

4) SMT in addition to any intervention versus that inter-

vention alone

Inert interventions included, for example, detuned diather-
my and detuned ultrasound. “All other interventions” included
both presumed effective and ineffective interventions for treat-
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ment of chronic low-back pain. Determination of what inter-
ventions were considered ineffective and effective was based
on the literature and our interpretation of those results.®’

Types of Outcome Measures

Only patient-reported outcome measures were evaluated. Physi-
ological measures, such as spinal flexibility or degrees achieved
with a straight leg raise test (i.e., Laségue sign), were not consid-
ered clinically relevant outcomes and were not included.

Primary Outcomes

e Pain expressed on a self-reported scale (e.g., visual
analog scale [VAS], numerical rating scale [NRS]).

¢ Functional status expressed on a back-pain specific
scale (e.g., Roland-Morris Disability Questionnaire,
Oswestry Disability Index).

e Global improvement or perceived recovery (recovered
is defined as the number of patients reported to be
recovered or nearly recovered).

Secondary Outcomes
® Health-related quality of life (HRQoL) (e.g., SF-36 |[as
measured by the general health subscale], EuroQol,
general health [e.g., as measured on a VAS scale] or
similarly validated index).
¢ Return-to-work.

Search Methods for Identification of Studies

Electronic searches
We identified RCTs and systematic reviews by electronically
searching the following databases:

e CENTRAL (The Cochrane Library 2009, issue 2)

e MEDLINE from January 2000 to June 2009)

e EMBASE from January 2000 to June 2009)

e CINAHL from January 2000 to June 2009)

¢ PEDro up to June 2009

¢ Index to Chiropractic Literature up to June 2009

The search strategy developed by the Cochrane Back Re-
view Group was followed, using free text words and MeSH
headings.'® A search was not conducted for studies published
before 2000 because they were included in the previous
Cochrane review.!? The entire search strategy is available on
request from the primary author.

Searching Other Resources

In addition to the aforementioned, we also (1) screened the
reference lists of all included studies and systematic reviews
pertinent to this topic and (2) searched the main electronic
sources of ongoing trials (National Research Register, meta-
Register of Controlled Trials; Clinical Trials).

DATA COLLECTION AND ANALYSIS

Selection of Studies
Two review authors with a background in chiropractic (S.M.R.)
and movement science (M.vM.) independently screened
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the titles and abstracts from the search results. Potentially
relevant studies were obtained in full text and indepen-
dently assessed for inclusion. Disagreements were resolved
through discussion. A third review author (M.W.vT.) was
contacted if an arbiter was necessary. Only full articles were
evaluated. Abstracts and proceedings from congresses or any
other “gray literature” were excluded. There were no language
restrictions.

Data Extraction and Management

A standardized form was used to extract data from the included
articles. The following data were extracted: study design (RCT),
study characteristics (e.g., country where the study was con-
ducted, recruitment modality, source of funding, risk of bias
[RoB]), patient characteristics (e.g., number of participants, age,
gender), description of the experimental and control interven-
tions, cointerventions, duration of follow-up, types of outcomes
assessed, and the authors’ results and conclusions. Data were
extracted independently by the same two review authors who
conducted the selection of studies. Any disagreements were dis-
cussed and an arbiter (M.W.vT.) was consulted when necessary.
Key findings were summarized in a narrative format. Data relat-
ing to the primary outcomes were assessed for inclusion in the
meta-analyses and final value scores (means and standard devia-
tions) were extracted. Change scores were converted to a mean
value for the respective follow-up measurement. Outcomes were
assessed at 1, 3, 6, and 12 months and data included according
to the time closest to these intervals. Only one study examined
data beyond 12 months.*

Assessment of RoB in Included Studies

The RoB assessment for RCTs was conducted using the 12
criteria recommended by the Cochrane Back Review Group
and evaluated independently by same two review authors
mentioned earlier (S.M.R., M.vM.). These criteria are stan-
dard for evaluating effectiveness of interventions for low-
back pain'® and the operational definitions are available on
request. The criteria were scored as “yes,” “no,” or “un-
clear” and reported in the Risk of Bias table. Any disagree-
ments between the review authors were resolved by discus-
sion, including input from a third independent review author
(M.W.vT.). In virtually all cases, an attempt was made to
contact authors for clarification of methodological issues if
the information was unclear. A study with a low RoB was
defined as one fulfilling six or more of the criteria items,
which is supported by empirical evidence,** and with no fatal
flaw, which is defined as those studies with (1) a dropout rate
greater than 50% at the first and subsequent follow-up mea-
surements or (2) statistically and clinically relevant important
baseline differences for one or more primary outcomes (i.e.,
pain, functional status) indicating unsuccessful randomiza-
tion. Quantitative data from studies with a fatal flaw were
excluded from the meta-analyses (see RoB in the included
studies). Because the review authors were already familiar
with the literature, they were not blinded to authors of the
individual studies, institution, or journal.

E828 www.spinejournal.com

Blinding the patient and practitioner to treatment alloca-
tion is nearly impossible in trials of SMT. Given that the
primary outcomes assessed in this review are all subjective
measures (i.e., pain, functional status, perceived recovery),
any attempt to blind the outcome assessor was considered
irrelevant because the patient is viewed to be the outcome
assessor when evaluating subjective measures. Therefore, if
the patient is not blinded, the outcome assessor was also
considered not blinded. However, to drop these items from
the assessment is to negate the observation that “blinding”
of research personnel and participants provides less biased
data.

Measures of Treatment Effect

Treatment effect was examined through meta-analyses, but
these were conducted only if studies were thought to be clini-
cally homogenous. Clinical homogeneity was defined a priori
by setting, population, and comparison group. A mean dif-
ference (MD) was calculated for pain and when necessary,
VAS or NRS scales were converted to a 100-point scale. Oth-
er scales were allowed if it was thought that the construct
measured was consistent with the outcome being evaluated.
For functional status, a standardized mean difference (SMD)
was calculated because many different instruments were used
(e.g., Roland-Morris Disability Questionnaire, Oswestry
Disability Index, disability subscale of the von Korff scale,
Disability Rating Index). A negative effect size indicates that
SMT is more beneficial than the comparison therapy, mean-
ing that subjects have less pain and better functional status.
Quality of life was analyzed by an SMD. Where necessary,
scores were transformed, so that a higher score indicates a
better outcome, which is how this was typically measured;
therefore, a negative effect size indicates that the contrast
therapy is more beneficial. For dichotomous outcomes (i.e.,
recovery, return-to-work), a risk ratio (RR) was calculated
and the event defined as the number of subjects recovered
or returned-to-work. A positive RR indicates that SMT re-
sults in a greater chance of recovery or return-to-work. A
random-effects model was used for all analyses because a
substantial amount of heterogeneity remained unexplained
by the subgroup and sensitivity analyses. Funnel plots were
only examined for publication bias for the comparison, SMT
versus all other interventions, due to the fact that the other
comparisons included too few studies. For each treatment
comparison, an effect size and a 95% confidence interval
(CI) were calculated. All analyses were conducted in Review
Manager 5.0.

