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A B S T R A C T

Background

Many therapies exist for the treatment of low-back pain including spinal manipulative therapy (SMT), which is a worldwide, extensively

practised intervention. This report is an update of the earlier Cochrane review, first published in January 2004 with the last search for

studies up to January 2000.

Objectives

To examine the effects of SMT for acute low-back pain, which is defined as pain of less than six weeks duration.

Search methods

A comprehensive search was conducted on 31 March 2011 in the Cochrane Central Register of Controlled Trials (CENTRAL),

MEDLINE, EMBASE, CINAHL, PEDro, and the Index to Chiropractic Literature. Other search strategies were employed for

completeness. No limitations were placed on language or publication status.

Selection criteria

Randomized controlled trials (RCTs) which examined the effectiveness of spinal manipulation or mobilization in adults with acute

low-back pain were included. In addition, studies were included if the pain was predominantly in the lower back but the study allowed

mixed populations, including participants with radiation of pain into the buttocks and legs. Studies which exclusively evaluated sciatica

were excluded. No other restrictions were placed on the setting nor the type of pain. The primary outcomes were back pain, back-

pain specific functional status, and perceived recovery. Secondary outcomes were return-to-work and quality of life. SMT was defined

as any hands-on therapy directed towards the spine, which includes both manipulation and mobilization, and includes studies from

chiropractors, manual therapists, and osteopaths.

Data collection and analysis

Two review authors independently conducted the study selection and risk of bias (RoB) assessment. Data extraction was checked

by the second review author. The effects were examined in the following comparisons: SMT versus 1) inert interventions, 2) sham

SMT, 3) other interventions, and 4) SMT as an additional therapy. In addition, we examined the effects of different SMT techniques
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compared to one another. GRADE was used to assess the quality of the evidence. Authors were contacted, where possible, for missing

or unclear data. Outcomes were evaluated at the following time intervals: short-term (one week and one month), intermediate (three

to six months), and long-term (12 months or longer). Clinical relevance was defined as: 1) small, mean difference (MD) < 10% of the

scale or standardized mean difference (SMD) < 0.4; 2) medium, MD = 10% to 20% of the scale or SMD = 0.41 to 0.7; and 3) large,

MD > 20% of the scale or SMD > 0.7.

Main results

We identified 20 RCTs (total number of participants = 2674), 12 (60%) of which were not included in the previous review. Sample

sizes ranged from 36 to 323 (median (IQR) = 108 (61 to 189)). In total, six trials (30% of all included studies) had a low RoB. At most,

three RCTs could be identified per comparison, outcome, and time interval; therefore, the amount of data should not be considered

robust. In general, for the primary outcomes, there is low to very low quality evidence suggesting no difference in effect for SMT

when compared to inert interventions, sham SMT, or when added to another intervention. There was varying quality of evidence

(from very low to moderate) suggesting no difference in effect for SMT when compared with other interventions, with the exception

of low quality evidence from one trial demonstrating a significant and moderately clinically relevant short-term effect of SMT on pain

relief when compared to inert interventions, as well as low quality evidence demonstrating a significant short-term and moderately

clinically relevant effect of SMT on functional status when added to another intervention. In general, side-lying and supine thrust

SMT techniques demonstrate a short-term significant difference when compared to non-thrust SMT techniques for the outcomes of

pain, functional status, and recovery.

Authors’ conclusions

SMT is no more effective in participants with acute low-back pain than inert interventions, sham SMT, or when added to another

intervention. SMT also appears to be no better than other recommended therapies. Our evaluation is limited by the small number of

studies per comparison, outcome, and time interval. Therefore, future research is likely to have an important impact on these estimates.

The decision to refer patients for SMT should be based upon costs, preferences of the patients and providers, and relative safety of

SMT compared to other treatment options. Future RCTs should examine specific subgroups and include an economic evaluation.

P L A I N L A N G U A G E S U M M A R Y

Spinal manipulative therapy for acute low-back pain

Low-back pain is a common and disabling disorder, representing a great burden both to the individual and society. It often results in

reduced quality of life, time lost from work, and substantial medical expense. Spinal manipulative therapy (SMT) is widely practised

by a variety of healthcare professionals worldwide and is a common choice for the treatment of low-back pain. The effectiveness of this

form of therapy for the management of acute low-back pain is, however, not without dispute.

For this review, acute low-back pain was defined as pain lasting less than six weeks. Only cases of low-back pain not caused by a

known underlying condition, for example, infection, tumour, or fracture, were included. Also included were patients whose pain was

predominantly in the lower back but may also have radiated (spread) into the buttocks and legs.

SMT is known as a ’hands-on’ treatment directed towards the spine, which includes both manipulation and mobilization. The therapist

applies manual mobilization by passively moving the spinal joints within the patient’s range of motion using slow, passive movements,

beginning with a small range and gradually increasing to a larger range of motion. Manipulation is a passive technique whereby the

therapist applies a specifically directed manual impulse, or thrust, to a joint at or near the end of the passive (or physiological) range of

motion. This is often accompanied by an audible ‘crack’.

In this review, a total of 20 randomized controlled trials (RCTs) (representing 2674 participants) assessing the effects of SMT in

patients with acute low-back pain were identified. Treatment was delivered by a variety of practitioners, including chiropractors, manual

therapists, and osteopaths. Approximately one-third of the trials were considered to be of high methodological quality, meaning these

studies provided a high level of confidence in the outcome of SMT.

Overall, we found generally low to very low quality evidence suggesting that SMT is no more effective in the treatment of patients

with acute low-back pain than inert interventions, sham (or fake) SMT, or when added to another treatment such as standard medical

care. SMT also appears to be no more effective than other recommended therapies. SMT appears to be safe when compared to other

treatment options but other considerations include costs of care.
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S U M M A R Y O F F I N D I N G S F O R T H E M A I N C O M P A R I S O N [Explanation]

Spinal manipulative therapy compared to other interventions for acute low-back pain

Patient or population: Patients with acute low-back pain

Settings: Primary or tertiary care

Intervention: Spinal manipulative therapy

Comparison: Other interventions (e.g. physiotherapy, exercise, back school)

Outcomes Illustrative comparative risks* (95% CI) Relative effect

(95% CI)

No of Participants

(studies)

Quality of the evidence

(GRADE)

Comments

Assumed risk Corresponding risk

Other interventions Spinal manipulative

therapy

Pain at one week

0 (no pain) to 10 (worse

pain)

The mean pain at one

week ranged across con-

trol groups from

2.6 to 3.5 points

The mean pain at one

week in the intervention

groups was

0.1 higher

(0.5 lower to 0.7 higher)

383

(3 studies)

⊕⊕©©

low1,2

Small, not clinically-rele-

vant effect.

Pain at one month

0 (no pain) to 10 (worse

pain)

The mean pain at one

month ranged across

control groups from

0.5 to 2.3 points

The mean pain at one

month in the intervention

groups was

0.2 lower

(0.5 lower to 0.2 higher)

606

(3 studies)

⊕⊕⊕©

moderate1

Small, not clinically-rele-

vant effect.

Functional status at one

week

Roland Morris Disabil-

ity Questionnaire. Scale

from: 0 (no dysfunction)

to 24 (worse function)

The mean functional sta-

tus at one week in the

control groups was

7.2 points

The mean functional sta-

tus at one week in the in-

tervention groups was

0.1 standard deviations

higher

(0.2 lower to 0.3 higher)

241

(1 study)

⊕⊕©©

low2,3

Small, not clinically-rele-

vant effect.
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Functional status at one

month

Roland Morris Disabil-

ity Questionnaire. Scale

from: 0 (no dysfunction)

to 24 (worse function)

The mean functional sta-

tus at one month in the

control groups was

4.1 points

The mean functional sta-

tus at one month in the

intervention groups was

0.5 points lower

(1.2 lower to 0.2 higher)

681

(3 studies)

⊕⊕⊕©

moderate1

Small, not clinically-rel-

evant effect. Based on

pooled SMD: -0.11 (-0.

26 to 0.05).4

Recovery at one month Study population RR 1.06

(0.94 to 1.21)

117

(2 studies)

⊕⊕©©

low1,5

Small, not clinically-rele-

vant effect.
87 per 100 92 per 100

(81 to 100)

Serious adverse events Study population Not estimable 2 studies Total 578 participants. No

serious adverse events

were observed in the SMT

group

CI: Confidence interval; RR: Risk ratio;⊕⊕©© = these symbols indicate how many of the items were fulfilled (for each ⊕, one item was fulfilled and corresponds to the different levels of

evidence)

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.

Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.

Very low quality: We are very uncertain about the estimate.

1 High RoB
2 N<400 subjects.
3 Only one study reported the outcome; therefore, data are inconsistent and imprecise.
4 RMDQ based upon Cherkin 1998.
5 N<300 events.
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B A C K G R O U N D

Low-back pain is a common and disabling disorder in western soci-

ety which represents a great societal and financial burden (Dagenais

2008). Therefore, adequate treatment of low-back pain is an im-

portant issue for patients, clinicians, and healthcare policy makers.

One widely used intervention for low-back pain is spinal manipu-

lative therapy (SMT), which has been examined in numerous ran-

domized controlled trials (RCTs). These trials have been summa-

rized in recent systematic reviews (Bronfort 2004a; Cherkin 2003;

Brown 2007) that have formed the basis for recommendations in

clinical guidelines (Chou 2007; van Tulder 2006). However, these

recommendations are largely based on an earlier version of this

Cochrane review (Assendelft 2004), which reported that SMT was

superior only to sham therapy or therapies judged to be ineffective

or even harmful, and concluded that there was no evidence that

SMT is superior to other standard treatments for patients with

acute low-back pain. The effect sizes, however, were small and ar-

guably not clinically relevant. Furthermore, these estimates were

based mainly on small studies with a high risk of bias.

SMT is delivered by various professional groups, including chi-

ropractors, manual therapists, and osteopaths, and is included in

many national guidelines for the management of acute low-back

pain (Koes 2001; van Tulder 2004). These recommendations vary

however. In most guidelines, SMT is considered to be a therapeu-

tic option in the acute phase of a low-back pain episode. The USA,

UK, New Zealand, and Danish guidelines consider SMT a useful

treatment, whereas the Dutch, Australian, and Israeli guidelines

do not recommend SMT for the acute phase (van Tulder 2006).

This report is an update of the previous Cochrane review and fol-

lows the most recent guidelines developed by The Cochrane Col-

laboration in general (Higgins 2011) and by the Cochrane Back

Review Group (Furlan 2009) in particular. The current review

was split into two parts according to duration of the complaint,

namely acute and chronic low-back pain. The review on chronic

low-back pain has since been published (Rubinstein 2011). The

present review focuses on the effectiveness of SMT for acute low-

back pain (Rubinstein 2010) and follows the same methodology

as the review for chronic low-back pain.

Description of the condition

Low-back pain is defined as pain and discomfort that is localised

below the costal margin and above the inferior gluteal folds, with

or without referred leg pain. Acute low-back pain is defined as

the duration of an episode persisting for no longer than six weeks.

This condition is considered to be typically self-limiting, with a

recovery rate of 90% within six weeks of the initial episode, while

2% to 7% develop chronic low-back pain (van Tulder 2006). Non-

specific low-back pain is operationally defined as low-back pain

not attributed to a recognisable, specific pathology (for example

infection, tumor, or fracture).

Description of the intervention

In this review, SMT is considered to be any hands-on treatment

that includes manipulation, mobilization, or both, directed to-

wards the spine. Mobilizations use low-grade velocity, small or

large amplitude passive movement techniques within the patient’s

joint range of motion and control. Manipulation, on the other

hand, uses a high velocity impulse or thrust applied to a synovial

joint over a short amplitude at or near the end of the passive

or physiologic range of motion, which is often accompanied by

an audible ’crack’ (Sandoz 1969). 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 (Evans 2002;

Unsworth 1971). Various practitioners, including chiropractors,

manual therapists (physiotherapists trained in manipulative tech-

niques), orthomanual therapists (medical doctors trained in ma-

nipulation), or osteopaths use this intervention. However, the fo-

cus of the treatment, education, diagnostic procedures used, treat-

ment objectives, techniques, as well as the philosophy of the vari-

ous professions differ, often considerably. For example, the focus

of orthomanual therapy is on correcting abnormal positions of the

skeleton and establishing symmetry in the spine through mobi-

lization. Manual therapy focuses on correcting functional disor-

ders of the musculoskeletal system through predominantly pas-

sive mobilization and sometimes using high-velocity low-ampli-

tude (HVLA) techniques. Chiropractors, on the other hand, focus

on correcting disorders of the neuromusculoskeletal system by us-

ing predominantly HVLA manipulative techniques (van de Veen

2005).

How the intervention might work

Many hypotheses exist regarding the mechanism of action for

spinal manipulation and mobilization (Bronfort 2008; Khalsa

2006; Pickar 2002), which to some extent is due to the difference

in opinions between the various professional groups. Some have

postulated that mobilization and manipulation should be assessed

as separate entities given their theoretically different mechanisms

of action (Evans 2002). The modes of action might be roughly

divided into mechanical and neurophysiologic. The mechanistic

approach suggests that SMT acts on a manipulable lesion (of-

ten called the functional spinal lesion or subluxation) and pro-

poses that forces to reduce internal mechanical stresses result in re-

duced symptoms (Triano 2001). The neurophysiologic approach

suggests that SMT impacts the primary afferent neurons from

paraspinal tissues, the motor control system, and pain process-

ing (Pickar 2002). In conclusion, it would appear that the actual

mechanism remains debatable (Evans 2002; Khalsa 2006).

Why it is important to do this review
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SMT is a worldwide, extensively practised intervention; however,

its effectiveness for acute low-back pain is not without dispute. Al-

though numerous systematic reviews have examined the effective-

ness of SMT for low-back pain (Airaksinen 2006; Chou 2007),

very few have conducted a meta-analysis, especially for acute low-

back pain. The previous Cochrane review (Assendelft 2004) last

searched for studies up to January 2000. Numerous RCTs have

been identified since then. In addition, the methodology for con-

ducting systematic reviews, including the criteria for evaluating

the risk of bias and the GRADE system for evaluating the strength

of the evidence, have been substantially revised; therefore, this

update is thought to shed a more reliable overview on this issue

(Higgins 2011).

O B J E C T I V E S

The objective of this review was to examine the effectiveness of

SMT on primary (that is pain, functional status, and recovery)

and secondary outcomes (that is return-to-work, quality of life) as

compared to inert interventions, sham, and all other treatments

for adults with acute low-back pain. The effects were examined for

short-term (closest to one month), intermediate (closest to three

to six months), and long-term follow-up (closest to 12 months).

M E T H O D S

Criteria for considering studies for this review

Types of studies

All randomized controlled trials (RCTs) were included with the

exception of those that used inappropriate randomization proce-

dures (for example alternate allocation, birth dates). In addition,

studies with follow-up of less than one day were excluded.

Types of participants

Inclusion criteria

• Adult participants (> 18 years of age) with a mean duration

of low-back pain < six weeks

• Participants with or without radiating pain

No limits were placed on the setting (that is whether from primary,

secondary, or tertiary care).

Exclusion criteria

Participants with:

• post-partum low-back pain or pelvic pain due to pregnancy,

• pain not related to the low-back, e.g. coccydynia,

• post-operative studies or participants with ’failed-back

syndrome’;

or studies which:

• examined ’maintenance care’ or prevention,

• exclusively examined specific pathologies, including

sciatica. Of note: Studies of sciatica were excluded because it is a

prognostic factor associated with worse pain, disability, or both

(Bronfort 2004; Bouter 1998), especially with SMT (Axen 2005;

Malmqvist 2008). It is thought to represent a pathology different

than non-specific low-back pain.

Types of interventions

Experimental intervention

The experimental interventions examined in this review included

both spinal manipulation and mobilization of the spine. Unless

otherwise indicated, SMT refers to both modes of ’hands-on’ treat-

ment of the spine.

Types of comparisons

Studies were included for consideration if the study design used

indicated that the observed differences were due to the unique con-

tribution of SMT. This excludes studies with a multi-modal treat-

ment as one of the interventions (for example standard physician

care + spinal manipulation + exercise therapy) and either a differ-

ent type of intervention or only one intervention from the multi-

modal therapy as the comparison (for example standard physician

care alone) since this would make it impossible to decipher the

actual effect of SMT.

Comparison therapies were combined into the following main

clusters:

1) SMT versus inert interventions;

2) SMT versus sham SMT;

3) SMT versus all other therapies;

4) SMT plus any intervention versus that same intervention alone

(i.e. SMT as an adjunct therapy);

5) SMT versus another SMT technique (e.g. side-lying thrust

SMT versus non-thrust side-lying technique, supine thrust SMT

versus side-lying thrust SMT).

Inert interventions include detuned diathermy and detuned ultra-

sound. Sham SMT was defined as any manipulation or mobiliza-

tion technique that was ostensibly indistinguishable for the patient

from the true technique, meaning the patient did not know if he

or she was receiving the real’ (or active component) or the placebo

or ’fake’ therapy. Sham SMT was considered acceptable if this was
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queried among the participants post-treatment and the blinding

appeared to be successful.

Types of outcome measures

Only patient-reported outcome measures were evaluated. Physio-

logical measures, such as spinal flexibility or degrees achieved with

a straight leg raise test (that is Lasegue’s test), were not considered

clinically-relevant outcomes and were not included in the analyses.

Primary outcomes

• Pain, measured by a visual analogue or other pain scale (e.g.

visual analogue scale (VAS), numerical rating scale (NRS),

McGill pain score)

• Back-pain specific functional status, measured by a back-

pain specific scale (e.g. Roland-Morris Disability Questionnaire

(RMDQ), Oswestry Disability Index (ODI))

• Global improvement or perceived recovery, measured by an

ordinal or dichotomous scale (defined as the number of patients

reported to be recovered or nearly recovered)

Secondary outcomes

• Perceived health status or quality of life (e.g. subscale from

the SF-36, the EuroQol thermometer)

• Return-to-work

Search methods for identification of studies

Electronic searches

RCTs and systematic reviews were identified by electronically

searching the following databases (search date: 31 March 2011).

The search was limited to studies published since 2000. Stud-

ies published prior to this date were included in the previous

Cochrane review and were also considered for inclusion in this

updated review.

• Cochrane Central Register of Controlled Trials

(CENTRAL) (Appendix 1).

• MEDLINE (Appendix 2).

• EMBASE (Appendix 3).

• CINAHL (Appendix 4).

• PEDro.

• Index to Chiropractic Literature.

The search strategy developed by the Cochrane Back Group

was followed using free text words and medical subject headings

(MeSH). The search was conducted by a clinical librarian with ex-

perience in searching for articles for systematic reviews. The search

was updated on July 18, 2012.

Searching other resources

We also screened the reference lists of all included studies and (sys-

tematic) reviews pertinent to this topic. We reviewed grey litera-

ture that is available electronically from clinical trials registers and

the websites recommended by the Chiropractic Library Collabo-

ration. We searched for registered trials in the US Clinical Trials

database and the World Health Organization International Clin-

ical Trials Registry Platform (ICTRP). Selected researchers famil-

iar with this literature were also approached in order to confirm

whether our selection of studies was complete.

Data collection and analysis

Two review authors (SMR, CBT) independently conducted the

selection of studies and performed the risk of bias assessment.

Both qualitative and quantitative data were extracted by one review

author and checked for accuracy against the original paper by the

second review author. All disagreements were resolved through

consensus and it was not necessary to consult a third review author

(MWvT).

Selection of studies

We screened titles and abstracts from the search results. Potentially

relevant studies were obtained in full text and independently as-

sessed for inclusion. Disagreements were resolved through discus-

sion. Only full papers were evaluated. Abstracts and proceedings

from congresses or any other ’grey literature’ were excluded. No

language restrictions were imposed.

Data extraction and management

A standardized form was used to extract the qualitative data. The

following were extracted: study characteristics (for example coun-

try where the study was conducted, recruitment modality, source of

funding, risk of bias), patient characteristics (for example number

of participants, age, gender), description of the experimental and

control interventions, duration of follow-up, types of outcomes

assessed, and the authors’ results and conclusions. Data relating

to the primary outcomes were assessed for inclusion in the meta-

analyses. Data were not extracted from those studies thought to

have a fatal flaw, which was defined as: 1) a drop-out rate greater

than 50% at the first and subsequent follow-up measurements; or

2) statistically and clinically-relevant, important baseline differ-

ences for one or more primary outcomes (that is pain, functional

status) indicating unsuccessful randomization. Final value scores

were used for the meta-analyses only, meaning data were estimated

when change scores were presented. Outcomes were assessed at

one week as well as at one, three and 12 months and were cate-

gorized according to the time closest to these intervals. In some

cases outcome data were not available for the three month interval
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but were available for six months, in which case these data were

extracted and labelled as such (that is three to six months).

Assessment of risk of bias in included studies

The risk of bias assessment for RCTs was conducted using the

12 criteria recommended by the Cochrane Back Review Group.

These criteria are standard for evaluating effectiveness of interven-

tions for low-back pain (Appendix 5) (Higgins 2011) and includes

blinding of the patient, treatment provider, and outcomes assessor.

For the purpose of this review, any attempt to blind the outcome

assessor was considered irrelevant because the patient is viewed to

be the outcome assessor when evaluating subjective, self-reported

measures such as pain, functional status, or recovery. Therefore, if

the patient was not blinded the outcome assessor was also consid-

ered not blinded. The criteria were scored as at ’high’ or ’low’ risk

of bias and were reported in the ’Risk of bias’ table. A study with

a low risk of bias was defined as fulfilling six or more of the crite-

ria, which is supported by empirical evidence (van Tulder 2009).

In all cases and where possible, an attempt was made to contact

authors for clarification on methodological issues, if necessary, or

for unpublished data. In addition, we attempted to contact all au-

thors from the previous decade with our risk of bias assessment

and they were given the opportunity to provide feedback. Where

necessary, this was discussed among the research team members.

No attempt was made to contact authors for publications earlier

than 2000. The review authors were not blinded to the authors of

the individual studies, institution, or journal.

Measures of treatment effect

Pain was examined as a mean difference while functional status

was examined as a standardized mean difference (SMD) because

different instruments were used to assess functional status. For the

mean difference, results were assessed on an 0 to 10 point scale

and converted when necessary. A negative effect size indicates that

SMT is more beneficial than the comparison therapy, meaning

participants have less pain and better functional status. For di-

chotomous outcomes (that is recovery, return-to-work) a risk ra-

tio (RR) was calculated and the event defined as the number of

participants recovered or returned to work. A RR > 1 indicates

that SMT leads to a greater chance of recovery or return-to-work.

A random-effects model was used because there was a substantial

amount of clinical and unexplained heterogeneity across studies.

Funnel plots were constructed using all data from the outcomes

pain and functional status in order to evaluate possible publica-

tion bias, thus regardless of the type of comparison or follow-up

interval. For each treatment comparison, an effect size and a 95%

confidence interval (CI) were calculated. All analyses were con-

ducted in Review Manager 5.1.

Assessment of clinical relevance

Clinical relevance (Cohen 1988; Higgins 2011), as measured by

the pooled effect size, was defined as follows.

• Small: MD < 10% of the scale (e.g. < 1 mm on a 10 mm

VAS); SMD < 0.4; RR < 1.25.

• Medium: MD = 10% to 20% of the scale; SMD = 0.41 to

0.7; RR = 1.25 to 2.0.

• Large: MD > 20% of the scale; SMD > 0.7; RR > 2.0.

For the interpretation of minimal important change (MIC), from

the patient’s perspective, the following absolute cut-offs were con-

sidered: 2 points for 0 to 10 on the NRS, 5 points for the Rolland

Morris Disability Questionnaire, and 10 points for the Oswestry

Disability Index (Ostelo 2008).

Unit of analysis issues

The numbers of participants were accordingly reduced for those

studies where multiple comparisons were examined and included

in the same comparison in the meta-analysis. This was conducted

in order to prevent overestimating the number of participants for

the ’shared’ intervention (that is SMT).

Dealing with missing data

When data were reported in a graph only, we estimated the means

and standard deviations. We attempted to contact authors when

standard deviations were not reported. If the standard deviations

for follow-up measurements was missing, the baseline measure

was used for the subsequent follow-ups. Finally, if no measure

of variation was reported anywhere we estimated the standard

deviation based upon other studies with a similar population and

risk of bias.

Assessment of heterogeneity

Heterogeneity was explored in two manners, by subjective inter-

pretation (’eye-ball test’) and by formally testing using the Q-test

(Chi²) and I² statistic; however, the decision regarding heterogene-

ity was dependent upon the I² (Higgins 2011) and we used a cut-

off of 40%. Results were described in the text when the results

were thought to be too heterogeneous to meaningfully report a

pooled value.

Assessment of reporting biases

We searched for protocols of the studies in ClinicalTrials.org and

ISRCTN.org, particularly when studies did not reference their

protocol and when we were not able to contact the original authors.
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Data synthesis

The overall quality of the evidence and strength of the recom-

mendations were evaluated using GRADE (Guyatt 2008) and

discussed by three principal members of the group (SMR, CBT,

MWvT). Quality of the evidence is defined as follows.

High quality: further research is very unlikely to change the level

of evidence. There are sufficient data with narrow confidence in-

tervals. 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 important

impact on confidence in the estimate of effect and is likely to

change it; 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.

The quality of the evidence for a specific outcome was based upon

five domains and subsequently downgraded from high quality to

moderate, low, or very low quality depending upon how many

of the domains were fulfilled. For each domain that was not met

quality was reduced by one level. The domains are as follows: 1)

limitations in design (downgraded if > 25% of the participants

were from studies with a high risk of bias); 2) inconsistency of

results (downgraded in the presence of significant heterogeneity

(I² > 40%) or inconsistent findings (in the presence of widely dif-

fering estimates of the treatment effect, that is individual studies

favouring the intervention or control group)); 3) indirectness (that

is generalizability of the findings; downgraded if > 50% of the par-

ticipants were outside the target group, for example studies which

exclusively examined older participants or included inexperienced

treating physicians); 4) imprecision (downgraded if less than 400

subjects for continuous data and less than 300 events for dichoto-

mous data (Mueller 2007)); and 5) other (for example publication

bias). Comparisons that included only a single study (N < 400

for continuous outcomes, N < 300 for dichotomous outcomes)

were considered inconsistent and imprecise and thought to pro-

vide ’low quality evidence’, which could be further downgraded to

’very low quality evidence’ if limitations in design or indirectness

were also present. ’Summary of finding’ tables were generated for

the primary analyses and for the primary outcome measures only,

regardless of statistical heterogeneity.

Subgroup analysis and investigation of heterogeneity

Regardless of possible heterogeneity, stratified analyses were con-

ducted by the control groups as defined in ’Types of interventions’

and by the duration of follow-up.

R E S U L T S

Description of studies

See: Characteristics of included studies; Characteristics of

excluded studies; Characteristics of studies awaiting classification;

Characteristics of ongoing studies.

See Characteristics of included studies; Characteristics of excluded

studies; Table 1.

Results of the search

In total, 20 trials were identified which fulfilled the inclusion cri-

teria: eight (40%) of the trials were published since the previous

review (Brennan 2006; Childs 2004; Cleland 2009; Hallegraeff

2009; Hancock 2007; Hoiriis 2004; Juni 2009; Sutlive 2009)

(Figure 1). One of the trials (Seferlis 1998) was awaiting assess-

ment at the time of publication of the previous review and, there-

fore, not included in the previous assessment.
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Figure 1. Study flow diagram. Summary of selection process. (Updated July 25, 2012)
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A search of ongoing trials in ClinicalTrials.gov and the WHO IC-

TRP Search Portal revealed three trials examining acute or suba-

cute low-back pain. A preliminary report of one of the studies re-

vealed that the majority of participants recruited thus far have sub-

acute pain (NCT01211613). Another study was identified which

according to the trial registry was completed in 2007; however, a

search in PubMed and contact with a colleague of the principal

investigator suggests that it has not (yet) been submitted for pub-

lication (NCT00497861). A third study was identified as a fea-

sibility study that is in the final stages of manuscript preparation

(NCT00632060) and examined participants with acute low-back

pain in a military setting.

The countries in which the studies were conducted varied but were

largely limited to North America and Europe: nine were conducted

in the USA (Brennan 2006; Cherkin 1998; Childs 2004; Cleland

2009; Cramer 1993; Hadler 1987; Hoehler 1981; Hoiriis 2004;

Sutlive 2009); three in Sweden (Bergquist-Ullman 1977; Seferlis

1998; Skargren 1997); two in Australia (Farrell 1982; Hancock

2007) and the UK (Glover 1974; MacDonald 1990); and one

in each of Denmark (Rasmussen 1979), Italy (Postacchini 1988),

Netherlands (Hallegraeff 2009), and Switzerland (Juni 2009). All

trials were published in English.

Included studies

In total, 2674 participants were examined in the trials. Study

sample sizes ranged from 36 to 323 (median (IQR) = 108 (61,

189)). A sample size calculation was performed in eight (40%)

of the studies based upon determining a minimally clinically-rel-

evant difference for one or more of the primary outcome mea-

sures (Brennan 2006; Cherkin 1998; Childs 2004; Cleland 2009;

Hallegraeff 2009; Hancock 2007; Juni 2009; Sutlive 2009).