Assessment of clinical relevance. The determination of
clinical relevance was evaluated by one question: “Is the size
of the effect clinically relevant?” Levels of clinical relevance
were defined as (1) small: MD <10% of the scale (e.g., <10
mm on a 100-mm VAS); SMD or “d” scores =0.2; relative
risk 0.8-1.25; (2) medium: MD 10% to 20% of the scale,
SMD or “d” scores =0.5; relative risk 1.25-2.0 or 0.5-0.8;
and (3) large: MD >20% of the scale, SMD or “d” scores
=0.8, relative risk 0.5-2.0.15%
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Unit of Analysis Issues

We attempted to combine data in studies with multiple com-
parisons where it was thought that similar contrasts were used
and the outcomes were thought to be clinically similar. This
was conducted for one study,*® which included two similar
forms of exercise as the contrast to SMT, general exercise and
motor control exercise. In all other cases, when multiple con-
trasts were examined in the same comparison (e.g., SMT vs.
physiotherapy vs. standard medical care), the number of sub-
jects in the shared comparison, SMT, was halved. This step
corrects for error introduced by “double-counting” of subjects
for the “shared comparison” in the meta-analyses. Another
study presented data from a crossover trial,’” in which case,
data were presented prior to the crossover of the intervention.

Dealing with Missing Data

In cases where data were reported as a median and interquartile
range (IQR), it was assumed that the median was equivalent to
the mean and the width of the IQR equivalent to 1.35 times the
standard deviation (section 7.7.3.5)." In one study,*® a range
was presented along with the median instead of a IQR, in which
case, the standard deviation was estimated to be one-quarter
of the range, although we recognize that this method is not ro-
bust and potentially subject to error (section 7.7.3.6)." In an-
other study, data were presented together for neck and low-back
pain.* A subsequent stratified analysis had been performed for
the low-back pain data but was no longer available. However,
we were able to extract the results from a recent systematic re-
view,2* which presented these data as between-group differenc-
es. Where data were reported in a graph and not in a table, the
means and standard deviations were estimated. When standard
deviations were not reported, an attempt was made to contact
the author. In the absence of additional information, these were
calculated from the confidence intervals, where possible. If the
standard deviation for follow-up measurements was missing, its
baseline measure was used for the subsequent follow-ups. Fi-
nally, if no measure of variation was reported anywhere in the
text, the standard deviation was estimated on the basis of other
studies with a similar population and RoB.

Assessment of Heterogeneity

Heterogeneity was explored in two manners, informally by
vision (eye-ball test) and formally tested by the Q-test (chi-
square) and I*; however, the decision regarding heterogeneity
was dependent on I2.'* Substantial heterogeneity is defined as
=50%, and where necessary, the effect of the interventions is
described if the results are too heterogeneous.

Data Synthesis

The overall quality of the evidence and strength of recom-
mendations were evaluated using GRADE.* The quality of
the evidence for a specific outcome was based on performance
against five principal domains: (1) limitations in design (down-
graded when more than 25% of the participants were from
studies with a high RoB), (2) inconsistency of results (down-
graded in the presence of significant statistical heterogeneity
[I> >50%] and inconsistent findings [in the presence of widely
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differing estimates of the treatment effect, i.e., individual stud-
ies favoring either the intervention or control group]), (3) in-
directness (i.e., generalizability of the findings; downgraded
when more than50% of the participants were outside the
target group, for example, studies that exclusively examined
older subjects or included inexperienced treating physicians),
(4) imprecision (downgraded when the total number of par-
ticipants was less than 400 for each continuous outcome and
300 for dichotomous outcomes), and (5) other (e.g., publica-
tion bias). Single studies (N < 400 for continuous outcomes,
N < 300 for dichotomous outcomes) were considered incon-
sistent and imprecise and provide “low-quality evidence,”
which could be further downgraded to “very low-quality evi-
dence” if there were also limitations in design or indirectness.
Summary of Findings tables were generated for the primary
analyses and for the primary outcome measures only, regard-
less of statistical heterogeneity, but when present, this was
noted. The quality of the evidence is described as follows:

High quality: Further research is very unlikely to change
our confidence in the estimate of effect. There are sufficient
data with narrow confidence intervals. There are no known
or suspected reporting biases.

Moderate quality: Further research is likely to have an
important impact on confidence in the estimate of effect and
may change the estimate; one of the domains is not met.

Low quality: Further research is very likely to have an im-
portant impact on confidence in the estimate of effect and is
likely to change the estimate; two of the domains are not met.

Very low quality: Great uncertainty about the estimate;
three of the domains are not met.

No evidence: No evidence from RCTs.

Subgroup Analysis and Investigation of Heterogeneity
Regardless of possible heterogeneity of the included studies,
the following stratified analyses were conducted: (1) By con-
trol groups as defined in Types of intervention (see Types of
comparisons); and (2) by time, that is, short-term (closest to
1 to 3 months), intermediate (closest to 6 months) and long-
term follow-up (closest to 12 months).

Sensitivity Analysis

The following sensitivity analyses were planned a priori and
conducted to explain possible sources of heterogeneity between
studies: (1) for RoB; (2) for studies with an adequate alloca-
tion procedure; (3) by duration of the low-back pain (studies
that included subacute and chronic vs. studies of exclusively
chronic low-back pain); (4) by type of technique (high-velocity
low-amplitude manipulation); (5) by type of manipulator (chi-
ropractor vs. manual therapist or physiotherapist); and (6) by
type of comparison therapy (presumed ineffective therapies
le.g., diathermy, ultrasound, single counseling session with
advice on back pain] and presumed effective therapies [e.g.,
exercise, standard medical care, physiotherapy]). In addition,
a specific type of contrast (i.e., exercise therapy) was examined
posteriori because it was thought to be an important contrast,
but not earlier defined in the protocol. Summary forest plots
were constructed in STATA v.10, which depict these results.
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RESULTS

Description of Studies
Characteristics of the included, excluded, and ongoing studies
are available upon request.

Results of the Search

Since the publication of the previous review, 18 new trials
were identified, which fulfilled the inclusion criteria®3¢41-5¢,
thus, this review represents a majority of studies published
in the past decade. Eight trials from the previous review are
included,’*37-% one of which recently published long-term
results (Figure 1).°! Multiple publications were identified for
many studies and the most prominent publication was used
for citation purposes.

The countries in which the studies were conducted varied but
were largely limited to North America and Europe. Eight stud-
ies were conducted in the United States,”*°7°%° seven studies
in the United Kingdom,?337:3841:485455 five in Finland,*%51-93,5661
two in Australia,’** one in Denmark,*? one in Italy,’” one in the
Netherlands,* and one in Tunesia.** All trials were published in
English except the trial conducted in Tunesia, which was pub-
lished in French.

Included Studies
In total, 6070 patients were examined in the trials. Study
sample sizes ranged from 29 to 1334 (median [IQR] = 149
[86-244]).

Types of studies. In total, four studies were identified, which
compared SMT with a placebo in the form of an anti-oedema

gel spread over the lumbar region® or other inert interventions
(i.e., detuned short-wave diathermy?®; detuned ultrasound?’;
corset and transcutaneous muscle stimulation’®); three stud-
ies that compared SMT with sham SMT**#¢%; 21 studies that
compared SMT with any other intervention—both presumed
effective or ineffective (i.e., acupuncture,” back school, >’
educational back booklet with or without additional counsel-
ling,33%° exercise therapy,3336:41:43:505L5457.61 myofascial thera-
py,* massage,’® pain clinic,’ pharmaceutical/analgesic therapy
only,** short-wave diathermy,’® standard medical care, con-
sisting of, among other things, analgesic therapy and advice/
reassurance,’”*4%53 standard physiotherapy,?**-3¢>¢! and ul-
trasound*®); and five studies that compared SMT plus another
intervention with the intervention alone (i.e., analgesic ther-
apy,”’ exercise,”? myofascial therapy,® standard medical care
and in combination with exercise,** and usual care?’).

Study population. The included studies represent a rather
heterogeneous population with regard to duration of pain,
presence or absence of radiating pain, and distribution of age
(available upon request). Most studies included middle-aged
subjects with or without radiating pain. One study included
subjects older than 55 years,* and two studies included sub-
jects without radiating pain.*>* However, in a number of
studies it was not clear whether subjects with radiating pain
were included or not.333%485360 Relatively few studies exam-
ined exclusively chronic low-back pain (i.e., an inclusion cri-
teria that specified that the symptoms must have been present
for 3 months or longer) 3336:41:43:4749,5255. however, most stud-
ies indicated that patients had a current episode of low-back
pain consisting of months to years.

Potentially relevant publications ident:fied and
screened for retrieval (since January 2000) (n=208)

Citations excluded on basis of title and abstract (n=155)

>

v

(n=53)

Full text articles evaluated

Identified in hand search (N=2)
(appeared 1n same month as last search date):
[Follow-up to earlier identified RCTs]

Excluded (N=25):
Did not evaluate SNT (n=12)
Not randomized trial (n=4)

Contribution of SMT to treatment effect unclear (n=4)
Evaluated exclusively sciatica (n=2)

Mean duration w' LBP unspecified (n=1)
Proportion w' LBP >12 weeks unclear (n=1)
Inadequate randomization procedure (n=1)

(see also Table of excluded studies)

Publications :dentified &

Multiple citations identified for the

»> same study (n=12)

included (n=30)
Included from previous Cochrane SMT
review (n=8) > >
(see also Table of Excluded Studies)
RCTs included 1n this

review (n=26)

SMT = spinal manipulative therapy; w = with

Figure 1. Study flow diagram: Summary of the selection process.
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Technique: type, practitioner, number, and duration of treat-
ment. The type of technique, type of treating physician/therapist,
and number and duration of the treatments also varied. In 10
studies, treatment was delivered by a chiropractor,-#6:455-7-60
in 5, by a manual or physical therapist,33¢3%41 in 3, by an
osteopath,****” in 3, by a medical manipulator or orthoman-
ual therapist,’°%2 in 2, by a bone-setter,’**! in 1, by a nap-
rapath,’ and in 1, by a number of different disciplines.’* In
another study, it was unclear what type of SMT treatment was
delivered and what the level or skill of the treating physicians
was.* In virtually all studies, treatment was delivered by a few
select experienced physicians/therapists, with the exception
of the UK BEAM study,” where participants were treated in
the manipulative arm of the study in 45 clinics by as many as
84 practitioners of various professions. In another study, treat-
ment was delivered by a few select predoctoral osteopathic
manipulative medicine fellows, who could be considered inex-
perienced in manipulative treatments.*’

The primary type of (thrust) technique used in the SMT
arm of the studies varied highly and was defined as a high-
velocity low-amplitude thrust,*!:#4-47:4950525457.5860 Maitland
mobilization,>* mobilization consisting of flexion-distrac-
tion,*** unspecified mobilization,**! unspecified rotational
thrust technique,®>*® and unspecified technique,’33%425356:5% or
allowed various types of thrust and/or nonthrust techniques
to be used within the study.”

It is unclear how many treatments the participants received
on average because studies did not typically report this. The
maximum number of treatments allowed by protocol was, on
average, 8 (SD = 4; data from 24 studies). In other studies, this
was at the discretion of the therapist/physician and terminated
sooner if the patient recovered. Similarly, the treatment period
was also quite varied. The duration of the treatment was proto-
colized for, on average, 7 weeks (SD = 4; data from 23 studies).

Outcome measures: types, timing. All but one study re-
ported on pain.*' All studies measured this construct via a
VAS or NRS, with the exception of two,*>** which used the
pain subscale from the modified von Korff scale. Most studies
reported back-pain-specific functional status, consisting of ei-
ther the Roland-Morris disability questionnaire36:43-47:50,5455,57
or Oswestry Disability Index33#1:48:49:51,5661. however, other
scales such as the modified von Korff scale’* (disability data
presented separately), Disability Rating Index,*! and a 4-point
nonvalidated scale®® were also used. Slightly more than one-
third of the studies reported on some aspect of perceived
recovery36-3%43:4446,53,56,57, however, these data were not always
able to be extracted because it was expressed, for example, as
a continuous variable’**** or was not presented separately
for the low back.” Relatively few studies reported on the sec-
ondary outcomes, such as return-to-work or aspects thereof,
such as number of sick-leave days,’#7°761 costs associated
with care,**¢! or HRQoL such as via the SF-36,%-#47:49:54
EuroQoL,*»** HRQoL-15D questionnaire,*® Nottingham
Health Profile,® general health status (expressed on a 10-cm
VAS),’! and other (Dartmouth Primary Care Cooperative In-
formation Project chart system [i.e., COOP]*’). In addition,
when the SF-36 was measured, data were not always avail-

Spine

able for the general health subscale, as some studies either
reported an overall score*** or presented other subscales.**
One study examined a mixed population (neck and low-
back); data are presented for the low-back only.*’

Timing of the outcome measures ranged from 2 weeks to
2 years postrandomization. The majority reported short- and
intermediate-term outcomes, although many reported long-
term outcomes as well.

Safety. Slightly more than one-third of the studies reported
on adverse events.3#3#5:4%525457 Adverse events in the SMT
group were limited to muscle soreness, stiffness, and/or tran-
sient increase in pain. None of the studies registered any seri-
ous complications in either the experimental or control group.

Excluded Studies

Many studies were excluded because the proportion of
subjects with chronic low-back pain was either unclear or
unspecified®>7%; the mean duration of symptoms for the pop-
ulation was less than 12 weeks (i.e., 50% of the population
with less than 12 weeks of low-back pain)’”-!; the contribu-
tion of SMT to the treatment effect could not be discerned®>-’;
the procedure of randomization and allocation was clearly
inappropriate®*; the study evaluated exclusively subjects with
specific pathology, such as sciatica,®***! the study included

postsurgical patients,” or the study did not evaluate SMT as
defined here.”