Types of studies

Slightly less than half of the studies examined multiple com-

parisons: three arms (Bergquist-Ullman 1977; Brennan 2006;

Cherkin 1998; Cleland 2009; Hoiriis 2004; Seferlis 1998); fours

arms (Hancock 2007); and six arms (Postacchini 1988). The fol-

lowing comparisons were identified.

1) Seven studies compared SMT to inert interventions (i.e. educa-

tional booklet (Cherkin 1998), detuned ultrasound and cold packs

(Cramer 1993), detuned ultrasound (Hancock 2007), detuned

short-wave diathermy (Glover 1974), anti-oedema gel spread over

the lumbar region (Postacchini 1988), bed rest (Postacchini 1988),

and short-wave diathermy (Bergquist-Ullman 1977; Rasmussen

1979)). No studies were identified which compared SMT to no

intervention or a waiting list control.

2) One study compared SMT to sham SMT (Hoiriis 2004).

3) Eight studies compared SMT to any other intervention

(i.e. exercise (Brennan 2006; Seferlis 1998), physical therapy

(Bergquist-Ullman 1977; Cherkin 1998 (according to McKenzie

principles); Farrell 1982; Postacchini 1988; Skargren 1997), mas-

sage (Hoehler 1981), standard general practitioner (GP) care con-

sisting primarily of prescription (diclofenac or codeine) or non-

prescription medication (paracetamol), or both (Postacchini 1988;

Seferlis 1998), back school (Bergquist-Ullman 1977; Postacchini

1988)).

4) Four studies examined the additional benefit of SMT to an-

other intervention (i.e. consisting of GP visits where advice was

given on posture, exercise, and avoidance of occupational distress

(MacDonald 1990), medication as necessary (Juni 2009), exercise

(Childs 2004), and physiotherapy (Hallegraeff 2009)).

5) Three studies compared different SMT techniques one to an-

other (Cleland 2009; Hadler 1987; Sutlive 2009).

Study population

Most participants were middle-aged, recruited from primary or

secondary care. In one study the vast majority were male (be-

cause this was a study conducted in an industrial setting) (Glover

1974) and another study included exclusively male participants

(Rasmussen 1979). Two studies were conducted in an occu-

pational setting (Bergquist-Ullman 1977; Glover 1974). Vir-

tually all studies included patients with or without radiating

pain and most were clear that patients with nerve root signs or

compressive neuropathy were excluded (Brennan 2006; Cherkin

1998; Childs 2004; Cleland 2009; Cramer 1993; Farrell 1982;

Glover 1974; Hallegraeff 2009; Hancock 2007; Hoiriis 2004; Juni

2009; MacDonald 1990; Rasmussen 1979; Skargren 1997; Sutlive

2009). Other studies allowed those with sciatica or radiculopa-

thy (Hadler 1987 (“some had signs of radiculopathy”); in Seferlis

1998 78% had low-back pain only; and others did not specify if

patients with radiating pain were included or not (Hoehler 1981)

(Table 1). Virtually all studies included patients with less than

four weeks of low-back pain. Approximately half of the studies

included patients with exclusively acute (< six weeks) low-back

pain (Cramer 1993; Farrell 1982; Hadler 1987; Hallegraeff 2009;

Hancock 2007; Hoiriis 2004; Juni 2009; Rasmussen 1979; Seferlis

1998), while others included a mixed population (that is acute

and subacute (Bergquist-Ullman 1977; Brennan 2006; Cleland

2009; Sutlive 2009) or acute, subacute, or chronic (Cherkin 1998;

Childs 2004; Hoehler 1981; MacDonald 1990; Postacchini 1988;

Skargren 1997)). In one study it was unclear what proportion of

participants had acute low-back pain; however, data were stratified

by duration (< seven days and > seven days) and therefore we used

the data for < seven days only (Glover 1974). Another study also
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included participants with neck pain but the vast majority (78%,

n = 253/323) had low-back pain (Skargren 1997).

Technique: type, practitioner, number and duration of

treatments

The studies were rather diverse with regards to the type of ma-

nipulator or practitioner and manipulation and the number and

duration of treatments delivered. Most treatments were deliv-

ered either by physiotherapists (Bergquist-Ullman 1977; Brennan

2006; Childs 2004; Cleland 2009; Farrell 1982; Hallegraeff 2009;

Hancock 2007; Seferlis 1998; Sutlive 2009) or chiropractors

(Cherkin 1998; Cramer 1993; Hoiriis 2004; Postacchini 1988;

Skargren 1997), while in other cases either an osteopathic physi-

cian (Hadler 1987; Hoehler 1981), combination physiotherapist

or medical manipulator (Rasmussen 1979), medical manipulator

or osteopath (Glover 1974; Juni 2009) delivered care. In three

studies care was delivered by a relatively large number of practi-

tioners (Childs 2004 (n = 14); Cleland 2009 (n = 17); Hancock

2007 (n = 15)) while in other cases care was delivered either

by one or a few select practitioners (Glover 1974; Juni 2009;

Rasmussen 1979); in all other cases the practitioner was unspec-

ified or unclear. In most cases a high-velocity thrust was deliv-

ered (Cherkin 1998; Childs 2004; Cleland 2009; Cramer 1993;

Hadler 1987; Hallegraeff 2009; Hoehler 1981; Hoiriis 2004; Juni

2009; MacDonald 1990; Postacchini 1988; Skargren 1997; Sutlive

2009), while in other cases it was unclear if a high-velocity thrust

was used or not (Glover 1974; Rasmussen 1979; Seferlis 1998) or a

combination of manipulation or mobilization or both techniques

was used (Bergquist-Ullman 1977; Brennan 2006; Farrell 1982;

Hancock 2007). The mean (or median) number of treatments de-

livered in the SMT group was reported by slightly more than half

of the studies and ranged from one (Glover 1974; Sutlive 2009)

to 10 (Seferlis 1998).

Outcome measures: type, timing

Primary outcomes

Pain: all but one study (Hadler 1987) measured pain. In most cases

it was measured via a visual analogue (VAS) or numerical rating

(NRS) scale; in other cases it was not specified (Rasmussen 1979),

was measured using a four or five point ordinal scale (Postacchini

1988; Hoehler 1981) respectively, or was measured by a 0 to 70

(or 75) point scale (Bergquist-Ullman 1977; MacDonald 1990)

making it unclear how this relates to the more common VAS or

NRS. In addition, in only a minority of studies was it clear what

time-contingent aspect of pain was being measured, which in all

cases where it was stated was current pain or pain in the previous

24 hours (Brennan 2006; Cherkin 1998; Childs 2004; Cleland

2009; Hallegraeff 2009; Hancock 2007; Juni 2009; Seferlis 1998).

Functional status: functional status was measured by most studies

using a validated instrument, such as the Oswestry Disability In-

dex (ODI) (Brennan 2006; Childs 2004; Cleland 2009; Cramer

1993; Hallegraeff 2009; Hoiriis 2004; Seferlis 1998; Skargren

1997; Sutlive 2009) or the Roland-Morris Disability Question-

naire (Cherkin 1998; Hadler 1987; Hancock 2007; Juni 2009),

while other older studies assessed this construct by questioned par-

ticipants about their ability to perform a number of specific back-

related activities, such as the ability to walk across a room or to sit

up or get up out of a low chair (Bergquist-Ullman 1977; Farrell

1982; Hoehler 1981; MacDonald 1990; Postacchini 1988). Two

studies did not assess functional status (Glover 1974; Rasmussen

1979).

Recovery: while most assessed this construct, few assessed it via

the global improvement or similar (3, 5, or 7 point Likert) scale

(Cherkin 1998; Glover 1974; Hadler 1987; Skargren 1997). Other

studies used, for example, a composite score consisting of vari-

ous instruments or measures in order to determine whether their

participants were recovered or not (Farrell 1982; Hoiriis 2004;

Rasmussen 1979), examined number of days to recovery and plot-

ted a Kaplan-Meier curve (Hancock 2007; Juni 2009), based re-

covery on 50% improvement as measured by the ODI (Childs

2004; Cleland 2009), asked participants whether they were recov-

ered or not (Hallegraeff 2009; MacDonald 1990) or whether they

thought the treatment was effective (Hoehler 1981). Six studies

did not measure recovery (Bergquist-Ullman 1977; Brennan 2006;

Cramer 1993; Postacchini 1988; Seferlis 1998; Sutlive 2009).

Secondary outcomes

Seven studies measured return-to-work (Bergquist-Ullman 1977;

Cherkin 1998; Childs 2004; MacDonald 1990; Rasmussen 1979;

Seferlis 1998; Skargren 1997) and two studies measured general

functional status (Hancock 2007; Skargren 1997).

Other outcomes

Two studies conducted cost-effectiveness analyses (Seferlis 1998;

Skargren 1997). Five studies examined medication usage (Childs

2004; Hoiriis 2004; Juni 2009; Seferlis 1998; Skargren 1997).

Follow-up

More than half of the studies limited follow-up to short-term

measurements only (that is < 3 months) (Cramer 1993; Farrell

1982; Glover 1974; Hadler 1987; Hallegraeff 2009; Hancock

2007; Hoehler 1981; Hoiriis 2004; MacDonald 1990; Rasmussen

1979) including, in particular, one study that measured the effect
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two days post-treatment only (Sutlive 2009). Five studies measured

the long-term (that is > 12 months) effects of the treatments (

Bergquist-Ullman 1977; Brennan 2006; Cherkin 1998; Seferlis

1998; Skargren 1997).

Safety

Six studies, with a total of 1195 participants, reported on adverse

events (Cherkin 1998; Cleland 2009; Hancock 2007; Juni 2009;

MacDonald 1990; Skargren 1997). One study reported four se-

rious adverse events, occurring equally in both the experimental

and control groups; however, “neither of the events appeared to

be related to the allocated treatment strategies” (Juni 2009). In

another study 25% of the participants reported at least one side-

effect of treatment; however, there were no differences between

the groups and all symptoms resolved within 48 hours of onset

(Cleland 2009).

Excluded studies

Many studies were excluded because: the proportion of par-

ticipants with acute low-back pain was unclear or unspecified

(Beyerman 2006; Bronfort 1989; Doran 1975; Kinalski 1989;

Meade 1990; Rupert 1985; Sims-Williams 1978; Sims-Williams

1979; Williams 2003; Wreje 1992; Zylbergold 1981); the contri-

bution of SMT to the overall treatment effect could not be de-

termined (Bishop 2010; Blomberg 1994; Delitto 1993; Erhard

1994; Godfrey 1984; Grunnesjo 2004; Waterworth 1985); par-

ticipants had predominantly subacute or chronic low-back pain

(Hsieh 2002; Hurley 2004; Andersson 1999), or exclusively sci-

atica (Mathews 1987; Santilli 2006). Other reasons for exclusion

were: the study was a pseudo-RCT (for example alternate inclu-

sion) (Coyer 1955; Nwuga 1982); the authors did not evaluate

their participants beyond one day (Gemmell 1995; Sanders 1990);

no relevant outcome was measured (Helliwell 1987); or asymp-

tomatic participants were included (Terrett 1984).

Risk of bias in included studies

The results from the risk of bias (RoB) analysis for the individual

studies are summarized in Figure 2. In total, approximately one-

third of the studies were considered to have a low RoB (Cherkin

1998; Cleland 2009; Hallegraeff 2009; Hancock 2007; Juni 2009;

Sutlive 2009), representing 34% of all participants. Overall RoB

scores ranged from zero to nine (median (IQR) 3 (2, 6)). It should

be noted that personal contact with Hallegraeff et al resulted in

this study being given an overall low RoB although the original

evaluation resulted in a high RoB. Only two other trial authors

responded to our assessment of the RoB for their study; which did

not result in any other modifications.
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Figure 2. Risk of bias summary: review authors’ judgements about each risk of bias item for each included

study.
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Allocation

In seven studies (35%) both the sequence generation and alloca-

tion procedure were conducted properly (Brennan 2006; Cherkin

1998; Childs 2004; Hallegraeff 2009; Hancock 2007; Juni 2009;

Sutlive 2009). In an additional four studies (20%) the sequence

generation was conducted properly but they were questionable

regarding the allocation because this was inadequately described

(Bergquist-Ullman 1977; Cleland 2009; Glover 1974; Hoiriis

2004). In the remaining studies it was unclear whether the se-

quence generation and allocation were properly conducted.

Blinding

One study attempted to blind participants to treatment type (

Hoiriis 2004); however, the results suggest that the participants

were able to decipher their group allocation.

Incomplete outcome data

In one study loss to follow-up exceeded 50% of the population

at the second follow-up measurement (three weeks) (Bergquist-

Ullman 1977), representing a fatal flaw. In various other studies

the loss to follow-up exceeded the 30% cut-off for long-term data,

representing potentially biased results.

Selective reporting

Eight studies (40%) were published in the 21st century. It was,

therefore, expected that few studies would fulfil this criterion be-

cause it has only been relatively recently (that is since July 2005)

that trial protocols are required to be registered (Cleland 2009;

Hancock 2007; Juni 2009). It is noteworthy that one older study

indicated that recovery had been recorded at one month but did

not report this, nor other secondary outcomes (Glover 1974);

while in other studies return-to-work was measured but not re-

ported (Rasmussen 1979) and similarly for recovery in another

study (Hallegraeff 2009).

Other potential sources of bias

Publication bias: no firm conclusions could be drawn from the

funnel plots that were suggestive of publication bias (Figure 3;

Figure 4).

Figure 3. Funnel plot of comparison: 5 SMT versus all comparisons - for the outcome ’Pain’. Note: negative

values favour SMT.
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Figure 4. Funnel plot of comparison: 5 SMT versus all comparisons - for the outcome ’Functional status’.

Note: negative values favour SMT.

Source of funding: most studies were funded by non-profit orga-

nizations (Brennan 2006; Childs 2004; Cleland 2009; Cramer

1993; Farrell 1982; Glover 1974; Hadler 1987; Hoehler 1981;

Hoiriis 2004; Postacchini 1988) or governmental sources (Cherkin

1998; Hancock 2007; Skargren 1997), while in other cases a

combination of funding sources were used including industry

(Bergquist-Ullman 1977; Juni 2009; MacDonald 1990). In other

cases it was unclear or unspecified (Hallegraeff 2009; Rasmussen

1979; Seferlis 1998; Sutlive 2009).

Effects of interventions

See: Summary of findings for the main comparison Spinal

manipulative therapy compared to other interventions for acute

low-back pain; Summary of findings 2 Spinal manipulative

therapy plus another intervention compared to the intervention

alone for acute low-back pain; Summary of findings 3 Spinal

manipulative therapy compared to inert interventions for acute

low-back pain; Summary of findings 4 Spinal manipulative

therapy (SMT) compared to sham SMT for acute low-back pain

Data were not extracted from one study beyond the one week

follow-up due to excessive drop-outs (that is > 50%) (Bergquist-

Ullman 1977); and not extracted from a second study thought to

have a fatal flaw as it demonstrated a significant difference between

groups for baseline pain (Hallegraeff 2009). In addition, data could

not be extracted from three studies (Glover 1974; Postacchini

1988; Seferlis 1998) and these are described below. The quality

of the evidence is summarized in the ’Summary of findings’ tables

(Summary of findings for the main comparison; Summary of

findings 2; Summary of findings 3; Summary of findings 4).
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Effect of SMT versus inert interventions

Data were available for extraction from two studies with a low RoB

(Cherkin 1998; Hancock 2007) and three studies with a high RoB

(Bergquist-Ullman 1977; Cramer 1993; Rasmussen 1979). For

the outcome of pain, there was low quality evidence (high RoB,

imprecision) from three studies (Bergquist-Ullman 1977; Cherkin

1998; Cramer 1993) that SMT was not significantly better than

inert interventions at one week follow-up (MD 0.14, 95% CI -

0.69 to 0.96) and low quality evidence (inconsistency, impreci-

sion) from one study (Cherkin 1998) that SMT was significantly

better at one and three month follow-up (MD -1.20, 95% CI -

2.01 to -0.39; MD -1.20, 95% CI -2.11 to -0.29, respectively)

(Analysis 1.1). Data from one small study with a high RoB (n =

44) (Glover 1974) could not be extracted but the results suggested

a significant immediate effect on pain relief when SMT was com-

pared to detuned diathermy; however there were no significant

differences between the groups thereafter, including at one week

follow-up.

For the outcome of functional status, there was moderate quality

evidence (imprecision) from two studies (Cherkin 1998; Cramer

1993) that SMT was not significantly better than inert interven-

tions at one week follow-up (SMD -0.08, 95% CI -0.37 to 0.21)

and low quality evidence (inconsistency, imprecision) from one

study (Cherkin 1998) that SMT was not significantly better at

one and three months (SMD -0.27, 95% CI -0.58 to 0.04; SMD

-0.28, 95% CI -0.59 to 0.02, respectively) (Analysis 1.2).

In a separate analysis, one study with a low RoB (Hancock 2007)

examined the effect of SMT versus detuned ultrasound in those

participants who received either diclofenac or placebo. For the

outcomes of pain and functional status, there were no significant

differences at 1, 2, 4 or 12 week follow-up; with the exclusion of

the 2 week follow-up for functional status, which favoured SMT

(MD: -1.4, 95% CI: -2.7 to -0.1). These data were not presented

in the pooled analyses because they were not available from the

publication.

For the outcome of recovery, evidence was available from two

studies (Hancock 2007; Rasmussen 1979) at one week follow-up.

They demonstrated non-significant but conflicting results. One

relatively large study (n = 239) with a low RoB (Hancock 2007)

suggested benefit in favour of inert interventions (RR 0.74, 95%

CI 0.50 to 1.09) while the other relatively small study (n = 24)

(Rasmussen 1979) suggested benefit in favour of SMT (RR 3.50,

95% CI 0.91 to 13.53). Further, there was low quality evidence

(inconsistency, imprecision) from one study (Hancock 2007) that

SMT was not significantly better at one and three months (RR

0.98, 95% CI 0.86 to 1.11; RR 1.00, 95% CI 0.98 to 1.02)

(Analysis 1.3).

No data were available for quality of life, return-to-work, or cost-

effectiveness.

Effect of SMT versus sham SMT

One study was identified (Hoiriis 2004). For the outcomes of pain

and functional status, there was very low quality evidence (high

RoB, inconsistency, imprecision) from one study (Hoiriis 2004)

that SMT was not significantly better than sham SMT at one

month follow-up (MD -0.50, 95% CI -1.39 to 0.39; SMD -0.35,

95% CI -0.76 to 0.06, respectively) (Analysis 2.1 and 2.2). No

data were available for recovery, quality of life, return-to-work, or

cost-effectiveness.

Effect of SMT versus all other interventions

Data were available for extraction from one study with a low RoB (

Cherkin 1998) and six studies with a high RoB (Bergquist-Ullman

1977; Brennan 2006; Farrell 1982; Hoehler 1981; Rasmussen

1979; Skargren 1997). For the outcome of pain, there was low

quality evidence (high RoB, imprecision) from three studies

(Bergquist-Ullman 1977; Cherkin 1998; Farrell 1982) that SMT

was not significantly better than other interventions at one week

follow-up (MD 0.06, 95% CI -0.53 to 0.65); moderate quality

evidence (high RoB) from three studies (Cherkin 1998; Farrell

1982; Skargren 1997) that SMT was not significantly better at one

month follow-up (MD -0.15, 95% CI -0.49 to 0.18); low quality

evidence (high RoB, inconsistency (I2 = 81%)) from two studies

(Cherkin 1998; Skargren 1997) that SMT was not significantly

better (MD -0.20, 95% CI -1.13 to 0.73) at three to six month fol-

low-up; and very low quality evidence (high RoB, inconsistency,

imprecision) from one study (Skargren 1997) that SMT was not

significantly better (MD 0.40, 95% CI -0.08 to 0.88) (Figure 5).
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Figure 5. Forest plot of comparison: 3 Spinal manipulative therapy versus all other therapies, outcome 3.1

’Pain’.

For the outcome of functional status, there was low quality evi-

dence (inconsistency, imprecision) from one study (Cherkin 1998)

that SMT was not significantly better than other interventions at

one week follow-up (SMD 0.07, 95% CI -0.18 to 0.33); moderate

quality evidence (high RoB) from three studies (Brennan 2006;

Cherkin 1998; Skargren 1997) that SMT was not significantly

better at one month follow-up (SMD -0.11, 95% CI -0.26 to

0.05); low quality evidence (high RoB, inconsistency (I2 = 51%))

that SMT was not significantly better at three to six month follow-

up (SMD -0.09, 95% CI -0.33 to 0.15); and low quality evidence

(high RoB, imprecision) that SMT was not significantly better at

12 month follow-up (SMD 0.06, 95% CI -0.14 to 0.25) (Figure

6).
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Figure 6. Forest plot of comparison: 3 Spinal manipulative therapy versus all other therapies, outcome 3.2

’Functional status’.

For the outcome of recovery, there was low quality evidence (high

RoB, imprecision) from two studies (Farrell 1982; Hoehler 1981)

that there was no significant difference at one month (RR 1.06,

95% CI 0.94 to 1.21) and very low quality evidence (high RoB,

inconsistency, imprecision) from one study (Hoehler 1981) that

SMT did not result in significantly better recovery at three months

(RR 1.29, 95% CI: 0.96 to 1.74) (Analysis 3.3).

For return-to-work, data was available from one study with a high

RoB (Skargren 1997). This study demonstrated similar propor-

tions of participants during the treatment phase and at six months

who were no longer on sick leave.

Data not able to be extracted from one study (Seferlis 1998) ex-

amined the effects of SMT compared to exercise and standard GP

care. At one month follow-up, there were no significant differences

between the interventions for the outcomes of pain, functional

status, or socioeconomic disability (including sick-leave, low-back

pain recurrence; and change of job due to low-back pain).

Two studies conducted cost-effectiveness analyses. One study con-

ducted a cost-minimization analysis (Seferlis 1998), which demon-

strated that the differences in costs over one year follow-up for

SMT compared to GP care alone or an exercise program were

small; however, no formal statistical comparison was conducted.

Furthermore, cost data were not entirely complete (that is only

the costs of treatment, the investigations (that is imaging), and

operations were collected as direct costs). In addition, cost-mini-

mization analyses may have limited application of results because

it assumes that the outcomes are equivalent; therefore, these results

should be viewed with some caution. Another study (Skargren

1997) examined differences in costs at one year between those par-

ticipants receiving chiropractic care and physiotherapy. The study
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demonstrated small, non-significant differences in costs.

No data were available for quality of life.

Effect of SMT plus another intervention versus the
intervention alone

Data were available for extraction from one study with a low

RoB (Juni 2009) and two studies with a high RoB (Childs 2004;

MacDonald 1990). For the outcome of pain, there was low quality

evidence (inconsistency, imprecision) from one study (Juni 2009)

that SMT plus another intervention was not significantly better

than the intervention alone at one week or three to six month

follow-up (MD 0.84, 95% CI -0.04 to 1.72; MD 0.65, 95% CI

-0.32 to 1.62, respectively) (Analysis 4.1).

For the outcome of functional status, there was low quality ev-

idence (high RoB, imprecision) from two studies (Childs 2004;

MacDonald 1990) that SMT plus another intervention was signif-

icantly better at one week follow-up (SMD -0.41, 95% CI -0.73

to -0.10); low quality evidence (high RoB, imprecision) from three

studies (Childs 2004; Juni 2009; MacDonald 1990) that SMT

was not significantly better at one month (SMD -0.09, 95% CI

-0.39 to 0.21) and low quality evidence (high RoB, imprecision)

from two studies (Childs 2004; MacDonald 1990) that SMT was

not significantly better at three months (SMD -0.22, 95% CI -

0.61 to 0.16) (Analysis 4.2). The study reported in Childs 2004

demonstrated a strong, clinically-relevant short-term effect (SMD

-0.65, 95% CI -1.00 to -0.30).

For the outcome of recovery, there were conflicting results from

one study with a low RoB (Juni 2009) and two studies with a

high RoB (Childs 2004; MacDonald 1990). There was low qual-

ity evidence (inconsistency, imprecision) from the one study with

a low RoB (Juni 2009) which demonstrated no significant effect

on recovery at one week or three to six months (RR 0.89, 95%

CI 0.32 to 2.47; RR 0.75, 95% CI 0.51 to 1.10, respectively).

One relatively large study (n = 131) (Childs 2004) with a high

RoB demonstrated a weak, significant effect (RR 1.74, 95% CI

1.19 to 2.55) in favour of SMT at one month. The remaining

study (MacDonald 1990), which had a high RoB, examined var-

ious subgroups which were defined by duration of the baseline

pain. The results were conflicting and by and large they were non-

significant (Analysis 4.3). One of the subgroup comparisons from

MacDonald 1990 represented a moderate, significant effect on re-

covery at three to six months (RR 2.06, 95%CI 1.07 to 3.97).

For the outcome of return-to-work there was data from one study

with a high RoB (Childs 2004). There was very low quality ev-

idence (high RoB, inconsistency, imprecision) that there was no

significant effect on return-to-work (RR 1.21, 95% CI 0.99 to

1.47) (Analysis 4.4).

No data were available for quality of life or cost-effectiveness.

Effect of SMT versus another SMT technique

Data were not pooled for this comparison because it was thought

that a pooled estimate would not represent a clinically-meaningful

assessment as various different techniques were being compared

to one another; therefore, the individual estimates are described

here. In general, side-lying and supine thrust SMT techniques

demonstrated a short-term statistically significant favourable dif-

ference compared to non-thrust SMT techniques for the outcomes

of pain, functional status and recovery, and a significant difference

at six months for the outcome of functional status but not pain

or recovery (Analysis 5.1 to 5.3) (Cleland 2009). No significant

difference was identified between the different thrust techniques

for any outcome or time interval.

In a second study, no short-term effect on functional status was ob-

served for high-velocity SMT versus mobilization (Analysis 5.2).

In a third study, the short-term effect (48 hours post-treatment)

of two different side-lying SMT techniques were compared to one

another (lumbar pelvic versus neutral-gap SMT) (Sutlive 2009).

No statistically significant difference was observed between the

two techniques for pain or functional status (Analysis 5.1 and 5.2).

In a third study, the effects of high-velocity SMT were compared

to mobilization. No significant differences were found for short-

term functional status (Analysis 5.1).

No data were available for quality of life or cost-effectiveness.

Other clinical variables and sensitivity analyses

Data were insufficient per comparison, outcome, and follow-up

measurement to allow us to assess the effect of SMT for any of the

planned sensitivity analyses (for example by risk of bias, success

of randomization, specific type of SMT technique used). Never-

theless, only two studies demonstrated a strong clinically-relevant

effect: a small study (n = 24) with a high RoB (Rasmussen 1979)

and to a lesser extent the study by Childs 2004 (also with a high

RoB).
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A D D I T I O N A L S U M M A R Y O F F I N D I N G S [Explanation]

Spinal manipulative therapy plus another intervention compared to the intervention alone for acute low-back pain

Patient or population: Patients with acute low-back pain

Settings: Primary or tertiary care

Intervention: Spinal manipulative therapy plus another intervention

Comparison: The intervention alone (e.g. usual care, exercise)

Outcomes Illustrative comparative risks* (95% CI) Relative effect

(95% CI)

No of Participants

(studies)

Quality of the evidence

(GRADE)

Comments

Assumed risk Corresponding risk

The intervention alone Spinal manipulative

therapy plus another in-

tervention

Pain at one week

Scale from: 0 (no pain) to

10 (worse pain)

The mean pain at one

week in the control

groups was

1.9 points

The mean pain at one

week in the intervention

groups was

0.8 points higher

(0.04 lower to 1.7 higher)

102

(1 study)

⊕⊕©©

low1

Small, not clinically-rele-

vant effect.

Pain at 3 to 6 months

Scale from: 0 (no pain) to

10 (worse pain)

The mean pain at 3 to

6 months in the control

groups was

1.5 points

The mean pain at 3 to 6

months in the intervention

groups was

0.7 points higher

(0.3 lower to 1.6 higher)

104

(1 study)

⊕⊕©©

low1

Small, not clinically-rele-

vant effect.

Functional status at one

week

Oswestry Disability Index.

Scale from: 0 (no dys-

function) to 100 (worse

function)

The mean functional sta-

tus at one week in the

control groups was

33 points

The mean functional sta-

tus at one week in the in-

tervention groups was

5.7 points lower

(10.1 to 1.4 lower)

225

(2 studies)

⊕⊕©©

low2,3

Moderately clinically-rel-

evant effect. Based on

pooled SMD: -0.41 (-0.

73 to -0.10).4

2
1

S
p

in
a
l
m

a
n

ip
u

la
tiv

e
th

e
ra

p
y

fo
r

a
c
u

te
lo

w
-b

a
c
k

p
a
in

(R
e
v
ie

w
)

C
o

p
y
rig

h
t

©
2
0
1
2

T
h

e
C

o
c
h

ra
n

e
C

o
lla

b
o

ra
tio

n
.
P

u
b

lish
e
d

b
y

Jo
h

n
W

ile
y

&
S

o
n

s,
L

td
.

http://www.thecochranelibrary.com/view/0/SummaryFindings.html


Functional status at 3 to

6 months

Oswestry Disability Index.