Risk of Bias in Included Studies

The results of the RoB for the individual studies are summa-
rized in Figure 2. In total, 9 of the 26 trials met the criteria for
a low RoB.36:3%44-46,53,5457,61 In total, three studies, all with a
high RoB, were identified with a fatal flaw and excluded from
the meta-analyses: Two studies had more than 50% dropout
at the first follow-up measurement** and one study was
found to have clinically relevant baseline differences between
the interventions for one or more primary outcomes suggest-
ing that randomization was not properly conducted.*

The followin—g professions were represented in those
studies with a low RoB: bone-setters,®! chiropractors,*6->7
manual/physical therapists,*>* naprapaths,*® and combination
of various professionals (i.e., chiropractors, physiotherapists,
and osteopaths).**

Allocation
Slightly less than half of the studies used both an adequate
sequence generation and allocation procedure,36:3:43:44:46.53-57.61

In seven studies, both randomization and allocation were
unclear,37-38:48,52,59,60

Blinding

In total, three studies attempted to blind patients to the as-
signed intervention by providing a sham treatment.*>*** Of
these, only one evaluated the success of blinding post-treat-
ment.®’ In that study, 52% (n = 15/29) of the participants
completed a post-treatment evaluation of the success of the
blinding: 17% (n = 1/6) from the experimental group thought
they had received sham SMT, while 67% (n = 6/9) from the
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Figure 2. Risk of bias summary: review authors’ judgements about each risk of bias item for each included study.

sham group thought that they had received SMT, suggesting
perhaps that blinding was partially successful.

Incomplete Outcome Data

Half of the studies provided an adequate overview of with-
drawals or dropouts and were able to keep these to a minimum
for the subsequent follow-up measurements, although not all
of these conducted long-term follow-up,3336-3%42:45:46,33,55,56,58,61
In another study, there was a difference in the dropout rate
between groups.*

Selective Reporting

Published or registered protocols were available for relatively
few studies,’**93545¢ despite an extensive and comprehensive
search, which included searching for registered clinical tri-
als in www.clinicaltrials.gov, ISRCTN, and other trial reg-
istries. In the absence of these, it was difficult for us to de-
termine whether outcomes were measured, but not reported
because they were found to be insignificant or unfavorable.
Therefore, studies reporting all three primary outcomes (i.e.,
pain, back-pain specific functional status, and perceived re-
covery) were considered to have fulfilled this criterion. Only
one study was identified with no published protocol or regis-
tered in one of the main trial registries but reported all three
primary outcomes.*

Other Potential Sources of Bias

Publication bias. An examination of publication bias was
possible for only one comparison, SMT versus any other in-
tervention, because of the paucity of data for the other com-
parisons. Funnel plots were constructed for the outcomes,
pain, and functional status and are available upon request.
For the outcome pain, it might appear that small studies fa-
voring SMT are missing. This may indicate publication bias

E832 www.spinejournal.com

because some studies may have used SMT as a control group
in a trial evaluating the effects of another intervention.

Effects of Interventions

Primary analyses
Summary effect estimates are presented when there was

no substantial heterogeneity. Findings are summarized in
Tables 1-4.

Effect of SMT Versus Inert Interventions

In total, four studies were identified,******" one of which had a
low RoB.?’ Based on one study*® (72 participants), there is very
low-quality evidence (high RoB, inconsistency, imprecision)
that there is no significant difference between SMT and inert
interventions (i.e., detuned short-wave diathermy and detuned
ultrasound) for pain relief at 1 and 3 months (MD —6.00, 95%
CI —15.82 to 3.82; and MD 7.00, 95% CI —3.58 to 17.58,
respectively). For recovery, one study® (72 participants) with
a high RoB was identified. There is very low-quality evidence
(high RoB, inconsistency, imprecision) that there is no signifi-
cant difference between SMT and inert interventions at 1 and
3 months (RR 1.03, 95% CI 0.49-2.19; and RR 0.96, 95%
CI 0.56-1.65, respectively). For return to work, one study3*
with a high RoB was identified. There is also very low-quality
evidence (high RoB, inconsistency, imprecision) that there is
no significant difference at 1 or 3 months (RR 1.29, 95% CI
1.00-1.65; and RR 1.17, 95% CI 0.97-1.40, respectively). No
data were available for functional status or HRQoL.

Three studies were identified for which data for the meta-
analyses could not be extracted.’**®* One study (N = 76)
demonstrated a significant difference in improvement (P <
0.05) between SMT and detuned physiotherapy modalities
at 6 weeks, but not 3 months.’® Another study (N = 127)
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demonstrated no statistically significant difference in pain
(P < 0.05) between SMT and use of a corset or transcutaneous
muscle stimulation.’® Because of poor reporting, it is unclear
from the study (N = 95) whether there was a statistically sig-
nificant difference in improvement between SMT and a pla-
cebo group (i.e., anti-oedema gel) at 3 weeks or 6 months.*

Effect of SMT Versus Sham SMT

In total, three studies were identified, all with a high RoB.#>#7:60
There was substantial heterogeneity for pain at 1 month; thus,
the results are described here. Two studies demonstrated a
nonsignificant effect in favor of SMT,*»* while another study
demonstrated a nonsignificant effect in favor of sham SMT.#
All examined different forms of SMT, that is, unspecified
SMT, osteopathic SMT, and chiropractic SMT, respectively,
and all were relatively small studies. For pain relief, based on
one study (55 participants), there is very low-quality evidence
(high RoB, inconsistency, indirectness, imprecision) that there
is no significant difference between SMT and sham SMT at 3
and 6 months (MD 2.50, 95% CI —9.64 to 14.64; and MD
7.10, 95% CI —5.16 to 19.36, respectively).”” For functional
status, based on the aforementioned study, there is also very
low-quality evidence (high RoB, inconsistency, indirectness,
imprecision) that there is no significant difference at 1, 3, or
6 months (SMD —0.45, 95% CI —0.97 to 0.06; SMD 0.00,
95% CI —0.56 t0 0.56; SMD 0.04, 95% CI —0.52 to 0.61).*
No data were available from any study on recovery, return to
work, or HRQoL.

Effect of SMT Versus all Other Interventions
In total, 15 studies were examined in the meta-analyses, 8 with
a low RoB.36:38:43-46:48:5051,33-57.61 Data from three studies were
not included because these data could not be extracted,’*»*%*°
and data from the one study with a low RoB are described
later, where relevant.®

For pain and to a lesser extent, functional status, there was
substantial heterogeneity for the short-term and intermedi-
ate follow-ups; therefore, results are reported separately for
these outcomes for only studies with a low RoB. This step
was taken because heterogeneity across studies was much less
when accounting for RoB and far more studies were avail-
able for this comparison than any of the other comparisons.
Furthermore, there was, at most, a 2-point difference in pain
(100-point scale, range: 0.13-2.01) and at most a 0.13-point
difference for functional status (SMD, range 0-0.13) for any
of the particular time measurements between studies with a
low RoB only and all studies; therefore, we feel confident in
presenting these stratified results here. In general, the effect
was not systematically greater when including all studies than
including studies with a low RoB only. In total, eight studies
with a low RoB were examined.36:44-46:53:54.57,61

For pain, there is high-quality evidence that SMT provides
statistically significantly better pain relief than other inter-
ventions at 1 and 6 months (MD —2.76, 95% CI —5.19 to
—0.32;and MD —3.07,95% CI —5.42 to —0.71, respectively)
(Figure 3); however, there is also high-quality evidence from
three studies (1285 participants) that SMT is not statistically

Spine

more effective for pain relief at 12 months (MD —0.76, 95%
CI —3.19 to 1.66).%%>* At 3 months, despite substantial het-
erogeneity from five studies (1047 participants), SMT provides
significantly better pain relief than the control interventions
(MD —4.55,95% CI —8.68 to —0.43; > = 61%).36:335457:61
It is noteworthy that only one of the effect estimates (N = 56)
favors the control group in this particular comparison.®!

For functional status, there is high-quality evidence that
SMT provides statistically significantly better functional im-
provement at 1 month than other interventions (SMD —0.17,
95% CI —0.29 to —0.06). There is moderate-quality evidence
(inconsistency) of no statistically significant effect at 3 months
(SMD —0.18, 95% CI —0.37 to 0.01) and high-quality evi-
dence of no statistically significant effect at 6 and 12 months
(SMD —0.12, 95% CI —0.23 to 0.00; and SMD —0.06, 95%
CI —0.16 to 0.05, respectively) (Figure 4).

Four studies examined perceived recovery,’*#3¢¢! one with
a low RoB.*! There is moderate-quality evidence (high RoB)
from three studies at 1 month3**¢! (370 participants) and
low-quality evidence (high RoB, imprecision) from two stud-
ies3$%¢ (182 participants) at 3 months that SMT provides a
significantly better chance of recovery than the contrast inter-
ventions (RR 1.20, 95% CI 1.04-1.37; and RR 1.70, 95% CI
1.20-2.40, respectively). There is also low-quality evidence
(inconsistency, imprecision) from one study demonstrating
no statistically significant difference in effect on recovery at
6 or 12 months (RR 1.05, 95% CI 0.81-1.38; and RR 1.17,
95% CI 0.87-1.535, respectively).®® One study reported sig-
nificantly (P < 0.05) greater improvement for SMT versus
standard medical care, but not physiotherapy at 6 weeks, and
no significant difference between either at 3 months.*’

Four studies (596 participants),’**>7! two of which had a
low RoB,*7#! examined return to work. There is low-quality
evidence (high RoB, imprecision) that there is no statistically
significant effect of SMT on return to work at any short- or
long-term interval. Four studies examined HRQoL*-156:57
(478 participants), one of which had a low RoB. Based on
these three studies, there is moderate-quality evidence (high
RoB) at 1 month demonstrating no statistically significant dif-
ference in effect on HRQoL (RR —0.08, 95% CI —0.29 to
0.13) and very low-quality evidence (high RoB, inconsistency,
imprecision) of no significant difference in effect at 3 months
(RR 0.21, 95% CI —0.27 to 0.70).

Effect of SMT Plus Another Intervention Versus the
Intervention Alone

In total, five studies were identified,””***»>%* two of which
had a low RoB.*** There is low-quality evidence (high RoB,
imprecision) from three studies**’*> (228 participants) that
SMT has a statistically significant effect on pain relief at
1 month (MD —5.88, 95% CI —10.85 to —0.90) and high-
quality evidence from two studies*** (1016 participants)
that SMT has a statistically significant effect on pain relief at
3 months (MD —7.23,95% CI —11.72 to —2.74). There is also
high-quality evidence from two studies’>** (1000 participants)
that SMT has a statistically significant effect on pain relief at
12 months (MD —3.31, 95% CI —6.60 to —0.02). However,
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SMT Other intervention Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight N, Random, 95% Cl I, Random, 95% CI
7.1.1 Pain at 1 month
Branfort 1996 (1) 34 19 62 36 22 43 T4%  -200[1010,6.10] —
Hemmila 2002 (2) 305 15 22 27 15 34 7.5% 350 [-4.54,11.54] ==
Hemmila 2002 (3) 305 15 22 30 15 35 7.5% 0.50 [-7.50, 8.50] I —
Hondras 2009 (4) 29.49 19.29 90 3347 1949 16 49%  -3.98[14.33 6.37] R
Haondras 2009 (5) 27.63 19.31 83 3347 1949 16 48% -5.84[16.25 4.57] .
Hsieh 2002 {B) 258 1493 22 278 182 49 5.6% -2.00[11.54, 7.54] I
Hsieh 2002 {7} 258 1493 22 23 128 42 6.3% 450 [-4.45 13.45] -1
Hurwitz 2002 {8) 31 18 169 35 20 168 18.8% -4.00 [-8.06, 0.08] =
Hurwitz 2002 {3) 34 19 1649 36 19 169 18.9% -2.00 [-6.05, 2.05] ==
Skillgate 2007 (10} 3B 144 92 44 134 80 18.4% -B.00[12.16,-3.84] e
Subtotal (95% CI) 753 652 100.0% -2.76[-5.19,-0.32] . 2
Heterogeneity: Tau®= 3.91, Chi*=12.35, df=9(P=019), F= 27%
Test for overall effect: Z=2.22 (P=0.03)
7.1.2 Pain at 3 months
Branfort 1996 27 20 56 35 22 40 128% -8.00[-16.60, 0.60] ——;
Ferreira 2007 41 26 7 44 245 147 157%  -3.00[-10.03, 4.03] T
Hemmila 2002 {11} 30 15 22 31 15 35 13.9% -1.00 [-9.00, 7.00] T
Hemmila 2002 {12) 30 15 22 25 15 34 138% 2.50[-5.54,10.54] e Ea
Skillgate 2007 26 144 a9 7 134 73 221% -11.00[-15.29,-6.71] —
UK BEAM trial 2004 (13) 409 2487 275 4473 2442 204 21.7% -3.83[-8.29, 0.63] ===t
Subtotal (95% CI) 541 533 100.0%  -4.55[-8.68, -0.43] <
Heterogeneity: Tau®=15.28; Chi*=12.68, df =5 {(P=0.03); F=61%
Test for overall effect Z= 216 (P =0.03)
7.1.3 Pain at 6 months
Ferreira 2007 43 26 72 456 26 139 10.2% -2.60[10.00, 4.80] e
Hemmila 2002 (14) 25 15 22 26 15 34 8.6% -1.00 [-9.04, 7.04] ==
Hemmila 2002 {15) 25 185 22 30 15 35 8.7% -5.00[13.00, 3.00] |
Hsieh 2002 (16} 24 241 20 229 198 42 3.8% 1.10[11.04,13.24] e e—
Hsieh 2002 {17} 24 241 20 299 228 47 3.6% -590[18.31,6.51] I
Hurwitz 2002 {18) 18 18 1863 22 20 159 321% -4.00[-8.16, 0.16] —
Hurwitz 2002 {19) 26 19 165 2845 19 165 331% -2.50 [-6.60, 1.60] —
Subtotal (95% CI) 484 621 100.0%  -3.07 [-5.42,-0.71] L 2
Heterogeneity: Tau®= 0.00; Chi*=1.41,df=6 {P=0.97), F= 0%
Testfor overall effect Z= 255 (P=0.01)
7.1.4 Pain at 12 months
Ferreira 2007 49 27 73 506 285 138 9.6% -1.60 [[9.41,6.21] —_ T
Hurwitz 2002 {20) 275 18 156 28 20 148 32.0% -0.50 [-4.78, 3.79]
Hurwitz 2002 {21) 325 19 153 34 19 153 32.4% -1.50 [-5.76, 2.76]
UK BEAM trial 2004 41,68 2567 264 4154 26.02 200 26.0% 0.14 [-4.61, 4.89]
Subtotal (95% CI) 646 639 100.0% -0.76 [-3.19, 1.66]
Heterogeneity: Tau®= 0.00; Chi®=0.31, df= 3 (P = 0.96), F= 0%
Test for overall effect Z=0.62 (P =0.54)