Scale from: 0 (no dys-

function) to 100 (worse

function)

The mean functional sta-

tus at 3 to 6 months in the

control groups was

24.4 points

The mean functional sta-

tus at 3 to 6 months in the

intervention groups was

3.8 points lower

(10.6 lower to 2.8 higher)

225

(2 studies)

⊕⊕©©

low2,3

Small, not clinically-rel-

evant effect. Based on

pooled SMD: -0.22 (-0.

61 to 0.16).4

Recovery at one week Study population RR 0.89

(0.32 to 2.47)

196

(2 studies)

⊕©©©

very low2,5,6

Small, not clinically-rel-

evant effect. Based on

pooled RR: 0.88 (0.36 to

2.19)

16 per 100 14 per 100

(5 to 40)

Recovery at 3 to 6

months

Study population RR 0.75

(0.51 to 1.1)

195

(2 studies)

⊕©©©

very low2,6

Small, not clinically-rel-

evant effect. Based on

pooled RR: 0.96 (0.71 to

1.31). I2=57%.

64 per 100 48 per 100

(33 to 70)

Serious adverse events Study population Not estimable 2 studies Total 199 participants.

In one of the stud-

ies, two serious adverse

events were observed in

the SMT group; however,

they ‘ ‘ appeared not to be

related to the treatment’’.

An equal number of ad-

verse events were seen

in the control group (Juni

2009)

CI: Confidence interval; RR: Risk ratio;⊕⊕©© = these symbols indicate how many of the items were fulfilled (for each ⊕, one item was fulfilled and corresponds to the different levels of

evidence)

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.

Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.

Very low quality: We are very uncertain about the estimate.2
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1 Only one study reported the outcome; therefore, the data are inconsistent and imprecise.
2 High RoB.
3 N<400 subjects.
4 ODI based upon Childs 2004.
5 Widely varying estimates of effect.
6N<300 events.
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Spinal manipulative therapy compared to inert interventions for acute low-back pain

Patient or population: Patients with acute low-back pain

Settings: Primary or tertiary care

Intervention: Spinal manipulative therapy

Comparison: Inert interventions (e.g. educational booklet, detuned diathermy)

Outcomes Illustrative comparative risks* (95% CI) Relative effect

(95% CI)

No of Participants

(studies)

Quality of the evidence

(GRADE)

Comments

Assumed risk Corresponding risk

Inert interventions Spinal manipulative

therapy

Pain at one week

Scale from: 0 (no pain) to

10 (worse pain).

The mean pain at one

week ranged across con-

trol groups from

2 to 4.2 points

The mean pain at one

week in the intervention

groups was

0.1 points higher

(0.7 lower to 1 higher)

311

(3 studies)

⊕⊕©©

low1,2

Small, not clinically-rele-

vant effect.

Pain at one month

Scale from: 0 (no pain) to

10 (worse pain).

The mean pain at one

month in the control

groups was

3.1 points

The mean pain at one

month in the intervention

groups was

1.2 points lower

(2 to 0.4 lower)

178

(1 study)

⊕⊕©©

low3

Moderately clinically-rel-

evant effect.

Functional status at one

week

Roland Morris Disabil-

ity Questionnaire. Scale

from: 0 (no dysfunction)

to 24 (worse function)

The mean functional sta-

tus at one week in the

control groups was

7.8 points

The mean functional sta-

tus at one week in the in-

tervention groups was

0.3 points lower

(1.5 lower to 0.8 higher)

205

(2 studies)

⊕⊕⊕©

moderate2

Small, not clinically-rel-

evant effect. Based on

pooled SMD: -0.08 (-0.

37 to 0.21).4
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Functional status at one

month

Roland Morris Disabil-

ity Questionnaire. Scale

from: 0 (no dysfunction)

to 24 (worse function)

The mean functional sta-

tus at one month in the

control groups was

4.9 points

The mean functional sta-

tus at one month in the

intervention groups was

0.3 standard deviations

lower

(0.6 lower to 0.04 higher)

178

(1 study)

⊕⊕©©

low3

Small, not clinically-rele-

vant effect.

Recovery at one week Study population RR 0.96

(0.5 to 1.85)

263

(2 studies)

⊕⊕©©

low5,6

Small, not clinically-rele-

vant effect.
33 per 100 31 per 100

(16 to 60)

Serious adverse events Study population Not estimable 2 studies Total 427 participants. No

serious adverse events

were observed in the SMT

group

CI: Confidence interval; RR: Risk ratio;⊕⊕©© = these symbols indicate how many of the items were fulfilled (for each ⊕, one item was fulfilled and corresponds to the different levels of

evidence)

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.

Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.

Very low quality: We are very uncertain about the estimate.

1 High RoB
2 N<400 subjects
3 Only one study reported the outcome; therefore, the data are inconsistent and imprecise.
4 RMDQ based upon Cherkin 1998.
5 I2=58%
6 N<300 events
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Spinal manipulative therapy (SMT) compared to sham SMT for acute low-back pain

Patient or population: Patients with acute low-back pain

Settings: Primary or tertiary care

Intervention: Spinal manipulative therapy (SMT)

Comparison: Sham SMT

Outcomes Illustrative comparative risks* (95% CI) Relative effect

(95% CI)

No of Participants

(studies)

Quality of the evidence

(GRADE)

Comments

Assumed risk Corresponding risk

Sham SMT Spinal manipulative

therapy (SMT)

Pain at one month

0 (no pain) to 10 (worse

pain)

The mean pain at one

month in the control

groups was

2.2 points

The mean pain at one

month in the intervention

groups was

0.5 lower

(1.4 lower to 0.4 higher)

74

(1 study)

⊕©©©

very low1,2

Small, not clinically-rele-

vant effect.

Functional status at one

month

Oswestry Disability Index.

Scale from: 0 (no dys-

function) to 100 (worse

function)

The mean functional sta-

tus at one month in the

control groups was

16.3 points

The mean functional sta-

tus at one month in the

intervention groups was

0.4 standard deviations

lower

(0.8 lower to 0.1 higher)

94

(1 study)

⊕©©©

very low1,2

Small, not clinically-rele-

vant effect.

Recovery at one month Study population Not estimable 0 studies No data were available.

Serious adverse events Study population Not estimable 0 studies No data were available.

CI: Confidence interval; RR: Risk ratio;⊕⊕©© = these symbols indicate how many of the items were fulfilled (for each ⊕, one item was fulfilled and corresponds to the different levels of

evidence)
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GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.

Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.

Very low quality: We are very uncertain about the estimate.

1 High RoB
2 Only one study reported the outcome; therefore, the data are inconsistent and imprecise.

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
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D I S C U S S I O N

Summary of main results

In general, for the primary outcomes there is low to very low qual-

ity evidence of no difference in effect of SMT compared to inert

interventions, sham SMT, or when added to another intervention;

and varying quality of evidence (from very low to moderate) of no

significant difference in effect of SMT compared with other inter-

ventions. There are two minor exceptions. There is a statistically

significant short-term but not clinically-relevant effect of SMT on

pain relief compared to inert interventions (one RCT, MD -1.20,

95% CI -2.01 to -0.39) and a moderate short-term effect of SMT

on functional status when added to another intervention (two

RCTs, SMD -0.41, 95% CI -0.73 to -0.10). Furthermore, two

studies demonstrated a positive, in some cases clinically-relevant

effect of SMT as an adjuvant therapy for functional status (one

week change in Oswestry of 9.2, 95% CI 4.4 to 14.1) and recov-

ery (RR 2.06, 95% CI 1.07 to 3.97) (Childs 2004; MacDonald

1990), respectively; although these were isolated effects in studies

with a high risk of bias.

To some extent, these results seem inconsistent because one would

expect the effect of SMT compared to sham treatment or inert in-

terventions to be greater than compared to other (effective) inter-

ventions, such as exercise or physiotherapy. The observation that

there is no difference across the various control groups is confus-

ing. In part, these results might be explained by the low quality

level of evidence, which is a result of the small numbers of studies

identified per comparison, outcome, and time interval, and typ-

ically investigated by studies with a high risk of bias. More im-

portantly, the six RCTs with a low risk of bias demonstrated no

clinically-relevant effect of SMT across the various comparisons

(Cherkin 1998; Cleland 2009; Hallegraeff 2009; Hancock 2007;

Juni 2009; Sutlive 2009). In light of these findings, it is difficult

to come to any strong conclusions or make recommendations re-

garding the use of SMT for acute low-back pain.

Two important factors might have influenced these results. Firstly,

acute low-back pain is known for its favourable natural history

(Dunn 2004); therefore, demonstrating a clinically-relevant dif-

ference represents a unique challenge. Secondly, baseline pain

and functional status were, on average, at moderate levels for the

study populations in most studies. Therefore, so-called floor ef-

fects (meaning there is too little room for improvement) cannot

be discounted.

It is noteworthy that the majority of studies that are registered and

currently being conducted are investigating the effect of SMT for

subacute and chronic low-back pain. Consequently, the issue of

effectiveness of SMT for acute low-back pain is not likely to be

resolved in the near future. Importantly, there was no evidence of

serious adverse events demonstrated in any of the trials, although

all RCTs were too small to give any reliable and precise estimate

of these types of events; these have been described elsewhere (

Assendelft 1996). However, two large cohort studies of SMT failed

to identify any serious adverse events following more than 6500

SMT treatments to the neck or low-back, or both (Leboeuf-Yde

1997; Senstad 1997).

Overall completeness and applicability of
evidence

Virtually all the studies included in this review were conducted in

North America or Europe and include a rather broad category of

participants (that is most participants were middle-aged, had little

to no radiating pain, and were recruited from primary or tertiary

care). Furthermore, care was provided by a variety of practition-

ers, including chiropractors, osteopaths, and manual therapists;

therefore, the results of this review might be generalized to various

settings. Nevertheless, there are concerns that applying SMT to

such a heterogenous population as aspecific low-back pain is likely

to inevitably lead to small-to-moderate effects. In contrast, there

is evidence from studies evaluated in this review that (perhaps)

clinically-relevant differences are obtained when clinical predic-

tion rules (CPRs) or forms of subgrouping are applied (Brennan

2006; Childs 2004). Although the trial conducted by Brennan et

al was intended to compare the outcomes of those receiving treat-

ments that were matched (or unmatched) to specific subgroups

based upon their initial clinical presentation, our analysis did not

take this into account; rather, we extracted the data from the un-

matched patient assignment. Thus, while SMT might be an ef-

fective therapy for specific subgroups, there is too little informa-

tion at present to draw any strong conclusions. In addition, to our

knowledge only two studies have examined CPRs for SMT in pa-

tients with acute low-back pain, namely the CPR of Childs 2004

which failed to be validated in another trial (Hancock 2008).

Other factors that might have influenced these results are the spe-

cific features of the treatment, namely frequency and duration.

However, that is difficult for us to evaluate because only slightly

more than half of the studies reported this feature. Future reviews

could benefit from studies that provide more insight into the de-

tails of the intervention as well as providing details regarding the

practitioner.

Quality of the evidence

Although many questions remain about the effect of SMT, espe-

cially given the fact that two-thirds of the included studies demon-

strated a high risk of bias, questions may also be raised regarding

the quality of the extracted data. In many cases, particularly for

the older studies published before 2000, data were estimated from

figures or graphs, which in most cases lacked a measure of vari-

ance. Furthermore, we extracted final scores or values rather than

change scores or values adjusted for various confounders because

the vast majority of studies presented only the former. Therefore,

the reader should not place too much emphasis on the precision of
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the pooled estimates, meaning the pooled point estimates might

be compromised. Lastly, relatively few participants were identified

for any of the principal outcome measures; therefore, none of the

findings should be considered robust.

Potential biases in the review process

The most important and obvious limitation is the large number

of studies with a high risk of bias. While there is empirical evi-

dence in the field of low-back pain that studies with a high risk

of bias tend to yield a larger effect (van Tulder 2009), it is un-

clear to what extent this might have influenced the overall results.

An additional limitation is the low numbers of studies and small

sample sizes identified per comparison, outcome, and time inter-

val, which prohibited us from conducting any meaningful sen-

sitivity analyses. Other limitations include potential publication

bias. Published trials are generally larger and may show an overall

greater treatment effect than studies published in the ’grey’ litera-

ture (Hopewell 2004); therefore, it is important to include these

latter studies in systematic reviews (McAuley 2000). Although we

only searched online sources for grey literature, funnel plots did

not suggest this was an issue.

In addition, the source of funding is an important consideration

because of potential financial conflicts and influence from indus-

try-sponsored research (Bekelman 2003; Okike 2008); however,

most of the studies were funded by non-profit or governmental

institutions so this would not appear to be an important concern.

Finally, it must be declared that the principal author of this re-

view (SMR) is a chiropractor and uses SMT in his daily practice;

however, any potential bias associated with that authorship must

be offset by a team of review authors with impeccable academic

reputations and who have no financial gain from the conclusions

drawn in this review.

Agreements and disagreements with other
studies or reviews

In principal, the results and conclusions of this updated review

are consistent with the previous edition of the review, namely that

SMT is no better than standard interventions for acute low-back

pain. However, one important conclusion from the previous re-

view was that SMT demonstrated a short-term, clinically-relevant

effect on pain relief compared to sham SMT or other therapies

thought to be ineffective or harmful. This is in contrast to the

findings of this updated review. Although we found a moderate

clinically-relevant, short-term effect of SMT compared to inert

interventions for pain relief, this was from just one study (Cherkin

1998), albeit a study with a low risk of bias. Importantly, no signif-

icant effect was found for functional improvement. Importantly,

some of the studies included in the previous review were excluded

from this update for the various reasons listed for the excluded

studies. Therefore, we believe this update to be a better reflection

of the effect of SMT for acute low-back pain.

This review is not in agreement with a recent systematic review,

which was much more positive (Dagenais 2010). Approximately

one-third (n = 5/14) of the studies in that review were not in-

cluded in this review because they either evaluated patients with

sciatica exclusively (n = 2), and therefore were thought to represent

a subgroup of patients with low-back pain not evaluated here, or

included studies with subacute (n = 1) or a mix of subacute and

chronic pain (n = 1) or included studies in which the contribution

of SMT could not be properly determined (n = 1). However, our

findings are consistent with other recent systematic reviews (Chou

2007; van Tulder 2006).

A U T H O R S ’ C O N C L U S I O N S

Implications for practice

No high quality evidence was provided for any comparison, out-

come, or time interval; therefore, no strong conclusions or recom-

mendations can be made for the use of SMT for acute low-back

pain. SMT appears to be no better than other existing therapies

for pain reduction and improvement of functional status. The de-

cision to refer for SMT should be based upon costs, preferences of

the patient and providers, and relative safety of the various treat-

ment options.

Implications for research

It would appear from the continuing ’disappointing’ results from

the trials included in this review (at least from the perspective of

the clinician) that either further research on such heterogenous

populations with acute low-back pain is a waste of funding or

that something more fundamental is lacking in our approach. The

small to moderate effects seen in clinical trials covering both phar-

macological and non-pharmacological interventions have been a

point of contention and discussion by numerous authors (Foster

2010; Lamb 2010) while clinicians wonder why the dramatic ef-

fects sometimes observed in their clinical practice are not reflected

in these trials. At least one lesson should be drawn from this re-

view, continuing in the same vein seems pointless. After all, there

are currently more than 100 RCTs of SMT for low-back pain

(Rubinstein 2012). Despite the disappointing quality of the evi-

dence examined here, a more precise estimate of the effect of SMT

for acute low-back pain, a condition with a rather benign natural

history, does not appear to be the way forward. Preventing the

onset of chronic low-back pain, which is disabling and expensive,

may be a much more clinically relevant question. Relatively few of

the studies included in this review followed patients long enough

to identify chronicity or recurrence as an outcome, although any

such studies would have to be sufficiently large and powered to
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adequately address this. Observational designs might sooner be

the design of choice to identify who develops chronic complaints

and recurrent symptoms.

There remain various avenues yet to be explored. Examples include

better identification of subgroups likely to respond to SMT, such

as through the use of clinical prediction rules. Other examples in-

clude better definitions and reporting in trials of SMT so that in-

terpretation of the results are more transparent. Various initiatives

are underway. For example, our research group is currently con-

ducting a large-scale international survey using a Delphi process

designed to reach consensus as to which items should be included

in a description of SMT in future trials. This effort is designed to

represent an extension of the CONSORT statement.

Other areas to be considered include whether we should abandon

the search for a better diagnosis or better identification of the pain

generators in favour of a different approach. Apart from identify-

ing those with serious pathology, radicular pain, and psychosocial

factors (Rubinstein 2008), it would appear that we have not pro-

ceeded beyond the aspecific (or ’uncomplicated’) back pain model.

Various examination procedures and tests can be conducted, which

include advanced imaging, neuromuscular testing, or diagnostic

blocks, all of which remove aspecific low-back pain from the pri-

mary care arena; however, it is unclear to what extent this might

influence clinician behaviour and, more importantly, whether the

patient is likely to benefit (Haldeman 2011). It seems unlikely

that the search for a better diagnosis through better identification

of pain generators or better identification of pathology will lead

in the right direction. Alternative approaches include dropping

the aspecific back pain model, which includes a rather heteroge-

nous group of patients, in favour of better classification of pa-

tients through identification of pain through movement, such as

directional preference or mechanical diagnosis and therapy (that

is the McKenzie approach). Other approaches might include use

of diagnostic algorithms, such as those that include components

of the diagnostic triage and directional preference.

These are but a few examples of the way to proceed and it seems

imperative that these problems be resolved before further research

is conducted. Finally, it is imperative that any future studies include

an economic evaluation.
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C H A R A C T E R I S T I C S O F S T U D I E S

Characteristics of included studies [ordered by study ID]

Bergquist-Ullman 1977

Methods Method of sequence generation considered adequate. Allocation concealment unclear

Statistical analysis: Contingency tables and Chi2 tests were used when comparing absence

from work, number and length of recurrences in one year in the three groups of therapy.

Differences in pain index were analysed using analysis of variance. A covariance analysis

was used when comparing the duration of symptoms following the first treatment in the

three groups (using logarithms of the values)

No sample size determination was performed.

Participants 217 subjects; study setting: occupational (Automotive Division of AB Volvo, mainly

manual workers (light industrial work with a predominance of assembly-line work) and

clerks and executives; country: Sweden

Period and mode of recruitment: via the healthcare centre of the company

Age: median 34.5 years (range 17-64)

Gender: 13% women

Inclusion criteria: Acute or subacute back pain localized to the lumbosacral region with

or without radiation to the thigh; duration of pain not longer than three months; a pain-

free year before the onset of the current episode

Exclusion criteria: chronic pain; rhizopathy; pregnancy; spondylolisthesis; infections;

tumours; ankylosing spondylitis; senile osteoporosis, structural scoliosis

Interventions I) Manipulation and mobilization according to Cyriax, Kaltenborn, Lewit and Janda

(n=72); postural advice and strengthening exercises were also allowed; avg. number of

treatments = 4 (max. 10)

C1) Back school (including instruction and exercise) (n=70); avg. number of treatments

= 4 sessions of 45 minutes given during a 2 week period

C2) Short-wave diathermy (considered a placebo treatment) (n=75); avg. number of

treatments = 5 (max. 10)

Outcomes 1. Pain index (range: 0-70)

2. Back specific functional status: 10 items, 4-point scale

3. Recovery: not reported

4. Spinal mobility: via Schober’s test

5. RTW: patient and insurance data based upon work absenteeism

6. Adverse events: not reported.

Note: outcomes were not defined as primary or secondary

Period of follow-up: 10 days; 3, 6 weeks; 12 months

Notes Authors’ results and conclusions: 70% of the studied group recovered from the initial

episode within two months and 86% within three months, regardless of the treatment

given. The 95% confidence interval for the difference between the combined physio-

therapy group (antilogarithms of the adjusted mean value 15.8 days) and the placebo

group (28.7 days) was 0.59 ± 0.37. No difference was detected between the Back School

group (14.8 days) and the combined physiotherapy group. There were significantly more

patients with a shorter duration of sick-leave in the Back School group compared to
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Bergquist-Ullman 1977 (Continued)

the placebo group (P<0.01). A similar decrease in the pain index was observed in the

three groups. No relation was found between the type of treatment and the number of

recurrences of pain or total duration of absence from work. “There is enough evidence

in this study to conclude that Back School and combined physiotherapy are superior to

”placebo“ treatment in acute low back pain.”

Funded by: the Swedish Work Environment Fund (government) and AB Volvo (Industry)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Stratified randomisation (based on voca-

tional and psychologic factors). “Separate

tables of random numbers were used” (p.

39)

Allocation concealment (selection bias) Unclear risk Not described

Blinding (performance bias and detection

bias)

All outcomes - patients?

High risk No mention of an attempt to blind the pa-

tients to therapy.

Blinding (performance bias and detection

bias)

All outcomes - providers?

High risk Care provider was not blinded.

Blinding (performance bias and detection

bias)

All outcomes - outcome assessors?

High risk Patient was not blinded; therefore, out-

comes assessor also not blinded

Incomplete outcome data (attrition bias)

All outcomes - drop-outs?

High risk Percentage drop-out.

At 10 days: Back school - 37% (n=26/70);

SMT - 31% (n=22/72); Diathermy - 24%

(n=18/74)

At 3 weeks: Back school - 64% (n=45/70);

SMT - 74% (n=53/72); Diathermy - 57%

(n=42/74)

At 6 weeks: Back school - 80% (n=14/70);

SMT - 78% (n=56/72); Diathermy - 80%

(n=59/74)

Incomplete outcome data (attrition bias)

All outcomes - ITT analysis?

High risk “22 patients were excluded from the analy-

sis as they refused treatment. Four patients

were initially randomly allocated to the

physiotherapy group and 18 patients were

allocated to the ”placebo“ group. Since a

predominance of patients from the placebo

group refused treatment, a separate com-

parison........ was carried out.”
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Bergquist-Ullman 1977 (Continued)

Selective reporting (reporting bias) Unclear risk No published protocol available

Similarity of baseline characteristics? Unclear risk Not described

Co-interventions avoided or similar? Unclear risk Not described

Compliance acceptable? High risk Seemingly differences between groups: “All

patients attended all four sessions of the

back school”; “...four patients (6%) allo-

cated to manual therapy did not attend a

single session”; “....16 patients (21%) of

those allocated to diathermy did not follow

treatment.”

Timing outcome assessments similar? Low risk 1 year follow-up

OVERALL RISK OF BIAS High risk

Brennan 2006

Methods Adequate sequence generation and allocation procedures.

Statistical analysis: ANOVA for treatment group, and classification subgroup. ODI was

the principal dependent variable. Last variable carried forward was used to impute missing

data

Sample size calculation based upon determining a MCID (of 6 points) for the ODI

Participants 123 subjects; study setting: physical therapy clinics; Country: USA

Period and mode of recruitment: Primary recruitment occurred at one clinic between

January 1, 2000 and July 1, 2003. Additional recruitment occurred at two other clinics

between January 1, 2002 and September 1, 2002

Age (all) (mean (SD)): 37.7 (10.7) yrs

Gender (all) (% female): 45%

Inclusion criteria: Patients between 18 and 65 years with a primary complaint of LBP of

less than 90 days, with or without referral into the lower extremity, and an ODI>25%

were eligible.

Exclusion criteria were a visible lateral shift or acute kyphotic deformity, signs of nerve

root compression (positive straight leg raise test and reflex or strength deficits), any red

flags indicating a serious pathology such as spinal neoplasm, infection, or fracture, an

inability to reproduce any symptoms with lumbar spine active range of motion (AROM)

or palpation, current pregnancy, or prior surgery to the lumbar and/or sacral region

Interventions I) Manipulation (n=40): manual therapy techniques that could include thrust manipula-

tion, or low amplitude mobilization procedures directed to the lumbosacral region, along

with instruction in a lumbar AROM exercise. The therapist performing the treatment

was permitted to reexamine the patient and could choose one of two manual therapy

techniques. The choice of which technique to use was left to the therapists’ discretion,

but one of the two techniques had to be used. In the first technique, the patient was

supine, with the lumbar spine placed into side-bending and rotation to the opposite
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Brennan 2006 (Continued)

direction. The therapist delivered a force through the patient’s pelvis in a posterior and

inferior direction. For the second technique, the patient was side-lying. The lumbar

spine was positioned in either flexion or extension followed by rotation in an attempt

to isolate forces to a particular spinal level. The therapist delivered the force through

the patient’s pelvis and trunk. The choice of technique was left to the discretion of the

therapist. The AROM exercise was performed by instructing the patient to alternately

flex and extend the lumbar spine while in a quadruped position

C1) Specific exercise (n=37): received instruction in repeated ROM exercises into either

lumbar flexion or extension. All patients in this group had to be treated with directional

exercises; however, the direction of the exercise was determined by the treating therapist

based on a reassessment of the patient’s response to movement testing and symptom

response to positions of sitting, standing, or walking. Flexion exercises were used for

patients who centralized with or had a preference for flexion movements or positions (i.

e., sitting), whereas extension exercises were used for patients who centralized or had a

preference for extension (i.e., standing or walking). Either flexion or extension exercises

were used, but not both. Flexion exercises were performed with the patient sitting, supine,

or quadruped. Extension exercises were performed in prone, using prone on elbows or

prone press-up activities

C2) Stabilization (n=46): treated with a program of trunk strengthening and stabiliza-

tion exercises. Patients were instructed to perform abdominal bracing exercises in supine

and quadruped positions, progressing to more functional positions and activities. Pa-

tients were also instructed in alternating arm and leg extension exercises in quadruped

to strengthen the lumbar extensor muscles. Strengthening for the oblique abdominals

included curl-up and side support exercises

Outcomes 1. Pain: 11-pt. NRS, current pain

2. Back specific functional status: modified ODI

3. Recovery: not reported

4. FABQ: including two subscales (work and physical activity)

5. Adverse events: not reported.

Note: outcomes were not designated as primary or secondary.

Follow-up: at completion of treatment (~4 wks. after baseline assessment), 1 year

Notes Authors results and conclusions: Patients receiving matched treatments experienced

greater short- and long-term reductions in disability than those receiving unmatched

treatments. After 4 weeks, the difference favouring the matched treatment group was 6.

6 ODI points (95% CI, 0.70-12.5), and at long-term follow-up the difference was 8.

3 points (95% CI, 2.5-14.1). Compliers-only analysis of long-term outcomes yielded a

similar result. Conclusions. Nonspecific low back pain should not be viewed as a ho-

mogenous condition. Outcomes can be improved when subgrouping is used to guide

treatment decision-making

Funded by Deseret Foundation (non-profit).

Risk of bias

Bias Authors’ judgement Support for judgement
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Random sequence generation (selection

bias)

Low risk “A random number generator was used to

generate a randomization list before initia-

tion of the study. The list was maintained

by the secretarial staff of the participating

clinics.”

Allocation concealment (selection bias) Low risk “Before the first treatment session, the sec-

retarial staff consulted the randomization

list and assigned the patient to one of three

groups.”

Blinding (performance bias and detection

bias)

All outcomes - patients?

High risk No attempts were made to blind the pa-

tient.

Blinding (performance bias and detection

bias)

All outcomes - providers?

High risk No attempts were conducted to blind the

provider.

Blinding (performance bias and detection

bias)

All outcomes - outcome assessors?

High risk Patient was not blinded; therefore, out-

come assessor is also not blinded

Physiological measures were examined, in-

cluding lumbar active ROM, judgement

of centralization or peripheralization, aber-

rant movements occurring during lumbar

active ROM (indicating poss. instability),

and mobility of each level of the lumbar

spine was assessed

Incomplete outcome data (attrition bias)

All outcomes - drop-outs?

High risk “66% (n=81) completed the long-term fol-

low-up, with no differences in the median

number of days between baseline and fol-

low-up or the proportions of patients with

completed follow-up between patients re-

ceiving the matched or unmatched treat-

ments. There were no significant differ-

ences between those with complete or in-

complete long-term follow-up with respect

to age, sex, duration of symptoms, baseline

pain, OSW, or FABQ scores (P>0.05). The

proportion of matched versus unmatched

patients did not differ between those with

complete or incomplete long-term follow-

up (P>0.05).” However, patients with com-

plete long-term follow-up did have lower

4-week OSW scores (17.3 vs. 25.0, P=0.

02)
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Incomplete outcome data (attrition bias)

All outcomes - ITT analysis?

High risk Both ITT and compliers-only analyses

were conducted and are presented in Ta-

ble 2 and the ITT analysis (for matched

and unmatched treatment) is presented in

Fig.3. ITT analyses used the last available

OSW score carried forward for missing

data. A large proportion of patients were

lost to the long-term follow-up, so a com-

pliers-only analysis was conducted, includ-

ing only those patients completing the 1-

year OSW score. This item was scored neg-

atively because data from T.3, which rep-

resents the compliers-only data, were used

for data extraction purposes in this review.