{13 HYLA-SMT + strength exercises vs. NSAID + strength exercises; 20 10 0 10 20

(2) vs. physiotherapy Favors SMT Favors Other interven

(3 vs. exercise

(4) HYLA-SMT vs medical care; adjusted scores from linear effects model; data from authar

(8) LWA-SMT {flexion-distraction) vs. medical care; adjusted scores from linear effects model; data from author

(6) SMT vs. Myofascial therapy

(7 SMT vs. Back school

(8) chiropractic care +physical modalities (DCPm) vs. medical care + physical therapy (MDpf); data from 6 weeks; average pain; data estimated fror
(9) chiropractic care only vs. medical care only; data from 6 weeks; average pain; data estimated from graphs; SD used from haseline
(10) Naprapathy vs. std. medical care; data provided by authaor

(11) vs exercise

(12)vs physiotherapy

(13) Bestcare + SMT vs. Best care + exercise

(14) vs physiotherapy

(158) vs exercise

(16) vs. back school

(171 vs. myofascial therapy

(18) physical modalities {DCPm)

(19) vs. medical care only

(20) +physical modalities (DCPm)

(213 vs. medical care only

Figure 3. Forest plot of comparison: 3 Spinal manipulative therapy vs. all other therapies, outcome: 3.1 Pain.
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Figure 4. Forest plot of com-
parison: 3 Spinal manipulative
therapy vs. all other therapies,
outcome: 3.2 Functional status.

Spine

SMT Other intervention Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl I/, Random, 95% CI
7.2.1 Functional status at 1 month
Branfort 1996 (1) 191 193 62 208 178 43 8.2% -0.09 [-0.48, 0.30] I
Hemmila 2002 (2) 167 116 20 161 7.7 33 41% 0.06 [-0.49, 0.62] =1
Hemmila 2002 (3) 167 116 20 162 9.5 29 39% 0.05[-0.52, 0.62] . E—
Hondras 2009 (4) 435 29 87 642 29 16 4.3% -0.71 [-1.25,-017) —————
Hondras 2009 (5) 462 291 94 642 291 16 4.4% -0.61 [-1.15,-0.08] —
Hsieh 2002 (6) 442 492 22 426 352 42 47% 0.04 [-0.48, 0.55] e —
Hsieh 2002 (7) 442 492 22 58 512 43 49% -0.27 [-0.77,0.24) =
Hurwitz 2002 (8) 6.5 5 169 7.5 54 168 25.8% -0.19 [-0.41, 0.02) —
Hurwitz 2002 (9) 68 56 169 7.3 56 169 26.0% -0.09[-0.30,0.12) —=—
Skillgate 2007 (10) 19 245 92 24 228 80 13.6% -0.21 [-0.51, 0.09] T
Subtotal (95% CI) 757 645 100.0% -0.17 [-0.29, -0.06] <
Heterogeneity: Tau®= 0.00; Chi*= 9.25, df= 9 (P = 0.41), F= 3%
Test for overall effect: Z= 3.00 (P = 0.003)
7.2.2 Functional status at 3 months
Brenfort 1996 151 174 56 209 17 40 11.7% -0.33 [-0.74, 0.07) e
Ferreira 2007 {(11) 7.9 6 77 8.8 6 147 16.8% -0.15[-0.43,0.13] =
Hemmila 2002 (12) 186 116 22 1441 7.7 33 81% 0.47 [-0.08,1.02) T
Hemmila 2002 (13) 186 116 22 165 95 35 8.4% 0.20[-0.33,0.73] o
Hondras 2009 (14) 411 405 93 562 405 19  92% -0.37 [-0.87,0.13] —
Hondras 2009 (15) 345 403 85 562 405 19  91% -0.53 [-1.04,-0.03] e
Skillgate 2007 13 245 90 24 228 73 152% -0.46 [-0.77,-0.15] — =
UK BEAM trial 2004 (16) 509 474 287 547 435 225 215% -0.08 [-0.26, 0.09] i
Subtotal (95% CI) 732 591 100.0% -0.18[-0.37,0.01] <@
Heterogeneity: Tau®= 0.03; Chi*= 14.64, df= 7 (P = 0.04); F=52%
Test for overall effect: Z=1.89 (P = 0.06)
7.2.3 Functional status at 6 months
Ferreira 2007 77 62 72 9.3 67 139 16.1% -0.24 [-0.53, 0.04] ——r
Hemmila 2002 (17) 143 116 22 134 7.7 33 45% 0.09 [-0.45, 0.63] o
Hemmila 2002 (18) 143 116 22 159 9.5 33 45% -0.15[-0.69, 0.39] I E—
Hondras 2009 (19) 406 436 89 534 427 17 48% -0.29 [-0.81,0.23] S
Hondras 2009 (20) 344 439 86 534 427 17 48% -0.43 [-0.96, 0.09] E—
Hsieh 2002 (21) 329 473 21 506 478 47 4.9% -0.37 [-0.89,0.15) — I
Hsieh 2002 (22) 329 473 21 348 386 42 48% -0.05 [-0.57, 0.48) —_—T
Hurwitz 2002 (23) 41 56 1865 48 56 165 28.1% -0.12 [-0.34, 0.09] —r
Hurwitz 2002 (24) 38 5 163 35 54 159 27.5% 0.06 [-0.16, 0.28] -
Subtotal (95% CI) 661 652 100.0% -0.12[-0.23, -0.00] <
Heterogeneity: Tau®= 0.00; Chi*= 6.61, df= 8 (P = 0.58); F= 0%
Test for overall effect: Z=1.99 (P = 0.05)
7.2.4 Functional status at 12 months
Ferreira 2007 92 66 73 9.2 67 138 13.8% 0.00[-0.28, 0.28] s
Hemmila 2002 (25) 153 116 22 172 9.5 32 37% -0.18 [-0.72, 0.36) — 1T
Hemmila 2002 (26) 153 116 22 137 7.7 32 37% 0.17[-0.38,0.71] R
Hurwitz 2002 (27) 66 56 153 7 56 153 221% -0.09 [-0.31,0.14] —=—
Hurwitz 2002 (28) 6.2 5 156 6 54 148 21.9% 0.04 [-0.19, 0.26] -T
UK BEAM trial 2004 515 479 273 574 456 216 347% -0.13 [-0.30, 0.05) —&T
Subtotal (95% CI) 699 719 100.0% -0.06 [-0.16, 0.05] <
Heterogeneity: Tau®= 0.00; Chi*= 2.34, df= 5 (P = 0.80); F= 0%
Test for overall effect: Z=1.03 (P = 0.30)

A4 05 i 1

(1) HVYLA-SMT + strength exercises vs. NSAID + strength exercises; RMDQ
(2) SMT vs. physiotherapy; change scores presented in text; SD's used from haseline; number of SMT subjects was halved; Oswestry.
(3) SMT vs. exercise; change scores presented; SD's used from baseline; number of SMT subjects was halved; Oswestry.

(4) LVWA-SMT (flexion-distraction) vs. medical care; RMDQ; adjusted scores from linear effects model - data from author

(5) HVLA-SMT vs medical care; RMDQ; adjusted scores from linear effects model - data from author

(6) HVLA-SMT vs. back school; RMDQ
(7) HVLA-SMT vs. Myofascial therapy, RMDQ

(8) chiropractic care + physical modalities vs. medical care + physical therapy; data from 6 weeks; RMDQ; data estimated from graphs; SD used frc

0 05
Favors SMT Favors Other interven

(9) chiropractic care only vs. medical care only, data from 6 weeks; RMDQ; data estimated from graphs; SD used from baseline score
(10) Naprapathy vs. std. medical care; data provided by author; CPQ - von Korff scale
(11) SMT vs. general + motor control exercise; RMDQ

(12) vs. physiotherapy
(13) vs. exercise
(14) HVYLA-SMT vs medical care

{15) LWA-SMT (flexion-distraction) vs. medical care;

(16) Best care + SMT vs. Best care + exercise
(17) vs. physiotherapy

(18) vs. exercise

(19) HVLA-SMT vs medical care

(20) LVWA-SMT (flexion-distraction) vs. medical care

(21) vs. myofascial therapy
(22) vs. back school

(23) vs. medical care only

(24) + physical modalities

(25) vs. exercise

(26) vs. physiotherapy

(27) vs. medical care only

(28) + physical modalities
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there is low-quality evidence (high RoB, imprecision), which
demonstrates no statistically significant difference in effect on
pain relief at 6 months (MD —6.77, 95% CI —14.07 to 0.53).

Three studies examined functional status, two of which had
a low RoB.¥#7% There is low-quality evidence (high RoB, im-
precision) from two studies (156 participants) that SMT has a
statistically significant effect on functional status at 1 month
(SMD —0.40, 95% CI —0.73 to —0.07) and high-quality evi-
dence from two studies*** at 3 months (1078 participants)
that SMT has a statistically significant effect on functional sta-
tus (SMD —0.22, 95% CI —0.38 to —0.06) and a statistically
significant effect at 12 months (SMD —0.21, 95% CI —0.34
to —0.09). However, there is low-quality evidence (high RoB,
imprecision) that SMT has no statistically significant effect at
6 months (SMD —0.30, 95% CI —0.64 to 0.03).

One study with a high RoB examined perceived recov-
ery.’” There is very low-quality evidence (high RoB, incon-
sistency, imprecision) that SMT demonstrates significantly
greater recovery at 1 month than the comparison group (RR
3.40,95% CI1.12-10.28). No data were available on return
to work or HRQoL.

SENSITIVITY ANALYSES
Sensitivity analyses were conducted for the comparison SMT
versus all other interventions only. Only two outcomes were
examined, pain and functional status. The sparseness of
data for the other comparisons rendered further subanalyses
meaningless. These analyses were conducted to determine the
robustness of our original analyses and determine whether
other factors might have influenced the overall pooled effect.
On the basis of these sensitivity analyses, results appear
more prominently for those studies with a low RoB because
heterogeneity across studies was much less than when all stud-
ies were pooled; however, the overall pooled effect between all
studies and those with a low RoB were only marginally differ-
ent for pain and functional status at all time measurements.
It is noteworthy that a small difference in effect was observed
for SMT wversus interventions thought to be ineffective as op-
posed to SMT wersus interventions thought to be effective;
however, this amounted to a difference of at most, 5 points on
a 100-point scale (for pain at 1 month) or 0.3 points in SMD
(for functional status at 1 month). However, none of these
analyses suggested a clinically relevant effect on pain or func-
tional status at any time interval not observed in the primary
analyses. Furthermore, with the exception of two studies,’”>
both with a high RoB, no other study demonstrated a clini-
cally relevant effect for any comparison or time interval for
the primary outcomes, pain, functional status, or perceived
recovery. The sensitivity analyses were less remarkable at the
remaining time intervals and all are available upon request.
We wanted to examine the effect of SMT in subjects with
radiating pain; however, most studies included subjects with
or without radiating pain and did not present separate anal-
yses, so this sensitivity analysis was not performed. Finally,
while it was not part of the original sensitivity analysis, lower-
ing the threshold value for I? to 40% would not have had any
bearing on the presentation of these results.
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DISCUSSION

Summary of Main Results

In general, there is high-quality evidence that SMT has a sta-
tistically significant short-term effect on pain relief and func-
tional status in comparison with other interventions as well
as varying quality of the evidence that SMT has a statistically
significant short-term effect on pain relief and functional sta-
tus when SMT is added to another intervention. However, the
size of the effects was small and not apparently clinically rele-
vant. In addition, there is very low-quality evidence that SMT
is no more effective than inert interventions or sham SMT for
short-term pain relief or functional status. Seemingly, these
results are conflicting. This might be explained by the fact that
relatively few, small studies, quite typically with a high RoB,
evaluated the latter comparisons; thus, these studies have a
high likelihood of a type II error stemming from the low pow-
er of the study to detect a statistically significant and clinically
relevant effect. However, studies with a high RoB typically
overestimate the effect in comparison with studies with a low
RoB,* so it is unclear to what extent, if any, various forms
of bias have on those results. Furthermore, it is questionable
to what extent studies investigating sham SMT were able to
successfully blind their subjects, as only one study evaluated
this posttreatment, suggesting that the investigators were not
entirely successful; so it is debatable whether these data can be
considered representative for this comparison. Nevertheless,
improper blinding is likely to lead to an overestimation of the
effect, not underestimation; thus, it is also difficult to interpret
the essence of these findings in relation to our more robust
comparison, SMT versus other interventions. Data were par-
ticularly sparse for recovery, return to work, and quality of
life, in addition to costs of care; therefore, no firm conclusions
can be drawn regarding these outcomes.