These data represent randomization with-

out matching. This point is discussed fur-

ther in the review

Selective reporting (reporting bias) Unclear risk No published protocol available. Out-

comes were presented separately for func-

tional status by type of randomized treat-

ment group and by classification subgroup,

but not for pain (scores were presented only

for those receiving the matched and un-

matched treatments)

Similarity of baseline characteristics? Unclear risk Data presented only by those receiving

matched and unmatched treatments and

not by allocation group

Baseline variables presented: age, gender,

education level, prior history of LBP, symp-

toms distal to the knee, duration of current

symptoms, missed work or school days re-

lated to the current LBP episode, FABQ -

work and physical activity sub-scales, ODI,

pain

Co-interventions avoided or similar? Unclear risk Note: This was not stated or not measured.

Compliance acceptable? Low risk “All patients were scheduled for treatment

twice weekly for 4 weeks for a maximum of

eight sessions.”

“Median number of sessions attended by

the matched group was 6.5, and 80% at-

tended at least 4 sessions. In the unmatched

group median number of sessions was 7,

and 77% attended at least 4 sessions”
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Timing outcome assessments similar? Low risk At completion of treatment and 1-year fol-

low-up.

OVERALL RISK OF BIAS High risk

Cherkin 1998

Methods Sequence generation and allocation considered adequate.

Statistical analysis: For dichotomous outcomes, logistic regression was used with adjust-

ment for baseline values

Sample size calculation was based upon determining a MCID (2.5 points) for the RMDQ

and (1.5 points) for the bothersomeness scale

Participants 321 subjects; Study setting: Physical therapy clinics situated within a health maintenance

organization (HMO) and SMT was performed in the private practices of chiropractors;

Country: USA

Period and mode of recruitment: Patients were recruited from primary care clinics;

November 1993 to September 1995

Age (mean (SD) (all): 40.7 (10.7) years (range across groups: 39.7 (9.4) to 41.8 (11.5)

Gender (% female) (all): 48% (range across groups: 42% to 53%)

Inclusion criteria: 20 to 64 years of age who saw their primary care physician for low

back pain and who still had pain seven days later

Exclusion criteria: mild or no pain seven days following the visit to the physician, a

history of back surgery, sciatica, systemtic or visceral causes of the pain, osteoporosis, a

vertebral fracture or dislocation, severe neurologic signs, spondylolisthesis, coagulation

disorders, or a severe concurrent illness. Subjects who had received corticosteroid therapy,

were pregnant, were involved in claims for compensation or litigation because of the

back injury, had received physical therapy or chiropractic or osteopathic manipulative

treatment for their current back pain, or visited practitioners other than their primary

care physicians were also excluded

Interventions I) SMT (n=122): The most common method of chiropractic manipulation was used:

a short-lever, high-velocity thrust directed specifically at a “manipulable lesion.” This

procedure is typically performed with the patient lying on his or her side on a segmental

table. No other physical treatments were permitted. Chiropractors evaluated patients

according to their usual procedures and were allowed to make the same recommenda-

tions about exercise and activity restrictions that they usually did. An exercise sheet was

used that emphasized stretching and strengthening but excluded extension exercises, an

important part of McKenzie therapy

C1) Physical therapy (n=133) following McKenzie principles: Patients were taught to

perform exercises that centralize their symptoms and to avoid movements that periph-

eralize them. This method relies on patient-generated forces and emphasizes self-care.

McKenzie Institute faculty trained the therapists before the study, and all but one thera-

pist passed an advanced McKenzie credentialing examination. Subjects received McKen-

zie’s Treat Your Own Back book and a lumbar-support cushion. Therapists were asked to

avoid adjuncts such as heat, ice, transcutaneous electrical nerve stimulation, ultrasonog-

raphy, and back classes

C2) Educational booklet (n=66): A minimal-intervention control group received an
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educational booklet to minimize potential disappointment with not receiving a physical

treatment. The booklet discussed causes of back pain, prognosis, appropriate use of

imaging studies and specialists, and activities for promoting recovery and preventing

recurrences. A previous trial found that the use of this booklet as a supplement to standard

care was not associated with improved outcomes. This group was deemed to be similar

in some respects to a no-treatment control group

Outcomes 1. Pain: “bothersomeness” of back pain, leg pain, and numbness or tingeling in the

preceding 24 hours; 0-10 pt. scale (unclear if this was a VAS or NRS)

2. Back specific functional status: RMDQ

3. Recovery: 5-point scale, ranging from poor to excellent

4. RTW: number of days spent home from work or school

5. Other: number of days spent in bed or with reduced activity (specifically with reference

to the back)

6. Adverse events: “No important adverse events of treatment were reported in any of

the group”

Reviewers note: outcomes were not defined as primary or secondary

Comment reviewers: The score for the most bothersome symptom was used. It is unclear

if this was a different measure within the groups at each of the follow-up measures nor

whether it was different between the groups

Follow-up: 1, 4, 12 weeks; 1 to 2 years.

Notes Authors results and conclusions: The McKenzie method of physical therapy and chi-

ropractic manipulation had similar effects (based upon pain and functional status) and

costs and patients receiving these treatments had only marginally better outcomes than

those receiving the minimal intervention of an educational booklet

Note reviewers: “At both one and four weeks, about 75 percent of the subjects in the

physical-therapy and chiropractic groups rated their care as “very good” to “excellent,

” as compared with about 30 percent of the subjects in the booklet group (P<0.001).

However, about one quarter of the subjects in the booklet group failed to answer this

question, possibly because only 18 percent received care during this period.”

Funded by: Agency for Health Care Policy and Research (Governmental)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk “Subjects were randomly assigned without

stratification .... with the use of sealed,

opaque envelopes.”

Allocation concealment (selection bias) Low risk See above

Blinding (performance bias and detection

bias)

All outcomes - patients?

High risk There is no mention of attempts to blind

the patients to other interventions or their

perceptions of potential effectiveness of the

different interventions
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Blinding (performance bias and detection

bias)

All outcomes - providers?

High risk No mention if there were any attempts to

blind the care providers to the other groups

Blinding (performance bias and detection

bias)

All outcomes - outcome assessors?

High risk Patient was not blinded; therefore, this item

was scored as “no”

Incomplete outcome data (attrition bias)

All outcomes - drop-outs?

Low risk “Between 89 and 96 percent of the sub-

jects responded to each of the follow-up

questionnaires.” Reviewers note: There was

minimal drop-out and differences between

groups, however, no reasons were offered

for those who dropped out or were lost to

follow-up

Incomplete outcome data (attrition bias)

All outcomes - ITT analysis?

Low risk “Two subjects were excluded after random-

ization (one because of a urinary tract in-

fection and one because of pancreatic can-

cer).” Reviewers note: it was not stated to

which group they belonged

Selective reporting (reporting bias) Unclear risk No protocol available

Similarity of baseline characteristics? Low risk Variables examined: age, gender, employ-

ment, smoker (y/n), general health and

mental health perceptions, history of LBP

(prior episodes, prior chiropractic and PT

care), duration and intensity of current

LBP (including pain and functional status)

, medication usage and expectations of re-

covery

Co-interventions avoided or similar? High risk Eighteen per cent of the subjects in the

booklet group visited a healthcare provider

for back pain

during the study month, and only 8% of

the subjects in the chiropractic group and

9% of

those in the physical-therapy group visited

providers other than those assigned. The

reported use of exercise

was almost identical in the three groups

at baseline (about 57 percent) and one

month (about 81%). During the month,

the percentage of subjects who used back-

pain medication of any type decreased from

82% to 18% in the chiropractic group,
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from 84% to 27% in the physical-therapy

group, and from 77% to 32% in the book-

let group (P<0.05 for the differences among

the groups after adjustment for baseline

use). Fewer than 2% of the subjects re-

ported using corsets, braces, traction, tran-

scutaneous electrical nerve stimulation, or

injections

Compliance acceptable? Unclear risk “96% of the chiropractic group and 97%

of the physical therapy group visited their

assigned provider at least once. The mean

number of chiropractic visits exceeded the

mean number of physical therapy visits by

50% (6.9 vs. 4.6). According to the sub-

jects’ reports, the total amount of time

spent with the provider was virtually iden-

tical in the two groups (about 145 minutes)

.”

Timing outcome assessments similar? Low risk Follow-up: 1, 4, 12 weeks; 1 to 2 years

OVERALL RISK OF BIAS Low risk

Childs 2004

Methods Adequate sequence generation and allocation concealment.

Statistical analysis: Baseline variables between groups were compared using independent

t-tests or Mann-Whitney U tests for continuous data and Chi2 tests of independence for

categorical data. ANOVA was used to examine treatment effect with treatment group,

status on the clinical prediction rule as between-patient variables and time as the within-

patient variable. Potential confounders were controlled for in the modelling. Sensitivity,

specificity, positive and negative likelihood ratios were calculated to describe the accuracy

of the prediction rule. Number needed to treat (NNT) was also calculated

Sample size calculation was based upon determining a MCID (0.3 effect size) for the

ODI

Participants 131 subjects; Study setting: 14 physical therapists in 8 clinics, including 2 academic

medical centers and smaller outpatient practices. Country: USA

Period and type of recruitment: March 2002 through March 2003; recruitment was via

the clinics

Age, y (All, mean (SD)): 33.9 (10.9)

Gender (% F): 42%

Inclusion criteria: Age 18 to 60 years; a primary symptom of low back pain, with or

without referral into the lower extremity; and an ODI>30%.

Exclusion criteria: patients who had ’red flags’ for a serious spinal condition (for example,

tumor, compression fracture, or infection), those who had signs consistent with nerve root

compression (that is, positive straight-leg increase 45 º or diminished reflexes, sensation,

or lower-extremity strength), those who were pregnant, or those who had previous surgery
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to the lumbar spine or buttock

Interventions I) SMT (n=70): During the first 2 sessions, patients received high-velocity thrust spinal

manipulation and a range-of-motion exercise only. First, the physical therapist performed

the manipulation by using the same technique used by Flynn and colleagues. Patients

were also instructed to perform 10 repetitions of the range-of-motion exercise in the

clinic and 10 repetitions 3 to 4 times daily on the days they did not attend physiotherapy.

Beginning with the third session, patients in the SMT group completed the same exercises

as in the comparison (exercise) group

C) Exercise (n=61): We treated patients in the exercise group with a low stress aerobic and

lumbar spine strengthening program. The strengthening program was designed to target

the trunk musculature identified as important stabilizers of the spine in the biomechanical

literature. An aerobic exercise component was also included. Patients began with a goal

of 10 minutes of aerobic exercise on a stationary bike or treadmill at a self-selected pace.

The exercise program progressed according to criteria previously described

Outcomes Primary outcome:

1. Back specific functional status: ODI

Secondary outcomes:

2. Pain: 11-point NRS; current pain, best and worst level of pain in the previous 24

hours

3. Recovery: classified as successful if there was at least 50% improvement, all others

were classified as non-successful, based upon % change in the ODI

4. RTW: whether days had been missed at work in the prior 6 weeks due to LBP

5. Medication use: whether medication had been used in the previous week for LBP

6. Adverse events: not reported.

Follow-up: 1, 4 weeks and 6 months.

Notes Authors results and conclusions: Outcome from spinal manipulation depends on a pa-

tient’s status on the prediction rule. Treatment effects are greatest for the subgroup of

patients who were positive on the rule (at least 4 of 5 criteria met); health care utilization

among this subgroup was decreased at 6 months. Compared with patients who were

negative on the rule and received exercise, the odds of a successful outcome among pa-

tients who were positive on the rule and received manipulation were 60.8 (95% CI, 5.

2 to 704.7). The odds were 2.4 (CI, 0.83 to 6.9) among patients who were negative on

the rule and received manipulation and 1.0 (CI, 0.28 to 3.6) among patients who were

positive on the rule and received exercise. A patient who was positive on the rule and

received manipulation has a 92% chance of a successful outcome, with an associated

number needed to treat for benefit at 4 weeks of 1.9 (CI, 1.4 to 3.5). Conclusions: The

spinal manipulation clinical prediction rule can be used to improve decision making for

patients with low back pain

Funded by: The Foundation for Physical Therapy, Inc., and the Wilford Hall Medical

Center Commander’s Intramural Research

Funding Program (non-profit).

Risk of bias

Bias Authors’ judgement Support for judgement
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Random sequence generation (selection

bias)

Low risk “We used a random-number generator to

generate a randomization list before the

study began. We prepared individual, se-

quentially numbered index cards with the

randomization assignments. We folded the

cards and placed them in sealed envelopes.

After the baseline examination, the physi-

cal therapist who conducted the examina-

tion opened the next envelope, indicating

the treatment group assignment.”

Allocation concealment (selection bias) Low risk See above. Clarification was requested from

the authors regarding the actual allocation

and the following was the response: “The

individual who performed the randomiza-

tion process was independent from the

study. The PT who performed the baseline

examine merely picked the next envelope

in the stack, but the randomization itself

had already been determined. The treating

therapist was a different individual and had

nothing to do with the allocation process.”

Blinding (performance bias and detection

bias)

All outcomes - patients?

High risk No mention of blinding the patient to al-

location.

Blinding (performance bias and detection

bias)

All outcomes - providers?

High risk Provider not blinded

Blinding (performance bias and detection

bias)

All outcomes - outcome assessors?

High risk Patients were not blinded; therefore, out-

come assessors were also not blinded

Incomplete outcome data (attrition bias)

All outcomes - drop-outs?

High risk Loss to follow-up.

1 week f/u: SMT: 0% (n=0/70) & none

discontinued treatment; Exercise: 0% (n=

0/61) & 6 discontinued treatment

4 week f/u: SMT: 0% (n=0/70) & 2 dis-

continued treatment; Exercise = 2% (n=1/

61) & 3 discontinued treatment

6 mo. f/u: SMT: 26% (n=18/70); Exercise:

34% (n=21/61)

Incomplete outcome data (attrition bias)

All outcomes - ITT analysis?

Low risk No patients were removed from the analy-

sis due to non-adherence. No attempt was

made to impute missing data
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Selective reporting (reporting bias) Unclear risk No mention of a published protocol.

Similarity of baseline characteristics? Low risk Analysed for age, gender, BMI, history of

smoking, history of LBP, previous improve-

ment w/ manipulation for LBP, duration

of current symptoms, medication use for

LBP, missed work for LBP, symptoms distal

to the knee, FABQ (physical activity and

work sub-scale), ODI, and pain

Co-interventions avoided or similar? Unclear risk Not stated

Compliance acceptable? High risk 2 subjects (3%) in the SMT group discon-

tinued treatment at 4 wks; 9 subjects (15%)

in the exercise group discontinued treat-

ment at 4 wks. (including the 6 who dis-

continued earlier at 1 wk)

Timing outcome assessments similar? Low risk At 1, 4 weeks and 6 months.

OVERALL RISK OF BIAS High risk

Cleland 2009

Methods Adequate sequence generation and allocation.

Statistical analyses: A linear mixed model for repeated measures was used. Time and

treatment group were modelled as fixed effects with the ODI as the dependent variable.

Missing data was imputed with the last value carried forward method. Separate linear

models were also constructed with pain and recovery. Differences between practice set-

tings and proportion of subjects reporting side effects were examined

Sample size calculation was based upon determining a MCID (30% difference from

baseline) for the ODI

Participants 112 subjects; Study setting: United States Military Health System and outpatient phys-

iotherapy clinics associated with a hospital, a health care system or the University of

Southern California; Country: USA

Period and mode of recruitment: subjects were recruited over a 28-month period (June

2005 to September 2007) via four physiotherapy outpatient clinics

Age (mean, SD), all subjects: 40.3 (11.5)

Gender (% F, all subjects): 52%

Inclusion criteria: a modified ODI>25%, between 18 and 60 years of age, and to be

positive for the SMT clinical prediction rule, which required the presence of at least 4

of 5 findings (i.e. <16 days of LBP; no symptoms distal to the knee; <19 points on the

FABQ-W sub-scale; >1 hypomobile segment in the lumbar spine; at least one hip with

>35° of internal rotation range of motion

Exclusion: Red flags (i.e. tumor, metabolic diseases, RA, osteoporosis, prolonged history

of steroid use, etc.); Signs consistent with nerve root compression (e.g. reproduction of

low back or leg pain with straight leg raise at less than 45°, muscle weakness involving
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a major muscle group of the lower extremity, diminished lower extremity muscle reflex,

diminished or absent sensation to pinprick in any lower extremity dermatome); Prior

surgery to the lumbar spine or buttock; Current pregnancy; Past medical history of

osteoporosis or spinal compression fracture; Inability to comply with treatment schedule

(weekly sessions for four weeks)

Interventions I) Supine thrust SMT (n=37): This treatment group received the manipulation tech-

nique that was used in the development and validation of the CPR. The technique is

performed with the patient supine. The therapist stands on the side opposite of that to

be manipulated. The patient was passively moved into side-bending towards the side to

be manipulated. The patient interlocks the fingers behind his or her head. The therapist

passively rotates the patient, then delivers a high velocity, low amplitude thrust to the

anterior superior iliac spine in a posterior and inferior direction. A maximum of two

attempts per side were permitted in order to achieve joint cavitation

C1) Side-lying thrust SMT (n=38): The patient was side-lying with the more painful

side up. The therapist flexed the top leg until movement was palpated at the selected

segment interspace. The therapist then grasped the patient’s bottom shoulder and arm

and introduced side bending and rotation until motion was felt at the selected inter-

space. Setup was maintained while the patient was rolled toward the therapist. Finally

the therapist applied a high-velocity, low amplitude thrust of the pelvis in an anterior

direction. As with the previous technique, a maximum of two attempts per side were

permitted

C2) Non-thrust SMT (n=37): received central lumbar posterior-anterior nonthrust ma-

nipulation procedures directed at L4 and L5. The therapist placed the hypothenar em-

inence of 1 hand over the spinous process of L4. With the elbows remaining extended,

the therapist delivered a low-velocity, high amplitude oscillatory force (at approximately

2 Hz) directed at L4 for a total 60 seconds. Following a 30-second rest the therapist

performed a similar set of oscillations directed at L5. A second set of oscillations was

then performed in a similar manner at L4 and L5

Treatment: Treatment for the 3 groups differed only during the first 2 sessions that were

received within the first week after randomization. During these sessions patients received

the manual therapy technique to which they were randomized, and a spinal range of

motion (ROM) exercise that was common to all groups. Following the first 2 sessions all

patients received the same standardized exercise regimen for 3 additional sessions (once

weekly for 3 weeks) for a total of 5 treatment sessions over a 4-week period

Outcomes Primary outcome:

1. Back specific functional status: ODI

Secondary outcomes:

2. Pain: current, best and worst levels of pain in the previous 24hours via 11-point NRS

(the avg. of the 3 ratings was used to represent the patients’ level of pain)

3. Recovery: defined as 50% improvement on the ODI compared to baseline

4. Other: Fear Avoidance Beliefs Questionnaire (FABQ): the 2 subscales (FABQW and

FABQPA) were examined separately

5. Adverse events: “Overall, 28 patients (25%) reported at least one side effect. The

percentage did not differ between treatment groups. The most common side effect

reported for all groups was aggravation of symptoms, followed by stiffness. All reported

side effects began within 4 hours of treatment and were resolved within 48 hours of

onset. No serious complications were reported by any patients.”
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Follow-up: 1, 4 wks.; 6 months

Notes Authors results and conclusions: Pair-wise comparisons revealed no differences between

the supine thrust manipulation and side-lying thrust manipulation at any follow-up

period. Significant differences in the ODI and NRS existed at each follow-up between

the thrust manipulation and the non-thrust manipulation groups at 1-week and 4-

weeks. There was also a significant difference in ODI scores at 6-months in favor of the

thrust groups. Conclusion: The results of the study support the generalizability of the

CPR to another thrust manipulation technique, but not to the non-thrust manipulation

technique. In general, our results also provided support that the CPR can be generalized

to different settings

Funded by: Franklin Pierce University; University of Southern California, Los Angeles,

USA (non-profit)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk “....a computer generated randomized table

of numbers created for each participating

site before the beginning of the study. Indi-

vidual, sequentially numbered index cards

with the random assignment where pre-

pared. The index cards were folded and

placed in sealed opaque envelopes.”

Allocation concealment (selection bias) Unclear risk Reviewers note: Unclear who actually was

involved in the treatment assignment

Blinding (performance bias and detection

bias)

All outcomes - patients?

High risk Unclear what was told to the patient. All

patients had similar expectations regarding

the effect of manipulation (Table 2)

Blinding (performance bias and detection

bias)

All outcomes - providers?

High risk Practitioners were not blinded.

Blinding (performance bias and detection

bias)

All outcomes - outcome assessors?

High risk See blinding patient

Incomplete outcome data (attrition bias)

All outcomes - drop-outs?

Low risk Loss to follow-up.

1 week f/u: Supine thrust -3% (1/37); side-

lying thrust - 5% (2/38); non-thrust - 3%

(1/37)

4 week f/u: Supine thrust - 11% (4/37);

side-lying thrust - 13% (5/38); non-thrust

- 3% (1/37)

6 month f/u: Supine thrust - 11% (4/37);
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Cleland 2009 (Continued)

side-lying thrust - 16% (6/38); non-thrust

- 11% (4/37)

Incomplete outcome data (attrition bias)

All outcomes - ITT analysis?

Low risk Last value carried forward was used for im-

puting missing data

Selective reporting (reporting bias) Low risk Protocol available: Clin-

icalTrials.gov (NCT00257998). Reviewers

note: None of the secondary outcomes (i.e.

pain reduction, recovery) are listed in the

trial registry

Similarity of baseline characteristics? Low risk Analysed for: age, gender, symptom dura-

tion, BMI, outcomes (pain, ODI, FABQ)

, current medication usage, prior history

of LBP, missed work in the prior 6 wks.

due to LBP, currently unable to work, cur-

rent smoker, believe manipulation would

improve symptoms. The supine thrust ma-

nipulation group had a significantly higher

BMI than the side-lying manipulation

group

Co-interventions avoided or similar? Unclear risk Not stated.

Compliance acceptable? Unclear risk All patients were treated with the same

strengthening and stabilization exercises

and they were requested to complete the

strengthening program daily on they days

they did not attend physiotherapy; how-

ever, it is unclear if this was assessed post-

treatment

Timing outcome assessments similar? Low risk At 1, 4 weeks; 6 months

OVERALL RISK OF BIAS Low risk

Cramer 1993

Methods Method of sequence generation and allocation unclear.

Statistical analyses: Presented as mean differences (pre-post testing); t-Tests used to test

for significance

No sample size calculation was performed.

Participants 36 subjects; Study setting: outpatient clinic; Country: USA.

Period and mode of recruitment: those presenting to the clinic; otherwise not stated

Age (all subjects): 18 to 56 years of age

Gender (% female; all subjects): 42%

Inclusion criteria: Mechanical low-back pain less than 2 weeks duration; ODI > 8; VAS
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Cramer 1993 (Continued)

> 33 mm; no litigation or workers’ compensation; not pregnant

Exclusion criteria: Subjects with clinical evidence of a compressive neuropathy

Interventions I) SMT (n=17): included a side-lying manipulation to the affected area of the lumbar

spine; additional treatment consisted of electrical stimulation and cold-packs to the

lumbar spine (L3-S1)

C) control (n=19): included detuned ultrasound to the low back followed by cold packs

(5-10 min.) and very gentle soft tissue massage (15-30 sec.)

Treatments for both groups were delivered 3 to 5 times over a 10-day period

Outcomes 1. Pain: 0-100 (VAS)

2. Back specific functional status: ODI

3. Recovery: not reported

4. Adverse events: not reported

5. Hmax /Mmax ratio were measured.

No mention of which were primary or secondary; however, the basis of the report was

the Hmax /Mmax ratio.

Follow-up: Pre- and post-testing; Reviewers note: personal communication with the

primary author: post-treatment measurement represents the measurement following the

10-day period

Notes Authors results and conclusions: The H/M ratio (reviewers: “an objective and clinically

useful physiological measure for acute low back pain...”) showed greater change in the

group which received spinal manipulation, but the change was subtle. The results indicate

that the H/M ratio may be of limited value in clinical practice

Funded by: Foundation for Chiropractic Education and Research (non-profit)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Reviewers comment: No mention of the

sequence generation procedure nor method

of allocation. The abstract indicates that

it is a randomized trial and a flow chart

is provided suggesting that randomization

occurred

Allocation concealment (selection bias) Unclear risk See above

Blinding (performance bias and detection

bias)

All outcomes - patients?

High risk No mention of any attempts to blind the

patient.

Blinding (performance bias and detection

bias)

All outcomes - providers?

High risk No mention of any attempts to blind the

provider.
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Cramer 1993 (Continued)

Blinding (performance bias and detection

bias)

All outcomes - outcome assessors?

High risk Outcomes assessor was not blind to alloca-

tion.

Incomplete outcome data (attrition bias)

All outcomes - drop-outs?

Low risk Unclear, but the tables suggest that all sub-

jects were retained in the study

Incomplete outcome data (attrition bias)

All outcomes - ITT analysis?

Low risk Unclear, but presumably all subjects were

analysed by allocation treatment and there

were no drop-outs

Selective reporting (reporting bias) Unclear risk No protocol available. Recovery not re-

ported, although selective reporting not

likely

Similarity of baseline characteristics? Unclear risk Not stated

Co-interventions avoided or similar? Unclear risk Not stated

Compliance acceptable? Unclear risk Not stated

Timing outcome assessments similar? Low risk Collected post-treatment over a 10-day pe-

riod.

OVERALL RISK OF BIAS High risk

Farrell 1982

Methods Unclear methods of sequence generation and allocation.

Statistical analysis: ANCOVA; number of days required to reach symptom free status

(assessed as number of subjects symptom-free at fixed points (1, 2, 3, and 4 weeks

following the first visit)

No sample size calculation was performed.

Participants 48 subjects; Study setting: private clinics? of physiotherapists; Country: (Western) Aus-

tralia

Period and mode of recruitment: family-oriented general practice

Age, y (mean): SMT group = 43.4; comparison group = 41.8

Gender (% F): SMT group = 33%; comparison group = 42%

Inclusion criteria: 20 to 65 years of age; pain with lumbar movement or straight leg

raising; pain (intermittent or constant) centrally or para vertebrally between T12 and the

gluteal folds; symptoms of 3 weeks duration or less; and experienced a pain-free period

of 6 months before the onset of the current episode

Exclusion criteria: other physical treatment for the current episode of LBP; pregnancy;

signs of cauda-equina pressure or altered sensation, reflexes, or muscle weakness in the

lower extremity; previous surgery in the lumbar region; past history of fracture in the

lower thoracic/lumbar region; evidence of systemic disease, such as rheumatoid arthritis,

ankylosing spondylitis or carcinoma
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Farrell 1982 (Continued)

Interventions I) SMT (n=24): passive mobilization and manipulation. The choice of technique in-

cluded 1) central, posterior-anterior pressures, 2) unilateral, posteroanterior pressures

over the transverse processes, 3) transverse pressures on spinous processes, and 4) mobi-

lization. These techniques have been described by Stoddart and Maitland

C) Physiotherapy (n=24): 1) 15 min. of microwave diathermy, 2) 10 repetitions of

isometric abdominal exercises (which the subject was request to perform another 3 to

4 times per day), and 3) ergonomic instructions, including advice on lifting, sitting,

standing, carrying objects and rest postures

Each subject was treated 3 times per week for up to 3 weeks. Treatment was discontinued

if the subject met the criteria for discharge, which occurred for 8 subjects. Treatment

was continued beyond 3 weeks, if necessary

Outcomes 1. Pain: 0 to 10 (unclear if a VAS or NRS)

2. Back specific functional status: according to the questionnaire by Berquist-Ullman

and Larsen (a list of 10-different functional activities)

3. Recovery: according to the following criteria: 1) subject could perform all functional

activities without difficulty, 2) his subjective pain rating was very low (0 or 1 on the

11-point scale), 3) the objective measures of lumbar movements and straight leg raising

were pain-free, with passive overpressure at the extreme of the patient’s active range;

Physiological measures: active range of motion and straight leg raising

4. Adverse events: not reported

Reviewers note: outcomes were not defined as primary or secondary

Follow-up: following the first and third treatment, and at 3 weeks

Notes Authors results and conclusions: The duration of LBP symptoms was significantly shorter

for subjects receiving mobilization and manipulation. They also achieved symptom-free

status with fewer treatment sessions

Funded by: Spinal Pain Research Foundation of the Western Australian Manipulative

Therapy Association (non-profit)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk “....subjects were placed at random into two

groups .....”. (comment: no other descrip-

tion was provided)

Allocation concealment (selection bias) Unclear risk See above

Blinding (performance bias and detection

bias)

All outcomes - patients?

High risk No mention of any attempt to blind the

patients to the procedures

Blinding (performance bias and detection

bias)

All outcomes - providers?

High risk Provider not blinded.
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Farrell 1982 (Continued)

Blinding (performance bias and detection

bias)

All outcomes - outcome assessors?

High risk Patients were not blinded; therefore, out-

comes assessor was also not blinded

Incomplete outcome data (attrition bias)

All outcomes - drop-outs?

Low risk Drop-out seems minimal, although reasons

for non-reporting of data are not given: 3

subjects (13%) from the comparison group

and 1 subject (4%) from the SMT group

were not assessed for symptom-free status

Incomplete outcome data (attrition bias)

All outcomes - ITT analysis?

Unclear risk The number of drop-outs seems minimal

and presumably assessed according to al-

located assignment, although remains un-

clear

Selective reporting (reporting bias) Unclear risk No protocol available.

Similarity of baseline characteristics? Low risk Age, gender, and baseline pain seem

roughly similar. No other baseline measures

are presented

Co-interventions avoided or similar? Unclear risk Not stated. Treatment was continued be-

yond 3 weeks if necessary, but not recorded.

Unclear if patients sought other therapies

Compliance acceptable? Unclear risk The SMT group required 3.5 (1.6) treat-

ments to reach pain-free status, while the

comparison group required 5.8 (2.3) treat-

ments to achieve the same result

Timing outcome assessments similar? Low risk Principal outcome measure - days required

to reach symptom-free status

OVERALL RISK OF BIAS High risk

Glover 1974

Methods Adequate sequence generation, but unclear allocation procedure

Statistical analysis: Mann-Whitney (non-parametric test).

No sample size calculation was performed.

Participants 84 subjects (total) (44 subjects w/ LBP <7d.); Study setting: industry (“medium-sized

engineering works”) over a period of 15 months; country: UK

Age (mean): 34 to 47y. (range for those w/ LBP <7d.)

Gender (%F): 11% (of those w/ LBP <7d.)

Inclusion criteria: Back pain between the inferior angle of the scapula and the lower end

of the sacrum

Exclusion criteria: Bilateral pain and hyperaesthesia; those under treatment by another
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Glover 1974 (Continued)

doctor; abnormal radiological or neurological signs

Interventions I) SMT (n=21 (w/ LBP <7d.)): one lumbar rotational manipulation session of 15 min.

or less followed by four daily detuned short-wave diathermy sessions of 15 min

C) Detuned short-wave diathermy only (n=23 (w/ LBP <7d.): five 15 min. daily sessions

of detuned short-wave diathermy only

Outcomes 1. Pain: recorded as a percentage of the original pain (ranging from 0% (no relief )

to100% (complete relief ))

2. Back specific functional status: not reported

3. Recovery: 3 pt. scale (better, worse, same) - measured but not reported

4. Other: skin hyperaesthesia, deep tenderness, restriction of straight leg raising, forward

flexion of the spine. Reviewers note: these other outcomes were to be reported in a

subsequent publication, however, no such publication was identified

5. Adverse events: not reported

Reviewers note: outcomes were not defined as primary or secondary

Follow-up: Days 3 ,7; results from 1 month were not reported

Notes Authors results and conclusions: There was no demonstrable difference between the

intervention (SMT) and control groups, except that at the 15-minute stage, the relief

from pain in the manipulated group was always greater than in the controls

Funded by: Nuffield Foundation, UK (“covered the salaries” of the principal researchers

(non-profit))

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk “Patients were allocated to the manipula-

tion or control series in accordance with

a pre-arranged sequence for that subgroup

(reviewers note: four subgroups were made

based upon duration of the pain (<7days,

>7 days), based on random sampling num-

bers and contained in a set of sealed en-

velopes.”

Allocation concealment (selection bias) Unclear risk Note: The person involved in the alloca-

tion was also involved in the treatment of

the subjects, so it is uncertain to what ex-

tent he might have influence the allocation

procedure

Blinding (performance bias and detection

bias)

All outcomes - patients?

High risk No mention of attempting to blind patients

to the intervention
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Glover 1974 (Continued)

Blinding (performance bias and detection

bias)

All outcomes - providers?

High risk Provider not blinded

Blinding (performance bias and detection

bias)

All outcomes - outcome assessors?

High risk Subjects were not blinded; therefore, out-

comes assessor was also not blinded

Incomplete outcome data (attrition bias)

All outcomes - drop-outs?

Unclear risk Data presented for the first week only. Un-

clear what proportion of subjects dropped

out beyond this interval because this data is

not presented (although it was reportedly

measured)

Incomplete outcome data (attrition bias)

All outcomes - ITT analysis?

Unclear risk Not explicitly stated and difficult to assess

for follow-up beyond one week

Selective reporting (reporting bias) High risk Protocol available in which the outcomes

are described and time of measurement.

“All cases were followed up for one month

or more.” (Reviewers note: Yet these data

are not reported; the author only reports

the short-term (1-week) follow-up data. In

addition, the authors present only those

outcomes related to pain and not the other

outcomes, such as those related to hyper-

aesthesia, tenderness or range of motion)

Similarity of baseline characteristics? Unclear risk Baseline data reported: age, gender (only).

No indication of severity of baseline pain,

functional status, etc

Co-interventions avoided or similar? Unclear risk Not reported

Compliance acceptable? Unclear risk Not reported.

Timing outcome assessments similar? Low risk At 3 and 7 days f/u

OVERALL RISK OF BIAS High risk

Hadler 1987

Methods Method of sequence generation and allocation are unclear.

Statistical analysis: ANOVA; effects of interaction with time and treatment was examined

No sample size calculation was performed.
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Hadler 1987 (Continued)

Participants 54 subjects (excluding one subject who was dropped from the analysis because he/she

was inaccessible to follow-up); Study setting: hospital clinic?; Country: USA

Period and mode of recruitment: via primary physicians from the local community and

advertising in the local newspapers; period - not stated

Age (presented as strata, 20 to 29 and 30 to 40 years of age): Manipulation group - 54%

(between 20-29 y/o); Mobilization group - 36% (between 20-29 y/o)

Gender (%F): Manipulation group - 31%; Mobilization group - 54%

Inclusion criteria: 18 to 40 years of age; either gender; LBP present for no longer than

1 month; no previous episode of back pain within the prior 6 months; subject was not

receiving either workers’ compensation or disability insurance at the time and the LBP

was not work-related; no previous experience with spinal manipulation; willing to travel

to the Family Practice Center of the North Carolina Memorial Hospital; and be available

for telephone interviews over the subsequent 2 weeks

Exclusion criteria: suspicion of inflammatory disease; suggestion of cauda equina syn-

drome

Interventions I) Manipulation (n=26): Subject was positioned first on the right and then on the left

side; positioned in spinal rotation with shoulders and face to the ceiling and pelvis rotated

down towards the examining table. A long-lever high-velocity thrust was applied to the

lower spine

C) MOB (n=28): Subject was positioned first on the right and then on the left side. In

each position, the operator stood facing the subject and firmly grasped both knees with

one arm while pressing down on the subjects’ lower spine with the opposite hand. The

subjects legs were then gently, but firmly flexed on the hips twice. No rotational force

nor leverage was provided to move facet joints

Treatments were performed by one physician “experienced in the manipulative manage-

ment of LBP”

Outcomes 1. Pain: not reported

2. Back specific functional status: RMDQ

3. Recovery: 7 pts., Likert scale ranging from “much worse” to “much better” - measured

immediately following the first treatment only

4. Adverse events: not reported

Reviewers note: outcomes were not defined as primary or secondary

Follow-up: every 3 days for two weeks.

Notes Authors results and conclusions: A treatment effect of manipulation was demonstrated

only in the strata with more prolonged illness at entry. In the first week following

manipulation, these patients improved (significantly) to a greater degree and more rapidly

Funded by: Robert Wood Johnson Foundation (non-profit).

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Not stated
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Hadler 1987 (Continued)

Allocation concealment (selection bias) Unclear risk “.....assigned by random allocation...”. No

other text was provided

Blinding (performance bias and detection

bias)

All outcomes - patients?

High risk “The very explicit informed consent form

was read, reviewed and discussed. It made

clear that there was no placebo arm to the

study. Two different interventions were to

be compared, both of which are considered

by their advocates to be effective.”

Blinding (performance bias and detection

bias)

All outcomes - providers?

High risk No mention of any attempt to blind the

care provider.

Blinding (performance bias and detection

bias)

All outcomes - outcome assessors?

High risk Patient was not blinded; therefore, the out-

comes assessor was also blinded

Incomplete outcome data (attrition bias)

All outcomes - drop-outs?

Low risk One patient proved inaccessible to follow-

up.

Incomplete outcome data (attrition bias)

All outcomes - ITT analysis?

High risk One patient was dropped from the analysis.

Selective reporting (reporting bias) Unclear risk Not stated

Similarity of baseline characteristics? High risk Large differences for age and gender. Du-

ration of symptoms presented in strata: < 2

wks of symptoms, 2 to 4 wks of symptoms

(these appear equal). Functional status was

essentially equal at baseline. No other base-

line characteristics were presented

Co-interventions avoided or similar? Unclear risk Not stated

Compliance acceptable? Unclear risk Not stated

Timing outcome assessments similar? Low risk Every 3 days for 2 wks.

OVERALL RISK OF BIAS High risk
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Hallegraeff 2009

Methods Adequate sequence generation, unclear allocation concealment

Statistical analysis: Descriptive statistics were used to analyse the baseline characteristics.

A MANOVA was used for analysing the effects on pain, disability and mobility between

the treatment groups

Sample size calculation was based upon determining a MCID (50% reduction) for pain

Participants 64 subjects; study setting: physical therapy and manual therapy practices; Country: The

Netherlands

Period and mode of recruitment: patients presenting to PT clinics in the period 2005-

2006

Age: stratified by age, no mean (SD) is presented; the majority of subjects were between

20 and 50 years of age

Gender (%F): 45%

Inclusion criteria: acute (<16d.), non-specific low-back pain, between 20 to 55 years of

age, with or without previous complaints and no symptoms distal to the knee

Exclusion criteria: specific low back pain (e.g. with neurological signs, rheumatic disease,

signs of osteoporotic fractures); inability to fill in the questionnaires

Interventions I) SMT + PT (n=31); C) PT (n=33).

-SMT consisted of high-velocity low-amplitude SMT designed to cause cavitation of

the joint and to improve overall joint function, decrease any restrictions in movement

at segmental levels in the lumbar spine and sacroiliac joint, and reduce pain. No other

technique was applied. The manual therapist chose the techniques on the basis of the

location of the dysfunction and in each treatment session, only one manipulation was

applied, with an added time investment of approximately four minutes

-Physiotherapy consisted of: standard PT care under the principle of increasing physical

functioning. Participants participated in a low-intensity, low-load endurance exercise

programme designed to train specific abdominal muscles, to be completed 5 minutes,

two times per day

All participants were also given instructions in staying active and a pamphlet from the

Royal Dutch Society for Physical Therapy

Outcomes 1. Pain: 0-100 VAS (last 24 hours)

2. Back-specific functional status: ODI

3. Recovery: 2-point scale, measured at the 4th visit (improved or not improved)

4. Mobility: evaluated using the Sit-and-Reach Test (designed to test the mobility of the

lower-body and spinal column)

5. Adverse effects: not reported

Note: outcomes not defined as primary or secondary.

Follow-up: at the 4th visit (ca. 2 1/2 weeks post-baseline).

Notes Authors results and conclusions: The addition of SMT to PT care demonstrates a signif-

icant effect on improvement in functional status, but not on pain relief or improvement

of mobility. This study does not support the efficacy of a clinical prediction rule in the

treatment of acute, non-specific low-back pain

Funded by: not specified.

Note: Primary author provided additional information regarding the RoB assessment,

which resulted in a number of items being adjusted from “high” to “low” risk of bias
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Hallegraeff 2009 (Continued)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk “An independent employee, not involved

in recruitment of participants, generated a

random stratified list where by means of

a computerized programme, ....”...patients

were assigned to one of the two treatment

groups

Allocation concealment (selection bias) Low risk Unclear who actually conducted the alloca-

tion from the publication; however, we per-

sonally contacted the principal author and

confirmed that an independent researcher

conducted the allocation

Blinding (performance bias and detection

bias)

All outcomes - patients?

High risk No attempt was made to blind patients to

the intervention.

Blinding (performance bias and detection

bias)

All outcomes - providers?

High risk Providers were not blinded.

Blinding (performance bias and detection

bias)

All outcomes - outcome assessors?

High risk Patients were not blinded; therefore, out-

come assessor was also not blinded

Incomplete outcome data (attrition bias)

All outcomes - drop-outs?

Low risk According to personal contact with the

principal author, only one subject dropped

out. No flow chart is provided in the pub-

lication

Incomplete outcome data (attrition bias)

All outcomes - ITT analysis?

Low risk Stated that an ITT analysis is used; no al-

ternative analyses are presented (e.g. per-

protocol). One patient discontinued care

(from the experimental group) due to in-

creasing pain - based upon the numbers it

would appear that this subject was removed

from the analyses; however, this is not likely

to have influenced the overall results

Selective reporting (reporting bias) Unclear risk No protocol available, although recovery

was measured, but not reported

Similarity of baseline characteristics? High risk Baseline variables measured: age (stratified

by group), gender, duration, onset of LBP

(sudden, gradual), presence/absence of re-
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Hallegraeff 2009 (Continued)

lapse, type of physical labour performed,

use of medication, outcomes: pain, func-

tional status, mobility. Note: baseline pain

for the two groups: SMT + PT = 42.7 (18.

4)) vs. PT = 54.0 (17.5)

Co-interventions avoided or similar? Unclear risk According to the primary author, “no other

technique was applied”, but it is unclear if

participants sought care elsewhere outside

the constructs of the trial. This was not ex-

amined

Compliance acceptable? Low risk According to the primary author, partici-

pants were provided a checklist which was

to be completed every day. No differences

were found between the groups and it ap-

pears that both groups adequately com-

pleted their exercises at home. Patients were

required to complete 5min. twice per day

and this was checked by the checklist

Timing outcome assessments similar? Low risk Follow-up was conducted at the 4th visit

(2 1/2 weeks following baseline)

OVERALL RISK OF BIAS Low risk

Hancock 2007

Methods Adequate sequence generation and allocation.

Statistical analysis: All data were double entered. Primary outcome was examined as

Kaplan-Meier survival curves. Cox regression was performed to estimate the effects of

treatment group on recovery and secondary analyses were conducted to examine the

effect of potentially important covariates. For the secondary outcomes, effects of the

interventions were calculated using linear models and important baseline variables were

included in the modelling

Sample size calculation was based upon determining a MCID (20% difference) for

recovery

Participants 240 subjects; Study setting: GP practices and private clinics of physiotherapists; Sydney,

Australia

Period and mode of recruitment: via 40 GP practices

Age, y (all (mean (SD)): 40.7 (15.6); range for the groups: 39.5 to 41.9

Gender (%F): 44%; range for the groups: 42% to 46%

Inclusion criteria: complaint of pain in the area between the 12th rib and buttock crease

causing moderate pain and moderate disability (measured by adaptations of items 7 and

8 of SF-36)

Exclusion criteria: present episode of pain not preceded by a pain-free period of at least

1 month, in which care was not

provided; known or suspected serious spinal pathology; nerve root compromise (with at

63Spinal manipulative therapy for acute low-back pain (Review)

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Hancock 2007 (Continued)

least two of these signs: myotomal weakness, dermatomal sensory loss, or hyporeflexia of

the lower limb reflexes); presently taking NSAIDs or undergoing spinal manipulation;

any spinal surgery within the preceding 6 months; and contraindication to paracetamol,

diclofenac, or spinal manipulative therapy

Interventions I) SMT + Diclofenac (n=60); C1) Detuned pulsed ultrasound + Diclofenac (n=60)

; C2) SMT + placebo Diclofenac (n=59); C3) Detuned pulsed ultrasound + placebo

Diclofenac (n=60)

-SMT: consisted of mobilization or high-velocity thrusts provided by physiotherapists,

who had a minimum qualification of a graduate diploma in SMT and who regularly

used SMT in their daily practice. The treatment followed an algorithm developed by

the researchers on the basis of views of expert clinicians and researchers. The aim of the

therapy was due produce motion at the joints of the lumbar and thoracic spine, sacroiliac

joint, pelvis and hip. The therapy was allowed to be modified by the clinician in order

to suit the patient

-Diclofenac: 50 mg., twice daily for a maximum of 4 weeks or until the participant has

recovered

-Detuned pulsed ultrasound: described as “placebo manipulative therapy”. The therapy

was designed to match the treatment duration and contact time (30 to 40 minutes at

the initial visit and 20 minutes for follow-up) of SMT

All patients received paracetamol (1g. taken 4 times daily) and advice (consisting of

advice to stay active, avoid bed rest and reassurance regarding the prognosis) prior to

randomization, which occurred within 2 days of the initial visit with the GP

Outcomes Primary outcomes:

1. Recovery: number of days to recovery as assessed by: 1) first pain-free day; and 2) first

of 7 consecutive days in which the patient had a pain score of 0 or 1 out of 10

Secondary outcomes:

2. Pain: 0-10 (patients kept a diary that was completed daily)

3. Back specific functional status: RMDQ

4. General function:10-point Patient Specific Functional Scale

5. Recovery: overall perceived effect

6. Adverse events: no serious adverse events were reported with SMT, 22 (9%) patients re-

ported a possible adverse reaction to medication including gastrointestinal disturbances,

dizziness, and heart palpitations

Follow-up: 1, 2, 4, and 12 weeks.

Notes Authors results and conclusions: Neither diclofenac nor spinal manipulative therapy

appreciably reduced the number of days until recovery compared with placebo drug

or placebo manipulative therapy (diclofenac hazard ratio 1·09, 95% CI 0·84-1·42, P=

0·516; spinal manipulative therapy hazard ratio 1·01, 95% CI 0·77-1·31, P=0·955).

237 patients (99%) either recovered or were censored 12 weeks after randomisation. 22

patients had possible adverse reactions. Half of these patients were in the active diclofenac

group, the other half were taking placebo. Patients with acute low back pain receiving

recommended first-line care do not recover more quickly with the addition of diclofenac

or spinal manipulative therapy

Funded by: Australia’s National Health and Medical Research Council (governmental)

Risk of bias

64Spinal manipulative therapy for acute low-back pain (Review)

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Hancock 2007 (Continued)

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk “A statistician not involved in data collec-

tion or analysis developed a randomisation

schedule and produced 240 consecutively

numbered sealed opaque envelopes con-

taining each participant’s allocation. Ran-

domisation

was done with randomly permuted blocks

of 4, 8, and 12.”

Allocation concealment (selection bias) Low risk “Immediately after collecting baseline data

the blinded researcher opened the alloca-

tion envelope, which contained a bottle of

diclofenac or placebo drug, and gave this

bottle to the patient. Active and placebo

bottles were identically labelled. Patients

were instructed to take their assigned treat-

ment in addition to the paracetamol previ-

ously supplied by the GP. The randomisa-

tion envelope also contained a second en-

velope with the participant’s allocation to

active or placebo spinal manipulative ther-

apy. This envelope was given to the treating

physiotherapist to open in private.”

Blinding (performance bias and detection

bias)

All outcomes - patients?

High risk Subjects were not blinded to SMT, al-

though the authors suggest that they were;

however, “placebo manipulative therapy”

consisted of detuned pulsed ultrasound.

Subjects were, however, blinded to use of

diclofenac

Blinding (performance bias and detection

bias)

All outcomes - providers?

High risk Provider was not blinded to delivery of

SMT.

Blinding (performance bias and detection

bias)

All outcomes - outcome assessors?

High risk Subjects were not blinded; therefore, out-

come assessor was also not blinded

Incomplete outcome data (attrition bias)

All outcomes - drop-outs?

Low risk None were lost to follow-up from the SMT

+ Diclofenac group nor the detuned ultra-

sound + placebo Diclofenac group; 3 were

lost to follow-up in the detuned ultrasound

+ Diclofenac and 1 in the SMT + placebo

Diclofenac group
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Hancock 2007 (Continued)

Incomplete outcome data (attrition bias)

All outcomes - ITT analysis?

Low risk Stated

Selective reporting (reporting bias) Low risk Protocol available:

ACTRN012605000036617

Similarity of baseline characteristics? Low risk Baseline variables presented: Age, gender,

duration of current symptoms, number of

previous episodes, pain, back specific and

general functional status, coping and catas-

trophising, FABQ - work and activity sub-

scale

Co-interventions avoided or similar? Low risk “28 patients took additional co interven-

tions during the study period.The number

of patients taking additional interventions

was similar between the diclofenac (n=14;

12%) and placebo groups (n=14; 12%) and

between the active (n=11; 9%) and placebo

manipulative therapy groups (n=17; 14%)

.”

Compliance acceptable? Low risk “Compliance with paracetamol across the

four groups was not significantly differ-

ent (p=0·224)....... The mean percentage

of full dose taken by the active diclofenac

group (69·3% [33·8%]) and placebo group

(75·0% [37·7%]) were not significantly

different (p=0·225). ...... Median number

of sessions per week for the active manipu-

lative therapy group was 2·3 (1·5-3·0) and

was 2·3 (1·5-3·0) for the placebo manipu-

lative therapy group.”

Timing outcome assessments similar? Low risk Days to recovery for the primary outcome

and at 1, 2, 4, 12 weeks for the secondary

outcomes

OVERALL RISK OF BIAS Low risk

Hoehler 1981

Methods Unclear sequence generation and allocation.

Statistical analysis: Mann-Whitney U test for non-parametric data; correlations were

evaluated using Spearman rank-order correlation coefficient

No sample size calculation was performed.
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Hoehler 1981 (Continued)

Participants 95 subjects; Study setting: medical clinic/department of physical medicine and rehabil-

itation; Country: USA

Period and mode of recruitment: subjects presenting to University of California, Irvine

Medical Center Back clinic between June 1973 to June 1979

Age, y (mean (SD)): SMT group - 30.1 (8.4); control group - 32.1 (9.8)

Gender (%F): SMT group - 41%; control group - 41%

Inclusion criteria: Presence of palpatory cues indicating hyperalgesia or a restricted or

painful range of vertebral motion; absence of any contraindications for vertebral manip-

ulation; absence of any psychosocial problems

Exclusion criteria: Previous experience with manipulation; disability income; pending

litigation; previous back surgery; obesity; drug or alcohol abuse; pain not treatable by

manipulation of the lumbosacral area

Interventions I) SMT (n=58): rotational manipulation of the lumbar spine. “This was carried out as

follows: the patient lies on his or her side on a table facing the manipulator. The inferior

leg is extended and the superior leg is flexed, tilting the superior aspect of the pelvis

toward the manipulator. The superior shoulder is rotated away from the manipulator

and the spine is locked in extension. A short, high-velocity thrust is then applied to

the pelvis. This presumably has the effect of gapping the facet joints and stretching the

paravertebral muscles of the lumbosacral area.”

C) Massage (n=39): soft-tissue massage to the lumbosacral area only

The number of treatments was variable and left to the discretion of the practitioner

Outcomes 1. Pain: 5-point ordinal scale, ranging from none to very severe

2. Back specific functional status: listed as specific activities and ability to perform them,

such as walking, bending or twisting, sitting down in a chair, sitting up in bed, etc

3. Recovery: reported as those responding to the question whether the “treatment was

effective” (or not)

4. Adverse events: not reported

5. Other: physiological signs: improvement in straight leg raising to pain or to pelvic

rotation, and distance of the fingertips to the floor with maximum forward flexion

Reviewers note: outcomes were not defined as primary or secondary

Follow-up: following first treatment; discharge and 3 weeks following discharge

Notes Authors results and conclusions: Patients who received manipulative treatment were

much more likely to report immediate relief after the first treatment; and at discharge,

there was no significant difference between the 2 groups because both showed substantial

improvement

Funded by: Medical Trust, Los Angeles, USA (non-profit?).

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk “...each patient was randomly assigned to

either the experimental or control group.”

Comment reviewers: no other information

was provided
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Hoehler 1981 (Continued)

Allocation concealment (selection bias) Unclear risk See above

Blinding (performance bias and detection

bias)

All outcomes - patients?

Unclear risk Results from the query post-treatment (at

3 weeks follow-up) is as follows (data avail-

able for 60% of the baseline sample (note:

therefore, possible respondent bias)): 33 re-

ceived OMT (57% of the original sam-

ple (n=33/58)): 21 (65%) perceived it to

be OMT and 12 (35%) perceived it to

be sham OMT; 25 received sham OMT

(64% of the original sample (n=25/39)):

14 (58%) perceived it to be OMT and 11

(42%) perceived it to be sham OMT. The

authors claimed the study was successful in

comparing manipulation to an appropriate

placebo treatment

Reviewers note: This comparison was rated

unclear risk because it was unclear what was

said to the subjects and whether the sub-

jects were aware that they would receive ei-

ther soft-tissue massage or SMT, or whether

they were told that they would receive treat-

ment A or treatment B and which was

most effective would be evaluated. In other

words, if type of treatment was mentioned,

the participating subjects could have deter-

mined if they thought they received an ef-

fective treatment or not, whereas if the type

of treatment was not mentioned, the par-

ticipating subjects would not have had a

frame of reference to compare and thus, re-

main blinded to type of treatment modal-

ity

Blinding (performance bias and detection

bias)

All outcomes - providers?

High risk Providers were not blinded.

Blinding (performance bias and detection

bias)

All outcomes - outcome assessors?

Unclear risk See reviewers comment above.

Incomplete outcome data (attrition bias)

All outcomes - drop-outs?

High risk Lost to follow-up:

Discharge: SMT: 29% (n=17/58); control:

28% (n=11/39)

3 wks following discharge: SMT: 43% (n=

25/58); control: 36% (n=14/39)
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Incomplete outcome data (attrition bias)

All outcomes - ITT analysis?

Unclear risk Not stated

Selective reporting (reporting bias) Unclear risk No protocol available

Similarity of baseline characteristics? High risk Baseline variables reported: age, gender,

proportion with acute and chronic pain,

proportion with moderate to very severe

pain, proportion with impaired gait and ab-

normal lumbar curve (as reported by the

physician)

Difference in percentage of patients with

chronic pain: 17 (SMT) versus 29 (control)

Difference in percentage of patients with

severe to very severe pain: 37 (SMT) versus

16 (control)

Co-interventions avoided or similar? Unclear risk Not stated

Compliance acceptable? Unclear risk Not stated

Timing outcome assessments similar? High risk Discharge and 3 weeks following discharge,

which would have been different for indi-

vidual subjects. “The number of treatments

received was variable, at the discretion of

the treating physicians.”

OVERALL RISK OF BIAS High risk

Hoiriis 2004

Methods Adequate sequence generation, unclear allocation concealment

Statistical analysis: general linear model ANOVA.

No sample size calculation was performed.

Participants 192 subjects; Study setting: chiropractic treatments were delivered at a chiropractic

institution, but is unclear where the medical treatments were delivered; Country: USA

Period and mode of recruitment: via advertisements (newspaper, radio, television, mag-

azines, Internet posting); period of recruitment was not stated

Age, y (all (mean (SD)): 41.9 (9.9); range for all groups - 40.5 to 43.1

Gender (%F) (all): 43%; range for all groups - 39% to 50%

Inclusion criteria: 21 to 59 years of age; “uncomplicated LBP” of 2 to 6 weeks duration

Exclusion criteria: Exclusion criteria included previous spinal surgery, spinal fractures,

spinal stenosis, and known or suspected disk herniation; previous LBP within 18 months;

neuropathy; spondylitis; vascular disease; malignant disease; cervical complaint; preg-

nancy; and personal injury litigation. Following informed consent procedures, eligibility

was established jointly by doctors of chiropractic and medicine through history taking

and a physical examination
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Hoiriis 2004 (Continued)

Interventions I) SMT + medical placebo (n=50); C1) muscle relaxants + sham adjustments (n=53);

C2) medical placebo + sham adjustments (n=53)

-SMT: Manual spinal adjustments were performed on a drop table with the subject in

either a prone or side-lying position using specific, high-velocity, low-amplitude thrusts

in the lumbar, pelvic, or sacral spinal region. Supine leg length inequality (LLI) and

adjustment vectors were determined according to the Grostic Procedure. The subject

was placed in a side-lying position with the head resting on the mastoid process. Using a

handheld instrument with an electro magnetically driven stylus, a high-velocity, limited

excursion thrust was delivered along a lateral-to-medial vector with skin surface contact

over the level of the atlas (C1 vertebra) transverse process

-Drug therapy: The 3 agents used in this study (cyclobenzaprine HCl, 5 mg; carisoprodol,

350 mg; methocarbamol, 750 mg) and their usage instructions were chosen by the

medical doctor based on his own clinical experience and were designed to mimic general

medical care with a 2-week duration. Subjects in the medical group were given 3 muscle

relaxants. Subjects were instructed to record on a medication log the amount of each

drug used and any side effects encountered. The initial dose was 2 capsules at bedtime

from bottle A and 2 capsules, 3 times daily from bottle B. Medication from bottles A

and B could be doubled or halved as needed

-Sham adjustments: Sham procedures were designed to mimic chiropractic adjustments

with respect to dialogue, visit length, and physical contact. For lower spine sham proce-

dures, the subject was placed prone on a drop table with the lumbar and pelvic sections

activated (lifted but not released) or alternatively, in a side-lying (semi-fetal) position

on a bench. The chiropractor’s hand was placed over the paravertebral musculature and

light pressure was applied. Caution was taken to avoid an actual thrust to the spine.