Recently, there has been much discussion regarding the
clinical importance of small effects identified in continuous
outcomes, such as those examined in this review. Formerly,
it was thought that the effect of a treatment was trivial if the
mean difference between the treatment and a control group
was appreciably less than the smallest change thought to be
clinically important. This might not necessarily be so.”* The
addition of the number needed to treat (NNT) may aid in-
terpretation of trials with continuous outcomes, especially
when expressed as an SMD.” For example, the largest benefit
demonstrated from any of the treatments in the UK BEAM
(2004) trial was 1.87 points on the Roland-Morris disability
questionnaire, which translates to a between-group difference
that is not clinically important.”® A recent reanalysis of these
data suggests that despite the small mean differences between
interventions, NNTs were small, on average, four to five for
manipulation plus exercise or manipulation alone, respective-
ly in comparison to “best care” at 3 months’ follow-up.” This
means that referring four to five patients for manipulation,
would, on average, yield one additional case of improvement.
Even a conservative estimate with these data suggests a poten-
tially attractive NNT ratio. However, it should be noted that
this represents a post hoc analysis and there are some general
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limitations to the use of NNT analyses.”” Furthermore, cal-
culation of an NNT is based on determination of a threshold
value of improvement, which is also open for discussion. Fi-
nally, statistical power is lost when converting scales to binary
outcomes; therefore, this technique might be attractive only
when sample sizes are sufficiently large.”

Despite the methodological rigor maintained in this review,
there are likely to be objections. One objection typically raised
by clinicians is the lack of respect to the type of manipulative
therapy delivered (e.g., high-velocity low-amplitude manipu-
lation ws. mobilization) or profession of the therapist (e.g.,
chiropractor vs. manual therapist or physiotherapist). Sensi-
tivity analyses were conducted to distinguish whether this re-
sulted in a different effect; however, those results suggest that
neither the technique nor the profession of the therapist had a
profound influence on the overall pooled effect.

Another objection might lie with the lack of examining a
more homogenous group of subjects with low-back pain. Non-
specific low-back pain, even when examined by duration, can
probably be viewed as a rather heterogeneous group. Even
within this review, a number of studies included subjects with
and without radiating pain; therefore, defining a homogenous
population and identifying subgroups seem important. Recent
work suggests that clinically important effects are observed
when treatment is matched to the patient’s signs and symp-
toms rather than provided to all patients with low-back pain.”®
Furthermore, recent recommendations from a UK consensus,
which included senior researchers experienced in clinical trials
for musculoskeletal conditions, include examining subgroups.”

None of the included studies that examined adverse events
reported serious complications. Serious complications fol-
lowing SMT for low-back pain are extremely rare and have
been documented in case reports only, which include cauda
equina syndrome , paraplegia, and death.’ Risk estimates
vary widely for cauda equina syndrome, ranging from less
than 1 case per million treatments!® to 1 case per 100 million
manipulations.'®! Given the extremely low incidence of seri-
ous complications, a review of RCTs provides limited infor-
mation; however, estimates based on case reports are likely to
underestimate risk, while large prospective cohorts are lack-
ing. To our knowledge, only one systematic review has exam-
ined the safety of SMT to the low-back based on case reports
and surveys, which concluded that the risk of SMT causing a
clinically worsened disc herniation or cauda equina syndrome
in a patient presenting with lumbar disc herniation to be esti-
mated at 1 in 3.7 million treatments.!%?

Limitations and Strengths
There are a number of limitations to this review. The primary
limitation, which is common to many systematic reviews, is
the lack of studies with a low RoB. Despite the fact that the
majority of the studies included in this review were published
in the last decade, methodologically well-conducted studies
remain scarce.

A second limitation is the possibility of publication bias,
which we attempted to minimize through an extensive da-
tabase search. We did not actively seek unpublished studies;

Spine

however, it could be argued that this is unlikely to have had
an important impact on the overall results. Surprisingly, many
of the studies published in the last decade did not have a pub-
lished protocol and, to our knowledge, had not registered
their study in one of the many trial registries, indicating that
many trials conducted in the 21st century still do not conform
to international procedure. In the absence of 100% confor-
mity, it remains difficult to ascertain to what extent studies do
not publish their findings because the results prove less than
favorable. In addition, we uncovered a couple of irregulari-
ties, for example, a study that began recruitment 10 years ago
but has not yet been published (ISRCTN61808774) or an-
other study that was terminated without further explanation
(NCT00269503).

Finally, we would have liked to have conducted a meta-
regression for the purpose of exploring heterogeneity between
studies; however, there were too few studies per outcome to
allow for a meaningful analysis and the distribution of data
for the outcomes, pain and functional status, appeared to be
clustered; that is, the data did not follow a normal distribu-
tion. Furthermore, results from the sensitivity analyses did not
suggest any important directions of effect for the confounders
and effect modifiers examined.

Strengths of this review include the methodological rigor
applied, including a published protocol and the meta-analyses,
which allowed us to conduct meaningful sensitivity analyses.

Agreements and Disagreements with Other

Studies or Reviews

Ostensibly, these results are consistent with the previous
review, which concluded that there is evidence that SMT is
neither superior nor inferior to other effective treatments
for patients with chronic low-back pain. In comparison to
the previous review,'? approximately two-thirds of the stud-
ies included are new and many more studies have been in-
cluded with a low RoB; therefore, our findings are thought
to be much more robust. These results are also consistent
with other recent systematic reviews, which conducted prin-
cipally narrative analyses’”?*'%; however, the findings from
our review are more optimistic than another review,!** which
conducted meta-analyses. Another systematic review was
identified, which pooled data from six trials of osteopathic
manipulative therapy and concluded that osteopathic manip-
ulative therapy significantly reduces low-back pain'®’; how-
ever, that review did not limit the results to trials of chronic
low-back pain. A recent review of systematic reviews, includ-
ing the earlier version of this review, concluded that SMT
produces small clinical benefits that are equivalent to those
of other commonly used therapies.’

CONCLUSIONS

Implications for Practice

High-quality evidence suggests that there is no clinically rel-
evant difference between SMT and other interventions for
reducing pain and improving function in patients with chron-
ic low-back pain. Therefore, the decision to refer for SMT
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should be based on costs, preferences of the patient and pro-
viders, and relative safety of the treatment options.

Implications for Research
Future studies should:

1. Evaluate the effects of SMT as an additional or
adjunct therapy, for example, in the case of SMT in
multimodal treatment packages.

2. There is a dire need for cost-effectiveness studies. If
SMT is equal to other presumed effective interventions
for chronic low-back pain, SMT may be more cost-
effective because the therapy is typically provided in a
limited number of treatment sessions (as compared to,
e.g., exercise therapy or behavioral treatment).

> Key Points

O A systematic review was conducted to assess the ef-
fects of SMT for chronic low-back pain.

U 26 RCTs were identified (N = 6070), nine of which
had a low risk of bias.

U There is high-quality evidence that SMT has a small,
statistically significant but not clinically relevant,
short-term effect on pain relief and functional status
in comparison with other interventions.

U No serious complications were observed with SMT.

U The decision to refer for SMT should be based on
costs, preferences of the patient and providers, and
relative safety of the treatment options.
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