For the cervical sham procedures, the subject was placed in a supine position and the

adjusting instrument was positioned over the mastoid. The instrument was disabled so

that no thrust was delivered to the spinal articulations

All subjects received acetaminophen as a “rescue medication” to allow assessment of self-

medication. Subjects attended 7 chiropractic visits and self-administered medication/

placebo capsules over 2 weeks

Outcomes 1. Primary outcomes: Pain: 0-10 VAS

2. Back specific functional status: ODI

3. Recovery: measured as Global Impression of Severity (“....to determine usefulness for

assessing temporal aspects of physical examination findings”; “...scores ranged from 0

to 31 and were derived by combining 5 measures determined by a medical doctor per-

forming a blinded evaluation.” These 5 measures consisted of the following: limitations

in ADLs, tenderness, spasm, Schober’s test, and VAS for pain); Depression (Modified

Zung Self-Rating for Depression)

4. Secondary outcomes: Schober’s test (to evaluate lumbar flexibility)

5. Acetaminophen usage

6. Adverse events: not reported

Follow-up: 2 and 4 weeks.

Notes Authors results and conclusions: When all subjects completing the protocol were com-

bined (N = 146), the data revealed pain, disability, depression, and GIS decreased signifi-

cantly (P < .0001); lumbar flexibility did not change. Statistical differences across groups

were seen for pain, a primary outcome, (chiropractic group improved more than control

group) and GIS (chiropractic group improved more than other groups). No significant
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Hoiriis 2004 (Continued)

differences were seen for disability, depression, flexibility, or acetaminophen usage across

groups. Conclusion: Chiropractic was more beneficial than placebo in reducing pain and

more beneficial than either placebo or muscle relaxants in reducing GIS

Funded by: Research Center of Life University (chiropractic institution) (non-profit)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk “Subjects were assigned sequential enrol-

ment numbers that provided group assign-

ment based on a computer-generated ran-

domization chart.”

Allocation concealment (selection bias) Unclear risk No statement on how allocation was con-

ducted nor who was involved

Blinding (performance bias and detection

bias)

All outcomes - patients?

High risk “.....subjects were asked at the end of

the study whether they thought they re-

ceived true chiropractic adjustments and

true medications.....This was not the case,

and χ2 analysis revealed significant cross-

group differences to both questions (chi-

ropractic adjustments: P < .001; medica-

tions: P= .008). Follow-up pair-wise com-

parisons revealed that perception of true

chiropractic care was significantly higher

(P<.05) in the chiropractic group than ei-

ther of the other 2 groups...”. “....80% of

those in the sham SMT group did not be-

lieve that they received actual chiropractic

treatment, while 88% of those in the chiro-

practic group did believe they received ac-

tual chiropractic treatment”

Blinding (performance bias and detection

bias)

All outcomes - providers?

High risk No attempt to blind providers to treatment.

Blinding (performance bias and detection

bias)

All outcomes - outcome assessors?

High risk Subjects were not blinded; therefore, out-

comes assessors were also not blinded

Incomplete outcome data (attrition bias)

All outcomes - drop-outs?

High risk “.....83% completed the 2-week care phase

and 76% returned 2 weeks thereafter for fi-

nal data collection. There was no group bias

for dropouts.... and most subjects dropped

out due to time constraints.”

Reviewers note: The drop-out number
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seems excessive for the 4 wk. assessment

Incomplete outcome data (attrition bias)

All outcomes - ITT analysis?

Low risk “Subjects were analysed in the intervention

group to which they were randomized (in-

tent-to-treat), but to eliminate erroneous

assumptions made for missing data points,

data for each outcome measure were re-

stricted to subjects who completed the as-

sessments.” Furthermore, “.....data from 3

subjects were discarded because 2 had ini-

tiated personal injury litigation (an exclu-

sion criterion) and another inadvertently

received both forms of active intervention.

”

Selective reporting (reporting bias) Unclear risk No protocol available; however, pain and

functional status were measured

Similarity of baseline characteristics? Unclear risk Baseline data presented only for those com-

pleting the 2-week care phase

Baseline variables presented: age, gender,

pain duration, pain pattern (constant or in-

termittent), pain onset (gradual or sudden),

type of previous back pain treatment, num-

ber of previous episodes, previous chiro-

practic care, pain, functional status (ODI)

, depression (Zung), Schober’s test, and

global impression of severity

Co-interventions avoided or similar? Unclear risk Not stated

Compliance acceptable? Unclear risk “The 2-week care phase involved a total of

8 visits over a 2-week period, which was

followed by a ninth visit 2 weeks thereafter

for a final assessment. The majority of the

subject pool that completed the care phase

attended all 8 scheduled visits (N= 154,

mean = 7.68, SD = 0.72). There was no

difference in the number of visits across in-

tervention groups.”

Reviewers note: Although this represents

80% of those allocated to the various inter-

ventions, data were not presented for those

not completing the care phase. It is ques-

tionable if this is equal between the groups

Timing outcome assessments similar? Low risk At 2 and 4 weeks.

OVERALL RISK OF BIAS High risk
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Juni 2009

Methods Sequence generation and allocation considered adequate.

Statistical analysis: Superiority trial with two primary outcomes, pain intensity and anal-

gesic intake

Sample size calculation was based upon determining a MCID (1.1 points) for pain and

(40mg.) for diclofenac

Participants 104 subjects; Study setting: Emergency Department of Bern University Hospital and a

primary care practice network; Country: Switzerland

Period and mode of recruitment: those presenting between March 2003 and April 2006

Age (all subjects): 20 to 55 years of age

Gender (% female; all subjects): 36%

Inclusion criteria: men and non-pregnant women aged 20 to 55 years who presented

with acute low back pain (duration of current episode < 4 weeks)

Exclusion criteria: signs of nerve root irritation or compression; pain radiating below the

knee; cauda equina syndrome; suspected specific cause of low back pain such as fracture,

tumor or infection; blood-coagulation disorder; severe renal or hepatic dysfunction;

severe osteoporosis; allergy or intolerance to an administered medication; or epidural

corticosteroid injections in the preceding three months

Interventions I) SMT (n=52): ”SMT was performed by a specialist in manual medicine, chiropractic

and rheumatology, a specialist in physical medicine or an osteopath, all proficient in

SMT. SMT was initiated within 24 hours of randomisation, with patients undergoing

a maximum of five sessions within 2 weeks; it included a combination of high velocity

low amplitude (HVLA) thrusts, spinal mobilizations and muscle energy techniques.

Whenever possible, HVLA thrusts were applied, combined with the other techniques

as considered necessary in view of the clinical presentation of the patients.......HVLA

thrusts were applied in an estimated 80% of all sessions.......“

C) Standard care (n=52): ”consisted in general advice on rapid return to normal activities

and avoidance of bed-rest in the acute phase and the use of paracetamol, diclofenac or

Dihydrocodein according to local guidelines as required. Patients were provided with all

three study medications by treating physicians; they were instructed about the maximum

daily dosages and advised to use paracetamol as a first line drug. The actual schedule and

daily dosage was left at the discretion of patients.“

Both treatments were given for two weeks.

Complications: ”Two serious adverse events occurred in the experimental group (4%) and

two in the control group (4%). In the experimental group, there was one patient with an

acute pancreatitis and one patient with an acute loss of motor and sensory function of the

left lumbar segment L5 due to a herniated disk after randomisation, but before any SMT

treatment was initiated. In the control group, there was one patient with a symptomatic

cholelithiasis and one patient with a femoro-acetabular impingement syndrome. Neither

of these events appeared to be related to the allocated treatment strategies

Outcomes Primary outcomes:

1. Pain: 11-point NRS

2. Analgesic use based on calculated equivalence doses up to day 14

Secondary outcomes:

3. Back specific functional status: RMDQ at day 14

4. Recovery: proportion of pain-free patients and the proportion of patients without

analgesic intake up to day 14; At 6 months: Pain intensity and the proportion of patients
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Juni 2009 (Continued)

experiencing at least one serious adverse events up to 6 months

Follow-up: daily for the first 14 days and at 6 months.

Notes Authors results and conclusions: “We found no evidence for a clinically relevant benefit

of SMT in addition to standard care in patients with acute low back pain.” “We believe

that our trial provide reliable evidence that the majority of patients with acute low back

pain can be effectively treated without spinal manipulative therapy.”

Funded by: Swiss Society for Manual Therapy (Non-profit), Department of Rheumatol-

ogy and Clinical Immunology (Non-profit), Institute of Social and Preventive Medicine

and CTU Bern (Non-profit), and MediX practice network (Industry?)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Randomization was performed on-site us-

ing sealed, opaque, sequentially numbered

allocation envelopes, which were produced

at the trial coordination centre (ISPM

Bern) and only opened by the recruiting

physician after a patient had definitely been

registered in the trial.The allocation sched-

ule was based on computer-generated ran-

dom numbers, blocked and stratified ac-

cording to trial centre with randomly varied

block sizes of 8 and 12. Recruiting physi-

cians were unaware of the block sizes

Allocation concealment (selection bias) Low risk Envelopes were monitored by the trial co-

ordination centre to ensure that they were

not tampered

Blinding (performance bias and detection

bias)

All outcomes - patients?

High risk Patients were not blinded.

Blinding (performance bias and detection

bias)

All outcomes - providers?

High risk Treating physicians were not blinded.

Blinding (performance bias and detection

bias)

All outcomes - outcome assessors?

High risk Patient was not blinded; therefore, out-

come assessor is also not blinded

Incomplete outcome data (attrition bias)

All outcomes - drop-outs?

Low risk Seven percent of patients were lost to fol-

low-up to day 14 and data on pain and

analgesic use were missing in about 9% and

25% of observations, respectively
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Incomplete outcome data (attrition bias)

All outcomes - ITT analysis?

Low risk “The primary analyses of pain intensity and

analgesic intake were based on an inten-

tion-to-treat approach, with all randomised

patients included in the analysis in the

group they were originally allocated to.”

Selective reporting (reporting bias) Low risk Outcomes similar as described in the pro-

tocol. The trial is registered with clinical-

trials.gov, number NCT00294229

Similarity of baseline characteristics? Unclear risk Variables examined: gender, age, type of oc-

cupation, pain duration, pain intensity, dis-

ability, type of analgesic drug, dose of anal-

gesic drug, diclofenac equivalence dose, fit-

ness for work, health care setting

Table 1: difference in pain duration: %pain

<7 days: 54% (SMT+UC) versus 75%

(UC alone). Difference in RMDQ: 12.8

(SMT+UC) versus 14.3 (UC alone)

Co-interventions avoided or similar? Low risk To avoid performance bias other anal-

gesic drugs or non-pharmacological treat-

ments (e.g. physiotherapy) were not al-

lowed. “None of the patients allocated to

the control group received SMT.”

Compliance acceptable? Low risk Two patients in the experimental group did

not receive the allocated treatment. None

of the patients allocated to the control

group received SMT. The median number

of SMT sessions in the experimental group

was 3 (inter-quartile range 2 to 4); High ve-

locity thrusts were applied in an estimated

80% of all sessions, in at least 38 patients

allocated to SMT (73%)

Timing outcome assessments similar? Low risk Daily for the first 14 days and at 6 months

OVERALL RISK OF BIAS Low risk
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MacDonald 1990

Methods Randomization procedure not described. Unclear if patients were aware that they were

randomized

Statistical analysis: Results were analysed in three groups according to duration of the

present episode: groups 1 up to and including 13 days; group 2: 14-28 days inclusive;

group 3: 29 days and over. t-test was performed to detect statistically significant differences

between groups

No sample size calculation was performed.

Participants 95 subjects; Study setting: general practice; Country: UK.

Period and mode of recruitment: not stated.

Age (all subjects): 16 to 70 years of age

Gender (% female): 28% (SMT), 24% (control)

Inclusion criteria: 16-70 y/o; pain partly or wholly between the inferior angles of the

scapulas and the buttock folds

Exclusion criteria: Patients suffering from inflammatory joint disease, skeletal metastases

or infection, spondylolisthesis, neurological deficit in structures innervated by lumbar or

sacral roots that could not be ascribed to a previous resolved episode or other pathology,

osteomalacia or osteoporosis, visceral pathology that could refer pain to the low back,

pregnancy. Also excluded were those who sought or intended to seek physical treatment

outside the practice for their present episode, and transient patients

Interventions I) SMT (n=49): classical range of osteopathic manipulative manoeuvres of the type most

likely to be delivered to a patient in the UK from a registered osteopath. The following

elements were used in case (if could be applied without pain): direct pressure and stretch-

ing to involved musculature, low-velocity high-amplitude thrust techniques (HVT) to

hypomobile vertebral motion segments, especially those from which the presenting pain

was deemed to originate. Treatment continued twice weekly until either patients deemed

themselves recovered or the manipulator decided that further treatment was unlikely to

produce benefit

C) Control (n=46): controls were seen in the clinical as necessary for examination for in-

capacity certificates, reinforcement of postural advice, and reassurance. Control patients

were told that was no treatment that had been shown to be superior to the program of

rest and graded resumption of activities on which they were embarked

Both groups received advice on posture, exercise, and avoidance of occupational distress

as appropriate to their situation

Outcomes Primary outcome:

1. Patient-reported recovery (yes/no)

Secondary outcomes:

2. Either patient-reported recovery or a zero Disability Index (DI) score. Improvement

in DI score from presentation to 1, 2 and 3 weeks into the trial were also examined

Outcome measures: DI score, asking the subject to mark which of 12 activities were

comfortable (scored from 0-12); VAS pain indicating level of pain between pain-free (0)

and the maximum score of 75, midpoint being the level of pain during the worst 24

hours before presentation; Activity Loss Analog (ALA), a similar VAS ranging from “full

normal activity” to “least possible activity”; Index of compliance = ALA divided by VAS

pain (activity loss per unit pain); return to partial or full work (or home duties), and

reported recovery (yes/no)

Follow-up: 2x/wk for 3 weeks following trial entry and then weekly until the patients
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MacDonald 1990 (Continued)

deemed themselves recovered or for 3 months, if un recovered

Adverse events: “One control and one manipulated patient developed signs of neurologic

deficit soon after trial entry....”. No significant difference in development of excess lumbar

lordosis or paraesthesias for the 2 treatment groups

Notes Authors results and conclusions: “Even with the small numbers appropriate to a pilot

trial, we have confirmed a significant benefit from manipulation to identifiable group of

back pain patients. The advantage to manipulated patients was maximal between 1 and

2 weeks after commending treatment, but was not discernable after 4 weeks.”

Funded by: Osteopathic Trust Ltd (Non-profit), Rehabilitation Products Ltd (industry

- loaned the manipulation tables)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk “Patients were randomly allocated to one

of two groups”. No further statements on

randomization

Allocation concealment (selection bias) Unclear risk See above

Blinding (performance bias and detection

bias)

All outcomes - patients?

High risk Not stated. It is not clear whether patients

were informed about the two treatment

arms and the fact that they were random-

ized

Blinding (performance bias and detection

bias)

All outcomes - providers?

High risk No mention of any attempts to blind the

provider.

Blinding (performance bias and detection

bias)

All outcomes - outcome assessors?

High risk Not stated. It is not clear whether patients

were informed about the two treatment

arms and the fact that they were random-

ized

Incomplete outcome data (attrition bias)

All outcomes - drop-outs?

Low risk “3 control patients were lost to follow-up

less than 2 weeks into the trial and 2 devel-

oped complications shortly following trial

entry.”

Incomplete outcome data (attrition bias)

All outcomes - ITT analysis?

High risk 5 were excluded from the analyses (2 that

developed complications shortly following

trial entry and 3 which were lost to follow-

up within the first 2 weeks (n=95). Table 3

shows 94 patients

Selective reporting (reporting bias) Unclear risk No protocol.
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MacDonald 1990 (Continued)

Similarity of baseline characteristics? Low risk Variables examined: age, gender, excess

lumbar lordosis, straight leg raising, erect

pelvic tilt, leg length difference, periods

of “pins and needles”, periods of “numb-

ness”, duration of present episode, previous

episodes, disability index, VAS pain, Activ-

ity Loss (ALA)

The only significant difference was a higher

prevalence of complaints of “pins and nee-

dles” in the SMT group (P<0.005), and also

in the SMT group a higher proportion re-

ported episodes of transient numbness in

the leg (P<0.01)

Co-interventions avoided or similar? Unclear risk No mention of co-interventions or avoid-

ance of co-interventions

Compliance acceptable? Low risk 231 manipulative treatments were given:

87% of these in the first 2.5 weeks of the

trial. It can be calculated that most patients

received 2-3 treatments

Timing outcome assessments similar? Low risk Questionnaires were completed twice

weekly for 3 weeks after trial entry and then

weekly until the patients deemed them-

selves recovered, or for 3 months if not re-

covered

OVERALL RISK OF BIAS High risk

Postacchini 1988

Methods Sequence generation and allocation procedure unclear

Statistical analysis was performed using Wilcoxon signed-ranks test

No sample size calculation was performed.

Participants 159 randomly allocated to 6 treatment groups (of a total 459 who were either lost to

follow-up, changed treatment assignment or had chronic low-back pain); Study setting:

hospital outpatient department (university orthopaedic clinic and a “Static Center” of

Rome); Country: Italy

Period and mode of recruitment: January 1985 - October 1986

Age (mean (years)): group1B - 38.4; group2B - 39.5

Gender (%F): group1B - 51% (39/77); group2B - 49% (39/80)

Inclusion criteria: low-back pain, aged 17-58 years. Pattern of pain radiation: with and

without radiation below knee; 2 groups - acute (< 4 weeks) and chronic (> 9 weeks) LBP.

Duration of the current LBP (mean): group 1B - 13 months; group 2B - 9 months (all

other groups are not relevant for this report)

Exclusion criteria: Pregnancy or nursing women, serious general diseases, psychiatric
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Postacchini 1988 (Continued)

disturbances, medico-legal litigation

Interventions Two principal grps: group1 - LBP only; group2 - LBP radiating to the buttocks and/or

thighs and no neurological changes.

Subgroups were defined as: A - LBP <4 wks. duration and no LBP in the preceding 6

months; B - continuous or almost continuous LBP lasting more than 2 months; C -

chronic LBP with an episode of acute pain at the time of clinical observation

I) Manipulation by trained chiropractor [at follow-up: n=87]; no. chronic patients: 12;

at a rate of 2 treatment per week

C1) Diclofenac “full dose” [at follow-up: n=81]; duration treatment: 2 weeks

C2) Physiotherapy: massage, electrotherapy, infrared, etc. [at follow-up: n=78]; no. treat-

ment: 15, daily for 3 weeks

C3) Bed rest [at follow-up: n=29]; duration treatment: 6 - 8 days

C4) Back school [at follow-up: n=50]; no. treatment: 4 in 1 week

C5) Placebo gel [at follow-up: n=73]; duration 1 or 2 weeks

Outcomes 1. Pain: 4 point scale: ranging from none to most severe pain imaginable

2. Back specific functional status: 4-point scale: extremely, moderately, slightly or not

limited

3. Recovery: not reported. Overall evaluation was based upon a sum score including

both subjective and objective measures

4. Spinal mobility: forward flexion: fingertip to floor distance; Abdominal muscle

strength: assessed by the leg-lowering test, and isometric endurance

5. Adverse events: not reported

Note: Outcomes not defined as primary or secondary by the authors

Follow-up: 3 weeks, 2, 6 months.

Notes Authors results and conclusions: In subgroup1B, the best results were obtained with

physiotherapy at short-term and low-back school at the long-term. For subgroup2B,

physiotherapy gave the best results at both short- and long-term follow-up

Funded by: Centro Studi di Patologia Vertebrale, Rome (non-profit)

Unequal numbers for the intervention groups because not all interventions applied to

the various groups (acute - chronic)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Patients in each group were randomly as-

signed to the following treatments

Allocation concealment (selection bias) Unclear risk Note: No other information was provided

on the sequence generation or allocation

Blinding (performance bias and detection

bias)

All outcomes - patients?

High risk There is no mention of attempts to blind

the patients to other interventions or their

perceptions of potential effectiveness of the

different interventions
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Blinding (performance bias and detection

bias)

All outcomes - providers?

High risk No mention if there were any attempts to

blind the care providers to the other groups

Blinding (performance bias and detection

bias)

All outcomes - outcome assessors?

High risk Patient was not blinded; therefore, this item

was scored as “no”. No mention if there

were any attempts to blind the outcome as-

sessors to treatment allocation for the sub-

jective or objective outcome measures

Incomplete outcome data (attrition bias)

All outcomes - drop-outs?

Low risk 5% (n=23/459) were lost to follow-up.

Incomplete outcome data (attrition bias)

All outcomes - ITT analysis?

High risk 13% of those randomized were either lost

to follow-up or changed their assigned

treatment and subsequently not included

in the analyses

Selective reporting (reporting bias) Unclear risk No published protocol available; recovery

not reported.

Similarity of baseline characteristics? Unclear risk Similar for the 2 groups with chronic LBP

(based upon age, gender, and duration of

symptoms), but unclear for the baseline

scores for functional status

Co-interventions avoided or similar? High risk 8% (38/459) of the subjects had inter-

rupted or changed their assigned treatment

Compliance acceptable? Unclear risk Not stated

Timing outcome assessments similar? Low risk At 3 weeks; 2, 6 months.

OVERALL RISK OF BIAS High risk

Rasmussen 1979

Methods Unclear methods of randomization and allocation.

Statistical analysis: Mann-Whitney rank-sum test.

No sample size calculation was performed.

Participants 76 subjects; Study setting: Dept. of physical medicine and rheumatology, Alborg Hosp-

tial; Country: Denmark

Period and mode of recruitment: 1975, referred from the general practitioner to the

rheumatologist

Age, y (all, mean (SD)): 34.9 (7.3)

Gender (%F): 0%
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Rasmussen 1979 (Continued)

Inclusion criteria: males; 20-50 years of age; LBP without signs of root pressure; duration

less than 3 weeks; no treatment except analgesics before entering the trial

Exclusion criteria: contraindication to manipulation; no other exclusion criteria were

stated

Interventions I) SMT (n=12): rotational manipulation in the pain-free direction, delivered by either a

physiotherapist or physician using the same technique

C) short-wave diathermy (n=12): no further description was provided

Therapy was delivered for both groups 3 times per week for 2 weeks

Outcomes 1. Pain: unclear how this was measured

2. Back specific functional status: not reported

3. Recovery: declared restored if subjects fulfilled the following criteria: no pain at all,

normal function (according to Schober’s test?), no objective signs of disease (unclear how

this was determined), and fit to work (not reported)

4. Adverse events: not reported

Follow-up: 1, 2 weeks

Notes Authors results and conclusions: There was a significant difference in recovery (92%

of patients treated with manipulation were free of symptoms within 2 weeks compared

to 25% in the short-wave diathermy group). All patients in the manipulation group

improved function/mobility whereas only half of the patients in the short-wave group

improved (P<0.01)

Funded by: Not stated.

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk “... patients were randomized ....”. Review-

ers note: no other details were provided

Allocation concealment (selection bias) Unclear risk See above.

Blinding (performance bias and detection

bias)

All outcomes - patients?

High risk No mention of an attempt to blind the pa-

tients to therapy.

Blinding (performance bias and detection

bias)

All outcomes - providers?

High risk Care provider was not blinded.

Blinding (performance bias and detection

bias)

All outcomes - outcome assessors?

High risk Patient was not blinded; therefore, out-

comes assessor also not blinded

Incomplete outcome data (attrition bias)

All outcomes - drop-outs?

Low risk “92% of the allocated subjects returned for

final measurement at 2 weeks.”
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Incomplete outcome data (attrition bias)

All outcomes - ITT analysis?

High risk Not explicitly stated. In addition, 2 patients

(8% of the sample) were dropped from the

analysis (one patient dropped out and an-

other did not fulfil the inclusion criteria)

Selective reporting (reporting bias) Unclear risk No protocol is available.

Similarity of baseline characteristics? Unclear risk Baseline characteristics for the 2 groups are

not presented.

Co-interventions avoided or similar? Unclear risk Not stated

Compliance acceptable? Unclear risk Not stated

Timing outcome assessments similar? Low risk At 1, 2 weeks.

OVERALL RISK OF BIAS High risk

Seferlis 1998

Methods Unclear sequence generation and allocation procedure.

Statistical analysis: ANOVA was used. Differences between the 1 month follow-up values

and the baseline values were calculated for individual patients. Subsequently, the three

study programmes were compared with respect to improvement over time. In a second

step, a subgroup analysis was conducted for patients with only low-back pain; patients

not improved at 1-month follow-up; and patients with only low back pain and not

improved at three months follow-up

No sample size calculation was performed.

Participants 180 subjects; Study setting: manual and office workers; Country: Sweden

Period and mode of recruitment: Consecutive patients referred from general practition-

ers, occupational doctors (i.e. physician specialised in occupational related diseases) or

from an emergency ward

Age: mean 39 (range 19-64)

Gender (%F): 47%

Inclusion criteria: Low-back pain with or without sciatica requiring sick leave, A sick

leave period for LBP less than 2 weeks before entering the study, 18-64 years of age,

Employed

Exclusion criteria: Sick listed and/or treated for low-back pain within 1 month before

study entry, Previous spine trauma or surgery, Inflammatory disease, Tumours of the

spine, Symptoms from cervical spine, thoracic spine or upper extremities, Clinical symp-

toms or severe low-back disease demanding surgery, Severe/major medical disease, Preg-

nancy, Drug and alcohol addiction, Psychiatric disease/disorder, Unsatisfactory knowl-

edge of the Swedish language

Interventions I) Manual therapy programme (n=60); (C1) Intensive training programme (n=60); (C2)

General practitioner care (n=60)

-Manual therapy programme consisted of: 1. Information, 2. Autotraction, 3. Manip-
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ulation of the lumbar facet joint and manipulation of the sacroiliac joint, intended to

separate the joint surfaces, 4. General mobilisation of the lumbar spine, 5. Segmental and

level-specific passive mobilisation, 6. Auto-mobilisation, 7. Muscle Energy Technique

(MET), 8. Different types of stretching, 9. Controlled training of co-ordination and

stability in the spine

-Intensive training programme consisted of: information, muscle training and general

condition training. Muscle training

included exercises to decrease muscle fatigue and increase muscle strength and co-or-

dination in e.g. abdominal, gluteal, paraspinal, shoulder and lower-extremity muscles.

The training was planned with respect to pain and clinical findings on entry to the study.

Most treatments were conducted with patients in small groups

-GP care consisted of: rest, sick leave, drug prescription (e.g. analgesics, anti-inflamma-

tory drugs), advice about posture and information about the self-curing nature of the

disease

Patients in the SMT and training programme groups started treatment 1-3 days after

randomisation, while patients in the GP care group started later. Treatment was free for

the SMT and training programme, but not for the GPcare patients. The duration of

treatment was decided by the therapist and the patients were encouraged to continue

with exercises at home after

finishing the treatment programme. If a patient had a recurrence during the study year,

he or she was referred to the treatment group again for further treatment

Outcomes 1. Pain: Pain questionnaire, developed by Carlsson, with questions on pain intensity,

frequency, location and quality, and consumption of analgesics

2. Back specific functional status: ODI

3. Recovery: not reported

4. Adverse events: not reported

5. RTW: presented for 12 month follow-up; however, data presented as number of days

off work for LBP per group, but unclear what proportion of subjects were off work due

to their LBP

Reviewers note: Data for pain, functional status, socioeconomic disability or impairment

are not presented between the groups; however, the authors state that no differences were

observed (presumably at any of the f/u intervals)

Follow-up: 1, 3, 12 months.

Notes Authors results and conclusions: Patients in all three groups had improved significantly

according to outcome variables at the 1-month follow-up. “Within the limitations of

our study we conclude that manual treatment or intensive training do not give better

treatment results than conventional GP care in patients sick listed for acute low-back

pain, although the patients are

less satisfied with GP care.”

Funded by: AMF-Sjukforsakring, Stockholm, Sweden (non-profit?)

Risk of bias

Bias Authors’ judgement Support for judgement
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Random sequence generation (selection

bias)

Unclear risk “Patients fulfilling our inclusion criteria

were randomized into one of the three treat-

ment programmes........”. Reviewers note:

no other details were given regarding the

randomization procedure

Allocation concealment (selection bias) Unclear risk See above

Blinding (performance bias and detection

bias)

All outcomes - patients?

High risk No mention of an attempt to blind the pa-

tients to therapy.

Blinding (performance bias and detection

bias)

All outcomes - providers?

High risk Care provider was not blinded.

Blinding (performance bias and detection

bias)

All outcomes - outcome assessors?

High risk Patient was not blinded; therefore, out-

comes assessor also not blinded

Incomplete outcome data (attrition bias)

All outcomes - drop-outs?

High risk Loss to follow-up (Fig.1)

3 months: SMT: 18% (n=11/60); Exercise:

20% (n=12/60); GP: 18% (n=11/60)

12 months: SMT: 33% (n=20/60); Exer-

cise: 30% (n=18/60); GP: 32% (n=19/60)

Incomplete outcome data (attrition bias)

All outcomes - ITT analysis?

Low risk “The ”intention to treat“ principle was

mainly followed. Thus, the drop outs re-

mained in the treatment group as far as they

still participated in the study”

Selective reporting (reporting bias) Unclear risk No published protocol available.

Similarity of baseline characteristics? Unclear risk “Analyses of baseline characteristics be-

tween the three treatment groups on en-

try to the study revealed no differences re-

garding ergonomic, impairment, pain, sick

leave, functional disability, or findings on

clinical examination.”

Reviewers comment: data not shown.

Co-interventions avoided or similar? Unclear risk Patients failing to recover in the GP (con-

trol group) were often prescribed low-back

school or physiotherapy later. Reviewers

comment: unclear what percentage of pa-

tients were prescribed these therapies nor

whether subjects in the other intervention

groups were prohibited from seeking other

interventions
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Compliance acceptable? Unclear risk Not reported

Timing outcome assessments similar? Low risk 1 month, 2 months, 12 months follow-up.

OVERALL RISK OF BIAS High risk

Skargren 1997

Methods Unclear sequence generation and allocation procedure.

Statistical analysis: The results of the two treatment groups were compared according to

duration of current episode, presence or absence of similar problems during the previous

5 years, and an ODI score at entry of 40% or more. To detect differences between the

two treatment groups, χ
2 tests were used. The Mann-Whitney U test was used for pain

intensity, general health, and ODI scores. The differences between mean changes in

pain intensity, general health, ODI score, and direct and indirect costs were tested by

Student’s unpaired t-test

No sample size calculation was performed.

Participants 323 subjects; Study setting: primary care centers; Country: Sweden

Period and mode of recruitment: general practitioners.

Age (mean(SD)): chiropractic group 41.1 (11.6), physiotherapy group 40.5 (11.9)

Gender (percentage women): chiropractic group 60%, physiotherapy group 65%

Inclusion criteria: 18-60 yr, no active treatment for low back or neck within the past

month, no contraindication for manipulation

Exclusion criteria: evidence of affected nerve root, osteopenia, or suspected infection,

having another disease, having been involved in an accident less than 10 days previously,

pregnancy, or inability to understand Swedish, or both treatments were considered irrel-

evant

Mix: acute, subacute and chronic LBP; no radiation below the knee

Interventions I) SMT (n=179): at the discretion of the chiropractor; manipulation (98%) and mo-

bilization (11%); avg. 4.9 treatments in 4.1 weeks; six chiropractors involved, mean

practice time 9.9 years (range 1-15 years)

C) Physiotherapy (n=144): at the discretion of the PT, consisting of manipulation (2%)

and mobilization (36%), and includes traction, soft-tissue treatment and McKenzie

exercises; avg. 6.4 treatments in 4.7 weeks; 30 PTs involved, mean practice time 10.3

years (range 1-27 years)

Outcomes 1. Pain: 0-100 VAS, including pain frequency (on a 5-point scale, ranging from “always,

day and night” to “never”) and a pain drawing

2. Back specific functional status: ODI

3. Recovery: 7-point scale for global improvement

4. Generic functional status: 6-point scale

5. RTW: sick leave

6. Medication usage

7. Adverse events: “No complications attributable to treatment were reported from any

therapist or patient during the study period.” Note: outcomes were not defined as primary

or secondary
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Follow-up: Following the treatment period (4.7 weeks for PT care; 4.1 weeks for chiro.

care), 6 and 12 months

Notes Authors results and conclusions: “A highly significant improvement in pain, function,

and general health related to the back or neck problems could be measured in both

groups according to all variables immediate after the treatment and at the 6-months

follow-up. No differences in changes could be seen between the two study groups. The

effectiveness of chiropractic or physiotherapy as primary treatment were similar to reach

the same result after treatment and after 6 months.”

Funded by: County Council of Ostergötland and the Federation of County Councils

Sweden (governmental)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk “Each primary care center received closed

envelopes for randomization in proportion

to the expected number of patients.” Re-

vierwers note: No further details were given

regarding the randomization procedure

Allocation concealment (selection bias) Unclear risk See above

Blinding (performance bias and detection

bias)

All outcomes - patients?

High risk No mention of any attempt to blind the

patients.

Blinding (performance bias and detection

bias)

All outcomes - providers?

High risk Providers were not blinded.

Blinding (performance bias and detection

bias)

All outcomes - outcome assessors?

High risk Patients were not blinded; therefore, out-

comes assessor was also not blinded

Incomplete outcome data (attrition bias)

All outcomes - drop-outs?

High risk “76 of the randomized patients never con-

tacted the therapist or withdrew from the

study before the first treatment session. An-

other 12 patients refused to participate fur-

ther after one treatment session”. In total

88/411 (21%) drop-out

Incomplete outcome data (attrition bias)

All outcomes - ITT analysis?

High risk “The results from 323 patients were anal-

ysed according to an intention-to-treat ap-

proach”. “Seventy-six of the randomized

patients never contacted the therapist or

withdrew from the study before the first

treatment session. Another 12 patients re-

86Spinal manipulative therapy for acute low-back pain (Review)

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Skargren 1997 (Continued)

fused to participate further after one treat-

ment session.” Reviewers comment: 411

patients were randomized

Selective reporting (reporting bias) Unclear risk No published protocol available

Similarity of baseline characteristics? Low risk Baseline variables reported: age, gender,

smoking, dissatisfaction with work, simi-

lar problems during previous 5 yrs, treated

previous 5 yrs for similar problems, ex-

pectation of completely restored, pain lo-

calization (neck/back), duration of current

episode, pain frequency, using pain killers,

pain intensity (VAS), ODI score, sick leave,

duration of sick leave, general health

Co-interventions avoided or similar? High risk “Virtually all the patients treated by chi-

ropractors received mainly manipulation.

For 80%, manipulation was the only form

of treatment during the treatment period.

The treatment forms varied more in the

physiotherapy group. Fifty-two percent of

the physiotherapy patients received only

one treatment form during the treatment

period”

Table 4 lists the various co-interventions:

Chiropractic group: 98% manipulation,

11% mobilization, 2% traction, 2% soft-

tissue. PT group: 1% manipulation, 25%

mobilization, 15% traction, 25% soft-

tissue treatment, 33% McKenzie, 15%

TENS, ultrasound or cryotherapy, 3%

acupuncture, 6% relaxation training, 21%

individualized training program

Compliance acceptable? Unclear risk Not described

Timing outcome assessments similar? Low risk Following the treatment period (4.7 weeks

for PT care; 4.1 weeks for chiro. care), 6

and 12 months

OVERALL RISK OF BIAS High risk
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Sutlive 2009

Methods Adequate sequence generation and allocation procedure.

Statistical analysis: The mean and SDs were calculated for each primary outcome measure

with respect to time and treatment group. Descriptive statistics were compared using

independent t-tests or Mann-Whitney U -tests for continuous data and χ2 tests of

independence for categorical data. Primary outcome measures were examined using a 2

× 2 repeated-measures analysis of variance (ANOVA) with group as the between-subjects

variable and time (baseline and 48 hours) as the within-subjects variable. Last value

carried forward was used for imputation of missing data

Sample size calculation based upon detecting a MCID (6 points) for ODI and (2.2

points) for pain

Participants 60 subjects; study setting: physical therapy clinic; Country: USA

Period and mode of recruitment: patients recruited from the military health care bene-

ficiary population over an 8-month period (July 2005 to February 2006)

Age (all subjects): 25.5 (9.1) years of age

Gender (%F): 48.3%

Inclusion criteria: 18-65 years of age, primary complaint of LBP with or without as-

sociated lower extremity pain, and have a modified ODI>30%. Additionally, subjects

were required to satisfy at least three of the five CPR criteria delineated by Flynn and

colleagues and at least one of the criteria had to be present: either a duration of symptoms

<16 days or no radiating pain distal to the knee.

Exclusion criteria: “red flags” for serious spinal pathology (e.g., tumor, cauda equina

symptoms, etc.), any condition for which spinal manipulation was contraindicated (e.g.

, osteoporosis, rheumatoid arthritis, etc.), pregnancy, a history of surgery to the lumbar

spine or buttock, signs consistent with nerve root compression (positive straight-leg

increase <45 degrees or diminished reflexes, sensation, or lower-extremity strength),

those with traumatic injuries to the spine within the last 6 months (motor vehicle or

recreational vehicle collision, bicycle accident, and fall of >1 metre), and those with

litigation pending for their LBP

Interventions I) Lumbopelvic manipulation + an exercise program (n=30): Subjects were treated in the

supine position. The therapist stood next to the subject on the side opposite of that which

was to be manipulated and the subject was passively moved into side bending toward

the side to be manipulated. This was accomplished by first moving the subject’s legs,

then the subject’s upper body into maximum side bending. The subject then interlocked

his fingers behind his head. The therapist grasped the subject’s shoulder or threaded his

arm through the subject’s arms and passively pulled the subject into rotation toward the

therapist. The therapist placed his other hand on the subject’s anterior superior iliac spine

(ASIS) and delivered a high-velocity, low-amplitude thrust in a posterior and inferior

direction

C) Lumbar neutral gap manipulation + an exercise program (n=30): Subjects lay with

the painful side up with the therapist standing in front of them. The therapist flexed the

top leg until there was movement at the selected segment (e.g., L3-L4) interspace and

then placed the subject’s foot in the popliteal fossa of the bottom leg. Next the therapist

grasped the subject’s bottom shoulder and arm and introduced left trunk side bending

and right rotation until motion was felt at the L3-L4 interspace. The therapist’s right

thumb was then placed on the right side of the L3 spinous process and the patient’s arms

were positioned around the therapist’s right arm. Setup was maintained while the patient

was rolled toward the therapist. Finally the therapist’s left arm was used to apply a high-
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velocity, low-amplitude thrust in an anterior direction

All subjects received a minimum of one manipulation per side and a maximum of two

attempts per side

Outcomes Primary outcome:

1. Pain: 0-10 numerical rating scale

Secondary outcomes:

2. Back-specific functional status: ODI

3. Recovery: not reported

4. Adverse events: not reported

Follow-up: 48 hours post-treatment.

Notes Authors results and conclusions: The two manipulation techniques used in this study

were equally effective at reducing pain and disability when compared at 48 hours post-

treatment. Clinicians may employ either technique for the treatment of LBP and can

expect similar outcomes in those who satisfy the clinical prediction rule (CPR)

Funded by: not specified.

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk “...an individual not involved with the

study used a random-number generator to

create a randomization list and prepared

individual, sequentially numbered index

cards that indicated the randomization as-

signment. The cards were then folded and

placed in sealed envelopes. After the base-

line examination, the examiner opened the

envelope, indicating the treatment group

assignment.”

Allocation concealment (selection bias) Low risk See above

Blinding (performance bias and detection

bias)

All outcomes - patients?

High risk Unclear if the patient was aware which

treatment they were assigned to receive

Blinding (performance bias and detection

bias)

All outcomes - providers?

High risk Provider was not blinded.

Blinding (performance bias and detection

bias)

All outcomes - outcome assessors?

High risk Patient was not blinded, therefore, out-

come assessor was not blinded

89Spinal manipulative therapy for acute low-back pain (Review)

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Sutlive 2009 (Continued)

Incomplete outcome data (attrition bias)

All outcomes - drop-outs?

Low risk 4 were lost to follow-up in the LP SMT

group; none were lost to follow-up in the

NG SMT group

Incomplete outcome data (attrition bias)

All outcomes - ITT analysis?

Low risk ITT analysis is stated; given the one visit

treatment and short-term follow-up, there

is not likely to be any deviations in the anal-

ysis nor those included

Selective reporting (reporting bias) Unclear risk No protocol available; recovery not re-

ported.

Similarity of baseline characteristics? Low risk Baseline variables reported: age, gender,

pain and functional status (ODI), duration

of pain <16 days, FABQ work sub-scale,

presence/absence of the following: lumbar

hypomobility, symptoms distal to the knee,

>35° hip internal rotation, weight bearing

asymmetry

Co-interventions avoided or similar? Low risk Not stated but this is probably not of sig-

nificance given the very short-term follow-

up

Compliance acceptable? Low risk All subjects were treated just once with

SMT. Unclear, however, whether subjects

performed the pelvic tilt exercise (but again

probably not of significance given the very

short-term follow-up)

Timing outcome assessments similar? Low risk Follow-up at 48 hours post-treatment.

OVERALL RISK OF BIAS Low risk

I = intervention; C = control group

ADLs=activities of daily living; BMI=body mass index; f/u=follow-up; ODI=Oswestry Disability Index; MCID=minimally clinically

important difference; RTW=return-to-work. Number of subjects represent the number randomized and not the number analysed.
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Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

Andersson 1999 Includes a population with primarily subacute and chronic LBP

Beyerman 2006 Duration not specified.

Bishop 2010 Unique contribution of SMT cannot be determined from the study design. The intervention group (SMT)

received “reassurance

regarding the natural history of acute mechanical LBP; advice to avoid passive treatment approaches (e.g.,

bed rest, heat, or the use of back supports/corsets/braces); advice to carry out a progressive walking program

(two walks a day, each with an initial duration of between 5 and 15 minutes depending on the patient’s

tolerance increasing by 2 minutes each walk per week); acetaminophen, 650mg every 6 to 8 hours as required

for 2 to 4 weeks, unless medically contraindicated (e.g., because of allergy, compromised liver function, or

acute porphyria); and a maximum 4 weeks of lumbar spinal manipulative therapy using conventional side

posture,high-velocity, low-amplitude techniques....”. The control group “were advised of their diagnosis (i.e.

, mechanical low back pain) and referred back to their referring family physician with a letter explaining the

protocol of the present study.” Note: see also Table 3

Blomberg 1994 Multi-modal treatments were delivered in the various treatment arms, thus, making the assessment of the

effects of SMT impossible. The intervention group consisted of: manipulation (thrust techniques) or “more

gentle specific mobilization”, muscle stretching (almost all received), auto-traction (15% of the group received

this) followed by “steroid injections, often in combination with needling and local anaesthetics” for those not

responding after 1-2 weeks of treatment (which represents 54% of the intervention group). The conventional

care group consisted of: “drugs, low-back pain school training, active back exercises, corsets, taping, short-

wave ultrasonic waves, transcutaneous nerve stimulation (TNS), transcutaneous electric muscle stimulation

(TEMS), heat, cold, postural exercises, and in some cases, plunge-bath training and massage”

Bronfort 1989 Proportion of subjects with acute low-back pain is unclear (cut-off reported in the study was 8 wks)

Coyer 1955 Pseudo-RCT: alternate inclusion.

Delitto 1993 Unique contribution of SMT cannot be determined from the study design. The intervention group consisted

of SMT (mobilization to affect the sacroiliac joint) followed by McKenzie extension-oriented exercises. The

comparison group consisted of flexion-oriented exercises. “On the return visits, the major focus was to assess

how the patient was performing the prescribed exercise regimen.” Thus, the value of SMT is unclear and it is

uncertain if SMT was delivered only once at the first visit

Doran 1975 Proportion of subjects with acute low-back pain is unclear (16% < 1 week; 56% > 1 month (of which 14% >

6 months))

Erhard 1994 Unique contribution of SMT cannot be determined from the study design. The intervention group consisted

of SMT immediately followed by “hand-heel rocking” (consisting of an exercise designed to induce flexion

and extension to the spine). The comparison group included an extension-oriented treatment regimen as

proposed by McKenzie

Gemmell 1995 No clinical assessment beyond one day.
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(Continued)

Godfrey 1984 Unique contribution of SMT cannot be determined from the study design. The experimental group received

SMT (according to the technique described by Maigne) followed by soft tissue massage. The comparison

group consisted of massage (including light effleurage) administered by a kinesiologist or electrical stimulation

to either side of the lumbar spine

Grunnesjo 2004 Unique contribution of SMT cannot be determined from the study design. Two groups were examined: the

reference therapy consisting of the “stay-active” concept (includes physical training, non-specific traction,

passive physiotherapy modalities) and the experimental group consisting of the “stay active” concept plus

SMT and steroid injections (half of the patients) in combination with needling and local anaesthetics, where

indicated. In a subsequent publication (Bogefeldt 2008) the groups were isolated into the original 4-group

factorial design so that theoretically the additional effect of SMT could be isolated. However, an examination

of Table 1 (Grunnesjo 2004) suggests that many in the experimental group did not also receive passive and

active physical training (in contrast to the study design, which examined the additional benefit of stretching,

SMT and injections) to the “stay active” concept; therefore, it is our opinion that the effects of SMT cannot be

isolated. Furthermore, in Table 2 (Bogefeldt 2008), there are some fundamental differences across the groups

and most notably for the SMT group, such as percentage women included, percentage on sick-leave at the

time of inclusion and in the previous two years, and percentage of those with x-rays due to a previous low-

back pain episode

Helliwell 1987 No relevant outcome measure.

Hsieh 2002 Overall duration of back pain between 10.7 to 11.8 weeks (SD range from 6.6 to 7.2 weeks)

Hurley 2004 Mean duration of the LBP for the study population was 8 weeks (range 7.6 to 8.3 weeks for the three

intervention groups)

Kinalski 1989 Duration not specified.

Mathews 1987 Evaluates subjects with exclusively sciatica.

Meade 1990 Proportion of subjects with acute low-back pain is unclear (cut-off that was reported in the study was 1 month:

59% of the chiropractic group and 60% of the hospital group had back pain longer than 1 month)

Nwuga 1982 Pseudo-RCT - alternate inclusion of subjects.

Pope 1994 Evaluates chronic LBP.

Rupert 1985 Mix of acute, subacute and chronic LBP, and although a subgroup analysis is presented separately for the acute

patients, it is unclear what proportion these patients represent as no numbers of subjects are presented for any

of the groups separately

Sanders 1990 Outcome assessment not longer than 1 day.

Santilli 2006 Evaluates subjects with exclusively sciatica.

Sims-Williams 1978 Duration not specified.
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(Continued)

Sims-Williams 1979 Duration not specified.

Terrett 1984 Asymptomatic subjects

Waterworth 1985 Unique contribution of SMT cannot be determined from the study design. Not all subjects in the SMT

group received spinal manipulation: some received exercises (according to McKenzie) and some received SMT

alone. The other two comparison groups examined medication (Diflunisal) and standard physiotherapy (heat,

ultrasound, flexion and extension spinal exercises)

Williams 2003 Subjects recruited with 2-12 weeks of spinal pain (of which 61% had low-back pain only); unclear what

percentage of subjects had acute or subacute low-back pain. In addition, the effect of SMT could not be

ascertained: “All patients in the trial continued to receive treatment as usual from their GPs.... The control

group did not receive any additional intervention. ...The treatment package consisted mainly of osteopathic

spinal manipulation....... Occasionally, if symptoms persisted despite osteopathy, tender ligaments or peripheral

joints were injected with corticosteroid and local anaesthetic.”

Wreje 1992 Proportion of subjects with acute low-back pain is unclear (no data were presented regarding duration of the

back pain). Exclusion criteria was pain of more than 3 months duration

Zylbergold 1981 Duration not specified.

Characteristics of studies awaiting assessment [ordered by study ID]

Cruser 2012

Methods

Participants

Interventions

Outcomes

Notes Not yet assessed

Kamali 2012

Methods

Participants

Interventions

Outcomes

Notes Not yet assessed
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Schenk 2012

Methods

Participants

Interventions

Outcomes

Notes Not yet assessed

Characteristics of ongoing studies [ordered by study ID]

NCT00497861

Trial name or title http://ClinicalTrials.gov/show/NCT00497861

Title: Comparison of Mechanical Force, Manually Assisted Activator Manipulation Versus Manual Side

Posture Manipulation in Patients With Low Back Pain: a Randomized Pilot Study

Purpose: This study compared the treatment effect of Activator Methods Chiropractic Technique (AMCT)

and manual Diversified type spinal manipulative therapy in a sample of patients with acute and sub-acute

low back pain

Methods Allocation: Randomized

Endpoint Classification: Safety/Efficacy Study

Intervention Model: Parallel Assignment

Masking: Open Label

Primary Purpose: Treatment

Participants Inclusion Criteria:

1. Being 18 years or older;

2. Having current acute or subacute low back pain defined as pain that has not lasted more than 16 weeks;

3. Minimum score of 30mm on a 100mm visual analog pain scale.

Exclusion criteria consisted of the following:

1. Have any of six possible un underlying causes of low back symptoms in their history (spinal

osteomyelitis, spinal fracture, herniated disc, ankylosing spondylitis, cauda equina syndrome, or cancer,

excluding nonmalignant skin cancer);

2. Have undergone surgery involving the low back;

3. Have received workers’ compensation benefits within the preceding year or were potentially involved

in litigation relating to back problems;

4. Pregnancy, because of possible need for exposure to diagnostic x-rays;

5. Have participated as a subject in research previously at the trial clinic site;

6. Have received spinal manipulation within the preceding 3 months or on more than three occasions

during the preceding year.

7. Subjects with sciatica were excluded if they had any one of the following:Ankle dorsiflexion / plantar

flexion weakness;Great toe extensor weakness;Absence of knee or ankle reflexes;Loss of light touch sensation

in the medial, dorsal, and lateral aspects of the foot;Ipsilateral straight-leg-raising test (positive result: leg

pain at <60°);Crossed straight-leg-raising test (positive result: reproduction of contralateral pain).These six

neurologic tests allow detection of most clinically significant nerve root compromises resulting from L4-L5

or L5-S1 disc herniations, which together make up more than 90% of all clinically significant
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NCT00497861 (Continued)

radiculopathies attributable to lumbar disc herniations (21-25). Because approximately 12% of ambulatory

patients with back pain h

8. Have symptoms of sciatica or leg pain without neurologic compromise related to lumbar disc

herniation,[5] investigators attempted to include such subjects in the trial.

The criteria described above were intended to minimize the likelihood of including subjects with a lumbar

disc herniation

Interventions Manually Assisted Activator Manipulation versus Manual Side Posture Manipulation

Outcomes Primary outcomes measured include pain measurement with a VAS scale, the use of the ODI and the

Bournemouth back pain scale questionnaire

Starting date Study completion date: April 2007

Contact information Principal Investigator: Mark T. Pfefer, DC, RN; Cleveland Chiropractic College

Notes SMR had contact with a colleague of the PI and stated that as of Sept. 2010, the study had not been submitted

for publication; a search in PubMed by SMR in May 2011 did not reveal any listing

NCT00632060

Trial name or title http://clinicaltrials.gov/show/NCT00632060

Title: The Efficacy of Manual and Manipulative Therapy for Low Back Pain in Military Active Duty Personnel:

A Feasibility Study

The specific aims of this research project are to determine feasibility of, and the comparative treatment

effect size for, conducting a larger clinical trial of Manual/Manipulative Therapy (M/MT) in restoring peak

performance in military personnel in operational environments and to evaluate the ability of the addition of

M/MT to standard care to decrease pain and increase function for patients with low back pain

The following two hypotheses will guide the data collection:

1. The primary hypothesis is that the addition of a course of M/MT to standard care for low back pain

will decrease pain at 4 weeks when compared to standard care alone;

2. In addition, the secondary hypothesis will be that the addition of a course of M/MT to standard care

for low back pain will decrease pain and increase function over 2 and 4 weeks when compared to standard

care alone.

Methods Allocation: Randomized

Endpoint Classification: Efficacy Study

Intervention Model: Parallel Assignment

Masking: Open Label

Primary Purpose: Treatment

Participants Criteria

Inclusion Criteria:

1. Active Duty

2. Aged 18-35

3. New episode of low back pain (LBP) or a reoccurrence of a past episode of low back pain

Exclusion Criteria:

1. LBP from other somatic tissues as determined by history, examination, and course (i.e. pain referred
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NCT00632060 (Continued)

from visceral conditions)

2. Radicular pain worse than back pain

3. Co-morbid pathology or poor health conditions that may directly impact spinal pain. Patients who

have case histories and physical examination findings indicating other than average health will be excluded

from the study

4. Bone and joint pathology contraindicating patient for M/MT. Patients with spinal fracture, tumors,

infections, inflammatory arthropathies and significant osteoporosis will be referred for appropriate care and

will be excluded from the study

5. Other contraindications for M/MT of the lumbar spine and pelvis (i.e. bleeding disorders or

anticoagulant therapy)

6. Pregnancy (all potential female participants will undergo pregnancy testing)

7. Use of manipulative care for any reason within the past month

8. Unable to follow course of care for four weeks

9. Unable to give informed consent for any reason

10. Unable to confirm that they will not be deployed during the course of the study: “Will you be

deployed, receiving orders for a distant temporary active duty assignment, attending training at a distant

sight, or otherwise absent from Ft. Bliss over the next 6 weeks?”

Interventions 1. No Intervention Standard Care Control Group - Participants randomized to the standard care group will

continue their use of non-prescription or prescription medication and reduced duty loads, as prescribed by

the credentialed medical provider

2. Experimental Manual / Manipulative Therapy Group: Participants randomized to the M/MT group will

receive a course of M/MT along with standard care. The patient will see the chiropractor twice a week for the

entire course of the study, regardless of manipulation or not.Intervention: Procedure: Manual / Manipulative

Therapy (M/MT)

Outcomes Primary Outcome Measures: Decreased pain [ Time Frame: Baseline, 2 weeks, 4 weeks ] [ Designated as safety

issue: No ]

Secondary Outcome Measures: Increased function [ Time Frame: Baseline, 2 weeks, 4 weeks ] [ Designated

as safety issue: No ]

Starting date February 2008

Contact information Maria Hondras, DC, MPH (maria.hondras@palmer.edu)

Notes SMR had contact with one of the principal investigators in May 2011: The mean (SD) duration of LBP in

the study is 11.5 (8.5) days and the median is 9 days. The investigators are currently in the final stages of

manuscript preparation.
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NCT01211613

Trial name or title http://clinicaltrials.gov/show/NCT01211613

A Comparison of Chiropractic Manipulation Methods and Standard Medical Care for Low Back Pain

Purpose: The investigators will be comparing the effectiveness of two types of chiropractic manipulation

and standard medical care for patients with a recent onset of low back pain. The two types of chiropractic

treatments being compared will be hands-on (manual) manipulation and mechanical-assisted (Activator)

manipulation. The standard medical care will consist of a medical examination and prescription for over-the-

counter anti-inflammatory medication

Methods Allocation: Randomized

Endpoint Classification: Efficacy Study

Intervention Model: Single Group Assignment

Masking: Single Blind (Investigator)

Primary Purpose: Treatment

Participants Criteria

Inclusion Criteria:

1. Age: ≥ 18 years of age

2. Ability to read and write English

3. Experiencing a new episode of LBP with onset in the past 3 months

4. ODI between 20-70 points (0-100 scale)

5. Numeric pain rating score between 3-8 points (0-10 scale)

Exclusion Criteria:

1. Prior history of lumbar spine surgery

2. History of unstable spondylolisthesis, spinal stenosis, or scoliosis > 20°

3. Signs or symptoms suggestive of nerve root tension and/or neurological deficit in the lower extremity

4. History of metastatic cancer, osteoporosis, long-term corticosteroid use, or any other red flags of

serious illness including the following: unexplained weight loss of >10% of body weight, spinal pain

associated with fever, and severe night pain unrelieved by medication

5. Receiving any physical therapy, chiropractic therapy, or any other manual therapy for this episode of

LBP (within the past 3 months)

6. Receiving any on-going medical care for this episode of LBP

7. Current use of opiate or other prescription medications for LBP

Interventions Procedure: Manual Manipulation Doctor of chiropractic will apply manual high-velocity low-amplitude

thrust to lumbar spine of research participants

Device: Mechanically-assisted manipulation Doctor of chiropractic will use the Activator Instrument to

apply a mechanically-assisted thrust to the lumbar spine of research participants.Other Name: Activator IV

Instrument: FDA approval# K003185

Other: Standard Medical Care Patients will receive an examination with a physician who is board certified in

physical medicine and rehabilitation. Treatment will consist of medical monitoring of the patient’s condition

over 4 weeks (baseline and 2 follow up exams) and a prescription for over-the-counter anti-inflammatory

medications if indicated

Outcomes Primary Outcome Measures: ODI [ Time Frame: 4 weeks ] [ Designated as safety issue: No ] Questionnaire

of level of self-reported impairment of ADLs due to low back pain.

Secondary Outcome Measures: Numeric Pain Rating Score [ Time Frame: 4 weeks ] [ Designated as safety

issue: No ] Likert scale from 0-10 measuring self-reported level of low back pain

Starting date Nov. 2010; Estimated study completion date Nov. 2013
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NCT01211613 (Continued)

Contact information Michael J Schneider, PhD, DC Tel. 412.383.6640, mjs5@pitt.edu

Christine McFarland Tel. 412.623.6872, mcfarlandce@upmc.edu

Notes http://clinicaltrials.gov/show/NCT01211613

SMR had contact with the PI in May 2011. At that time, 50 subjects had been recruited of which, 13 had

acute LBP (<6 weeks), 20 had sub-acute LBP (6-12 weeks) and 17 had either acute or sub-acute LBP (unclear)
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D A T A A N D A N A L Y S E S

Comparison 1. Spinal manipulative therapy versus inert interventions

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Pain 3 Mean Difference (IV, Random, 95% CI) Subtotals only

1.1 Pain at 1 week 3 311 Mean Difference (IV, Random, 95% CI) 0.14 [-0.69, 0.96]

1.2 Pain at 1 month 1 178 Mean Difference (IV, Random, 95% CI) -1.20 [-2.01, -0.39]

1.3 pain at 3 months 1 181 Mean Difference (IV, Random, 95% CI) -1.20 [-2.11, -0.29]

2 Functional status 2 Std. Mean Difference (IV, Random, 95% CI) Subtotals only

2.1 Functional status at 1

week

2 205 Std. Mean Difference (IV, Random, 95% CI) -0.08 [-0.37, 0.21]

2.2 Functional status at 1

month

1 178 Std. Mean Difference (IV, Random, 95% CI) -0.27 [-0.58, 0.04]

2.3 Functional status at 3

months

1 181 Std. Mean Difference (IV, Random, 95% CI) -0.28 [-0.59, 0.02]

3 Recovery 2 Risk Ratio (M-H, Random, 95% CI) Subtotals only

3.1 Recovery at 1 week 2 263 Risk Ratio (M-H, Random, 95% CI) 0.96 [0.50, 1.85]

3.2 Recovery at 1 month 1 239 Risk Ratio (M-H, Random, 95% CI) 0.97 [0.85, 1.10]

3.3 Recovery at 3 months 1 239 Risk Ratio (M-H, Random, 95% CI) 1.0 [0.98, 1.02]

Comparison 2. Spinal manipulative therapy versus sham SMT

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Pain 1 Mean Difference (IV, Random, 95% CI) Subtotals only

1.1 Pain at 1 month 1 74 Mean Difference (IV, Random, 95% CI) -0.5 [-1.39, 0.39]

2 Functional status 1 Std. Mean Difference (IV, Random, 95% CI) Subtotals only

2.1 Functional status at 1

month

1 94 Std. Mean Difference (IV, Random, 95% CI) -0.35 [-0.76, 0.06]

Comparison 3. Spinal manipulative therapy versus all other therapies

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Pain 4 Mean Difference (IV, Random, 95% CI) Subtotals only

1.1 Pain at 1 week 3 383 Mean Difference (IV, Random, 95% CI) 0.06 [-0.53, 0.65]

1.2 Pain at 1 month 3 606 Mean Difference (IV, Random, 95% CI) -0.15 [-0.49, 0.18]

1.3 Pain at 3 to 6 months 2 548 Mean Difference (IV, Random, 95% CI) -0.20 [-1.13, 0.73]

1.4 Pain at 12 months 1 314 Mean Difference (IV, Random, 95% CI) 0.40 [-0.08, 0.88]

2 Functional status 3 Std. Mean Difference (IV, Random, 95% CI) Subtotals only
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2.1 Functional status at 1

week

1 241 Std. Mean Difference (IV, Random, 95% CI) 0.07 [-0.18, 0.33]

2.2 Functional status at 1

month

3 681 Std. Mean Difference (IV, Random, 95% CI) -0.11 [-0.26, 0.05]

2.3 Functional status at 3 to 6

months

2 548 Std. Mean Difference (IV, Random, 95% CI) -0.09 [-0.33, 0.15]

2.4 Functional status at 12

months

2 437 Std. Mean Difference (IV, Random, 95% CI) 0.06 [-0.14, 0.25]

3 Recovery 2 Risk Ratio (M-H, Random, 95% CI) Subtotals only

3.1 Recovery at 1 month 2 117 Risk Ratio (M-H, Random, 95% CI) 1.06 [0.94, 1.21]

3.2 Recovery at 3 months 1 58 Risk Ratio (M-H, Random, 95% CI) 1.29 [0.96, 1.74]

4 Return-to-work 1 Risk Ratio (M-H, Random, 95% CI) Subtotals only

4.1 return to work at 1 month 1 311 Risk Ratio (M-H, Random, 95% CI) 1.01 [0.91, 1.12]

4.2 Return-to-work at 6

months

1 313 Risk Ratio (M-H, Random, 95% CI) 1.07 [0.98, 1.16]

Comparison 4. Spinal manipulative therapy plus any intervention versus that same intervention alone

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Pain 1 Mean Difference (IV, Random, 95% CI) Subtotals only

1.1 Pain at 1 week 1 102 Mean Difference (IV, Random, 95% CI) 0.84 [-0.04, 1.72]

1.2 Pain at 3 to 6 months 1 104 Mean Difference (IV, Random, 95% CI) 0.65 [-0.32, 1.62]

2 Functional status 3 Std. Mean Difference (IV, Random, 95% CI) Subtotals only

2.1 Functional status at 1

week

2 225 Std. Mean Difference (IV, Random, 95% CI) -0.41 [-0.73, -0.10]

2.2 Functional status at 1

month

3 322 Std. Mean Difference (IV, Random, 95% CI) -0.09 [-0.39, 0.21]

2.3 Functional status at 3 to 6

months

2 225 Std. Mean Difference (IV, Random, 95% CI) -0.22 [-0.61, 0.16]

3 Recovery 3 Risk Ratio (M-H, Random, 95% CI) Subtotals only

3.1 Recovery at 1 week 2 196 Risk Ratio (M-H, Random, 95% CI) 0.88 [0.36, 2.19]

3.2 Recovery at 1 month 2 225 Risk Ratio (M-H, Random, 95% CI) 1.15 [0.60, 2.19]

3.3 Recovery at 3 to 6 months 2 195 Risk Ratio (M-H, Random, 95% CI) 0.96 [0.71, 1.31]

4 Return-to-work 1 Risk Ratio (M-H, Random, 95% CI) Subtotals only

4.1 Return-to-work at 6

months

1 92 Risk Ratio (M-H, Random, 95% CI) 1.21 [0.99, 1.47]
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Comparison 5. Spinal manipulative therapy (SMT) versus another SMT technique

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Pain 2 Mean Difference (IV, Random, 95% CI) Totals not selected

1.1 Pain at 1 week 2 Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

1.2 Pain at 1 month 1 Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

1.3 Pain at 3 to 6 months 1 Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

2 Functional status 3 Std. Mean Difference (IV, Random, 95% CI) Totals not selected

2.1 Functional status at 1

week

3 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

2.2 Functional status at 1

month

2 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

2.3 Functional status at 3 to 6

months

1 Std. Mean Difference (IV, Random, 95% CI) 0.0 [0.0, 0.0]

3 Recovery 1 Risk Ratio (M-H, Random, 95% CI) Totals not selected

3.1 Recovery at 1 week 1 Risk Ratio (M-H, Random, 95% CI) 0.0 [0.0, 0.0]

3.2 Recovery at 1 month 1 Risk Ratio (M-H, Random, 95% CI) 0.0 [0.0, 0.0]

3.3 Recovery at 3 to 6 months 1 Risk Ratio (M-H, Random, 95% CI) 0.0 [0.0, 0.0]

Comparison 6. SMT versus all comparisons - for construction of funnel plot

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Pain - For funnel plot 8 Mean Difference (IV, Random, 95% CI) Subtotals only

1.1 Pain at 1 week 6 704 Mean Difference (IV, Random, 95% CI) -0.13 [-0.82, 0.56]

1.2 Pain at 1 month 5 809 Mean Difference (IV, Random, 95% CI) -0.56 [-1.07, -0.06]

1.3 pain at 3 to 6 months 3 676 Mean Difference (IV, Random, 95% CI) -0.42 [-1.00, 0.17]

1.4 Pain at 12 months 1 314 Mean Difference (IV, Random, 95% CI) 0.40 [-0.08, 0.88]

2 Functional status - For funnel

plot

10 Std. Mean Difference (IV, Random, 95% CI) Subtotals only

2.1 Functional status at 1

week

6 683 Std. Mean Difference (IV, Random, 95% CI) -0.31 [-0.59, -0.03]

2.2 Functional status at 1

month

9 1280 Std. Mean Difference (IV, Random, 95% CI) -0.23 [-0.42, -0.03]

2.3 Functional status at 3 to 6

months

5 901 Std. Mean Difference (IV, Random, 95% CI) -0.26 [-0.49, -0.02]

2.4 Functional status at 12

months

2 437 Std. Mean Difference (IV, Random, 95% CI) 0.06 [-0.14, 0.25]
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Analysis 1.1. Comparison 1 Spinal manipulative therapy versus inert interventions, Outcome 1 Pain.

Review: Spinal manipulative therapy for acute low-back pain

Comparison: 1 Spinal manipulative therapy versus inert interventions

Outcome: 1 Pain

Study or subgroup SMT Inert interventions
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Pain at 1 week

Bergquist-Ullman 1977 (1) 50 2.9 (3) 56 2 (3) 36.3 % 0.90 [ -0.24, 2.04 ]

Cherkin 1998 (2) 114 3.7 (3) 56 4 (3) 45.7 % -0.30 [ -1.26, 0.66 ]

Cramer 1993 (3) 17 3.9 (2.5) 18 4.2 (2.9) 18.0 % -0.30 [ -2.09, 1.49 ]

Subtotal (95% CI) 181 130 100.0 % 0.14 [ -0.69, 0.96 ]

Heterogeneity: Tau2 = 0.15; Chi2 = 2.73, df = 2 (P = 0.26); I2 =27%

Test for overall effect: Z = 0.32 (P = 0.75)

2 Pain at 1 month

Cherkin 1998 (4) 118 1.9 (2.2) 60 3.1 (2.8) 100.0 % -1.20 [ -2.01, -0.39 ]

Subtotal (95% CI) 118 60 100.0 % -1.20 [ -2.01, -0.39 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.90 (P = 0.0038)

3 pain at 3 months

Cherkin 1998 118 2 (2.2) 63 3.2 (3.3) 100.0 % -1.20 [ -2.11, -0.29 ]

Subtotal (95% CI) 118 63 100.0 % -1.20 [ -2.11, -0.29 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.59 (P = 0.0095)

-2 -1 0 1 2

Favours SMT Favours inert interv.

Fig.1 only

CI).

(1) vs. diathermy; Table 29; data presented as median and converted to a 10-point scale; SDs estimated from a similar population.

(2) vs. educational booklet; ”Bothersomeness of symptoms” (incl. back, leg or numbness or tingling in the preceding 24h.- data presented for worse symptom); data

presented in

(3) vs. detuned ultrasound

(4) vs. educational booklet; ”Bothersomeness of symptoms” (incl. back, leg or numbness or tingling in the preceding 24h.- data presented for worse symptom); data

presented as mean (95%
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Analysis 1.2. Comparison 1 Spinal manipulative therapy versus inert interventions, Outcome 2 Functional

status.

Review: Spinal manipulative therapy for acute low-back pain

Comparison: 1 Spinal manipulative therapy versus inert interventions

Outcome: 2 Functional status

Study or subgroup SMT Inert interventions

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Functional status at 1 week

Cherkin 1998 (1) 114 7.5 (4) 56 7.8 (4) 81.1 % -0.07 [ -0.39, 0.25 ]

Cramer 1993 (2) 17 7.3 (6.8) 18 8 (7.6) 18.9 % -0.09 [ -0.76, 0.57 ]

Subtotal (95% CI) 131 74 100.0 % -0.08 [ -0.37, 0.21 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 0.00, df = 1 (P = 0.96); I2 =0.0%

Test for overall effect: Z = 0.53 (P = 0.59)

2 Functional status at 1 month

Cherkin 1998 (3) 118 3.7 (4.5) 60 4.9 (4.3) 100.0 % -0.27 [ -0.58, 0.04 ]

Subtotal (95% CI) 118 60 100.0 % -0.27 [ -0.58, 0.04 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.69 (P = 0.091)

3 Functional status at 3 months

Cherkin 1998 118 3.1 (3.9) 63 4.3 (4.8) 100.0 % -0.28 [ -0.59, 0.02 ]

Subtotal (95% CI) 118 63 100.0 % -0.28 [ -0.59, 0.02 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.80 (P = 0.072)

-1 -0.5 0 0.5 1

Favours SMT Favours inert interv.

(1) vs. educational booklet; RMDQ; adjusted means presented in fig.1

(2) vs. detuned ultrasound; ODI

(3) vs. educational booklet; RMDQ; unadjusted means (95% CI) presented in publication.
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Analysis 1.3. Comparison 1 Spinal manipulative therapy versus inert interventions, Outcome 3 Recovery.

Review: Spinal manipulative therapy for acute low-back pain

Comparison: 1 Spinal manipulative therapy versus inert interventions

Outcome: 3 Recovery

Study or subgroup SMT Inert interventions Risk Ratio Weight Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

1 Recovery at 1 week

Hancock 2007 (1) 12/59 17/60 38.1 % 0.72 [ 0.38, 1.37 ]

Hancock 2007 (2) 18/60 24/60 44.9 % 0.75 [ 0.46, 1.23 ]

Rasmussen 1979 (3) 7/12 2/12 17.0 % 3.50 [ 0.91, 13.53 ]

Subtotal (95% CI) 131 132 100.0 % 0.96 [ 0.50, 1.85 ]

Total events: 37 (SMT), 43 (Inert interventions)

Heterogeneity: Tau2 = 0.19; Chi2 = 4.74, df = 2 (P = 0.09); I2 =58%

Test for overall effect: Z = 0.13 (P = 0.90)

2 Recovery at 1 month

Hancock 2007 (4) 46/59 49/60 48.1 % 0.95 [ 0.80, 1.14 ]

Hancock 2007 (5) 48/60 49/60 51.9 % 0.98 [ 0.82, 1.17 ]

Subtotal (95% CI) 119 120 100.0 % 0.97 [ 0.85, 1.10 ]

Total events: 94 (SMT), 98 (Inert interventions)

Heterogeneity: Tau2 = 0.0; Chi2 = 0.04, df = 1 (P = 0.84); I2 =0.0%

Test for overall effect: Z = 0.52 (P = 0.61)

3 Recovery at 3 months

Hancock 2007 (6) 60/60 60/60 50.4 % 1.00 [ 0.97, 1.03 ]

Hancock 2007 (7) 59/59 60/60 49.6 % 1.00 [ 0.97, 1.03 ]

Subtotal (95% CI) 119 120 100.0 % 1.00 [ 0.98, 1.02 ]

Total events: 119 (SMT), 120 (Inert interventions)

Heterogeneity: Tau2 = 0.0; Chi2 = 0.0, df = 1 (P = 1.00); I2 =0.0%

Test for overall effect: Z = 0.0 (P = 1.0)

0.5 0.7 1 1.5 2

Favours inert interv. Favours SMT

(1) SMT + placebo Diclofenac vs. detuned US + placebo Diclofenac; data est. from Fig.3.

(2) SMT + Diclofenac vs. detuned US + Diclofenac; data est. from Fig.3.

(3) vs. diathermy; recovery is a composite measure (no pain; normal function; no objective signs of disease; fit to work)

(4) SMT + placebo Diclofenac vs. detuned US + placebo Diclofenac; number recovered at 40 days.

(5) SMT + Diclofenac vs. detuned US + Diclofenac; number recovered at 40 days.

(6) SMT + Diclofenac vs. detuned US + Diclofenac; number recovered at 100 days.

(7) SMT + placebo Diclofenac vs. detuned US + placebo Diclofenac; number recovered at 100 days
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Analysis 2.1. Comparison 2 Spinal manipulative therapy versus sham SMT, Outcome 1 Pain.

Review: Spinal manipulative therapy for acute low-back pain

Comparison: 2 Spinal manipulative therapy versus sham SMT

Outcome: 1 Pain

Study or subgroup SMT Sham SMT
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Pain at 1 month

Hoiriis 2004 (1) 34 1.71 (1.88) 40 2.21 (2.02) 100.0 % -0.50 [ -1.39, 0.39 ]

Subtotal (95% CI) 34 40 100.0 % -0.50 [ -1.39, 0.39 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.10 (P = 0.27)

-1 -0.5 0 0.5 1

Favours SMT Favours sham SMT

(1) vs. sham SMT; 0-10 VAS

Analysis 2.2. Comparison 2 Spinal manipulative therapy versus sham SMT, Outcome 2 Functional status.

Review: Spinal manipulative therapy for acute low-back pain

Comparison: 2 Spinal manipulative therapy versus sham SMT

Outcome: 2 Functional status

Study or subgroup SMT Sham SMT

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Functional status at 1 month

Hoiriis 2004 (1) 46 11.94 (11.93) 48 16.32 (12.95) 100.0 % -0.35 [ -0.76, 0.06 ]

Subtotal (95% CI) 46 48 100.0 % -0.35 [ -0.76, 0.06 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.68 (P = 0.094)

-1 -0.5 0 0.5 1

Favours SMT Favours sham SMT

(1) vs. sham SMT; ODI
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Analysis 3.1. Comparison 3 Spinal manipulative therapy versus all other therapies, Outcome 1 Pain.

Review: Spinal manipulative therapy for acute low-back pain

Comparison: 3 Spinal manipulative therapy versus all other therapies

Outcome: 1 Pain

Study or subgroup SMT Other intervention
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Pain at 1 week

Bergquist-Ullman 1977 (1) 50 2.9 (3) 44 3.3 (3) 23.2 % -0.40 [ -1.62, 0.82 ]

Cherkin 1998 (2) 114 3.7 (3) 127 3.5 (3) 59.6 % 0.20 [ -0.56, 0.96 ]

Farrell 1982 (3) 24 2.8 (2.5) 24 2.6 (2.5) 17.1 % 0.20 [ -1.21, 1.61 ]

Subtotal (95% CI) 188 195 100.0 % 0.06 [ -0.53, 0.65 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 0.72, df = 2 (P = 0.70); I2 =0.0%

Test for overall effect: Z = 0.20 (P = 0.84)

2 Pain at 1 month

Cherkin 1998 (4) 118 1.9 (2.2) 129 2.3 (2.3) 35.6 % -0.40 [ -0.96, 0.16 ]

Farrell 1982 (5) 24 0.5 (1.5) 24 0.5 (1.5) 15.6 % 0.0 [ -0.85, 0.85 ]

Skargren 1997 (6) 172 2.2 (2.2) 139 2.22 (2.1) 48.8 % -0.02 [ -0.50, 0.46 ]

Subtotal (95% CI) 314 292 100.0 % -0.15 [ -0.49, 0.18 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 1.16, df = 2 (P = 0.56); I2 =0.0%

Test for overall effect: Z = 0.89 (P = 0.37)

3 Pain at 3 to 6 months

Cherkin 1998 118 2 (2.2) 117 2.7 (2.8) 47.3 % -0.70 [ -1.34, -0.06 ]

Skargren 1997 (7) 174 2.8 (2.2) 139 2.55 (2.1) 52.7 % 0.25 [ -0.23, 0.73 ]

Subtotal (95% CI) 292 256 100.0 % -0.20 [ -1.13, 0.73 ]

Heterogeneity: Tau2 = 0.37; Chi2 = 5.39, df = 1 (P = 0.02); I2 =81%

Test for overall effect: Z = 0.42 (P = 0.67)

4 Pain at 12 months

Skargren 1997 (8) 174 2.8 (2.2) 140 2.4 (2.1) 100.0 % 0.40 [ -0.08, 0.88 ]

Subtotal (95% CI) 174 140 100.0 % 0.40 [ -0.08, 0.88 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.64 (P = 0.10)

-1 -0.5 0 0.5 1

Favours SMT Favours other interv.

(95% CI)
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(1) vs. back school; Table 29; data presented as median and converted to a 10-point scale; SDs estimated from a similar population.

(2) vs. physiotherapy; ”Bothersomeness of symptoms” (incl. back, leg or numbness or tingling in the preceding 24h. - data for worse symptom presented); data presented

in fig.1

(3) vs. exercise; Fig.4

(4) vs. physiotherapy; ”Bothersomeness of symptoms” (incl. back, leg or numbness or tingling in the preceding 24h. - data for worse symptom presented); data presented

as mean

(5) vs. exercise; fig.4; SD est. from other studies.

(6) vs. PT; Based upon Fig.1 and Table 5; SD used from baseline values.

(7) Data based upon Fig.1 and Table 5.

(8) Data based upon Fig.1 and T. 5 from 1997 publication and T.2 from the 1998 publication.

Analysis 3.2. Comparison 3 Spinal manipulative therapy versus all other therapies, Outcome 2 Functional

status.

Review: Spinal manipulative therapy for acute low-back pain

Comparison: 3 Spinal manipulative therapy versus all other therapies

Outcome: 2 Functional status

Study or subgroup SMT Other intervention

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Functional status at 1 week

Cherkin 1998 (1) 114 7.5 (4) 127 7.2 (4) 100.0 % 0.07 [ -0.18, 0.33 ]

Subtotal (95% CI) 114 127 100.0 % 0.07 [ -0.18, 0.33 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.58 (P = 0.56)

2 Functional status at 1 month

Brennan 2006 (2) 20 17.9 (17.6) 37 20.6 (16.4) 7.8 % -0.16 [ -0.70, 0.39 ]

Brennan 2006 (3) 20 17.9 (17.6) 46 21.9 (17) 8.4 % -0.23 [ -0.76, 0.30 ]

Cherkin 1998 (4) 118 3.7 (4.5) 129 4.1 (4.7) 37.3 % -0.09 [ -0.34, 0.16 ]

Skargren 1997 (5) 172 18 (17) 139 19.5 (16) 46.5 % -0.09 [ -0.31, 0.13 ]

Subtotal (95% CI) 330 351 100.0 % -0.11 [ -0.26, 0.05 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 0.29, df = 3 (P = 0.96); I2 =0.0%

-0.5 -0.25 0 0.25 0.5

Favours SMT Favours other interv.

(Continued . . . )
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(. . . Continued)

Study or subgroup SMT Other intervention

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Test for overall effect: Z = 1.36 (P = 0.17)

3 Functional status at 3 to 6 months

Cherkin 1998 118 3.1 (3.9) 117 4.1 (5) 46.6 % -0.22 [ -0.48, 0.03 ]

Skargren 1997 (6) 174 20 (17) 139 19.6 (16) 53.4 % 0.02 [ -0.20, 0.25 ]

Subtotal (95% CI) 292 256 100.0 % -0.09 [ -0.33, 0.15 ]

Heterogeneity: Tau2 = 0.02; Chi2 = 2.02, df = 1 (P = 0.16); I2 =51%

Test for overall effect: Z = 0.74 (P = 0.46)

4 Functional status at 12 months

Brennan 2006 (7) 20 16.8 (18.5) 46 20.5 (18.1) 13.3 % -0.20 [ -0.73, 0.33 ]

Brennan 2006 (8) 20 16.8 (18.5) 37 14.8 (14.8) 12.4 % 0.12 [ -0.42, 0.67 ]

Skargren 1997 (9) 174 20 (17) 140 18.5 (16) 74.3 % 0.09 [ -0.13, 0.31 ]

Subtotal (95% CI) 214 223 100.0 % 0.06 [ -0.14, 0.25 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 1.06, df = 2 (P = 0.59); I2 =0.0%

Test for overall effect: Z = 0.57 (P = 0.57)

-0.5 -0.25 0 0.25 0.5

Favours SMT Favours other interv.

(1) vs. physiotherapy; RMDQ; adjusted data presented in fig.1

(2) vs. specific exercise; ODI; data based upon randomized tx. group and not subgroup classification

(3) vs. stabilization exercise; ODI; data based upon randomized tx. group, and not subgroup classification

(4) vs. physiotherapy; RMDQ; data presented as mean (95% CI)

(5) vs. PT; ODI; Data est. from Fig.1 % Table 5; SD used from baseline values.

(6) Data est. from Fig.1 % Table 5

(7) vs. stabilization exercise; ODI

(8) vs. specific exercise; ODI

(9) Data est. from Fig.1 % Table 5
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Analysis 3.3. Comparison 3 Spinal manipulative therapy versus all other therapies, Outcome 3 Recovery.

Review: Spinal manipulative therapy for acute low-back pain

Comparison: 3 Spinal manipulative therapy versus all other therapies

Outcome: 3 Recovery

Study or subgroup SMT Other intervention Risk Ratio Weight Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

1 Recovery at 1 month

Farrell 1982 (1) 23/24 21/24 54.6 % 1.10 [ 0.92, 1.30 ]

Hoehler 1981 (2) 36/41 24/28 45.4 % 1.02 [ 0.85, 1.24 ]

Subtotal (95% CI) 65 52 100.0 % 1.06 [ 0.94, 1.21 ]

Total events: 59 (SMT), 45 (Other intervention)

Heterogeneity: Tau2 = 0.0; Chi2 = 0.28, df = 1 (P = 0.60); I2 =0.0%

Test for overall effect: Z = 0.93 (P = 0.35)

2 Recovery at 3 months

Hoehler 1981 (3) 29/33 17/25 100.0 % 1.29 [ 0.96, 1.74 ]

Subtotal (95% CI) 33 25 100.0 % 1.29 [ 0.96, 1.74 ]

Total events: 29 (SMT), 17 (Other intervention)

Heterogeneity: not applicable

Test for overall effect: Z = 1.69 (P = 0.091)

0.5 0.7 1 1.5 2

Favours other interv. Favours SMT

periods.

(1) SMT vs. diathermy, isometric exercises (also to be completed at home), ergonomic instructions; data presented as days required to reach symptom-free status and

stratified by weekly

(2) vs. massage; number of patients reporting ”treatment was effective”; f/u at discharge (unclear when this was exactly)

(3) vs. massage; number of patients reporting ”treatment was effective”; f/u 3 wks following discharge (unclear when this was exactly)
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Analysis 3.4. Comparison 3 Spinal manipulative therapy versus all other therapies, Outcome 4 Return-to-

work.

Review: Spinal manipulative therapy for acute low-back pain

Comparison: 3 Spinal manipulative therapy versus all other therapies

Outcome: 4 Return-to-work

Study or subgroup SMT Other intervention Risk Ratio Weight Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

1 return to work at 1 month

Skargren 1997 (1) 143/172 114/139 100.0 % 1.01 [ 0.91, 1.12 ]

Subtotal (95% CI) 172 139 100.0 % 1.01 [ 0.91, 1.12 ]

Total events: 143 (SMT), 114 (Other intervention)

Heterogeneity: not applicable

Test for overall effect: Z = 0.26 (P = 0.80)

2 Return-to-work at 6 months

Skargren 1997 158/174 118/139 100.0 % 1.07 [ 0.98, 1.16 ]

Subtotal (95% CI) 174 139 100.0 % 1.07 [ 0.98, 1.16 ]

Total events: 158 (SMT), 118 (Other intervention)

Heterogeneity: not applicable

Test for overall effect: Z = 1.56 (P = 0.12)

Test for subgroup differences: Chi2 = 0.62, df = 1 (P = 0.43), I2 =0.0%

0.5 0.7 1 1.5 2

Favours SMT Favours other interv.

(1) Proportion of subjects no longer on sick leave.
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Analysis 4.1. Comparison 4 Spinal manipulative therapy plus any intervention versus that same

intervention alone, Outcome 1 Pain.

Review: Spinal manipulative therapy for acute low-back pain

Comparison: 4 Spinal manipulative therapy plus any intervention versus that same intervention alone

Outcome: 1 Pain

Study or subgroup SMT + intervention Intervention alone
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Pain at 1 week

Juni 2009 (1) 50 2.74 (2.5) 52 1.9 (2) 100.0 % 0.84 [ -0.04, 1.72 ]

Subtotal (95% CI) 50 52 100.0 % 0.84 [ -0.04, 1.72 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.87 (P = 0.062)

2 Pain at 3 to 6 months

Juni 2009 52 2.12 (2.658) 52 1.47 (2.37) 100.0 % 0.65 [ -0.32, 1.62 ]

Subtotal (95% CI) 52 52 100.0 % 0.65 [ -0.32, 1.62 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.32 (P = 0.19)

-2 -1 0 1 2

Favours SMT + interv. Favours interv. alone

(1) SMT + usual care vs. usual care alone; data (SDs) provided by the authors.
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Analysis 4.2. Comparison 4 Spinal manipulative therapy plus any intervention versus that same

intervention alone, Outcome 2 Functional status.

Review: Spinal manipulative therapy for acute low-back pain

Comparison: 4 Spinal manipulative therapy plus any intervention versus that same intervention alone

Outcome: 2 Functional status

Study or subgroup SMT + intervention Intervention alone

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Functional status at 1 week

Childs 2004 (1) 70 23.8 (14.2) 61 33 (13.9) 49.3 % -0.65 [ -1.00, -0.30 ]

MacDonald 1990 (2) 13 3.5 (3) 12 5 (3) 14.0 % -0.48 [ -1.28, 0.31 ]

MacDonald 1990 (3) 10 3.8 (3) 18 4.2 (3) 14.8 % -0.13 [ -0.90, 0.64 ]

MacDonald 1990 (4) 23 4.1 (3) 18 4.2 (3) 21.8 % -0.03 [ -0.65, 0.58 ]

Subtotal (95% CI) 116 109 100.0 % -0.41 [ -0.73, -0.10 ]

Heterogeneity: Tau2 = 0.02; Chi2 = 3.67, df = 3 (P = 0.30); I2 =18%

Test for overall effect: Z = 2.57 (P = 0.010)

2 Functional status at 1 month

Childs 2004 70 17.7 (16.6) 61 26 (17.6) 31.8 % -0.48 [ -0.83, -0.13 ]

Juni 2009 (5) 48 5.8 (6.72) 49 5.2 (5.36) 28.1 % 0.10 [ -0.30, 0.50 ]

MacDonald 1990 (6) 13 1.5 (3) 12 1 (3) 11.6 % 0.16 [ -0.62, 0.95 ]

MacDonald 1990 (7) 23 1.8 (3) 18 1.5 (3) 16.6 % 0.10 [ -0.52, 0.72 ]

MacDonald 1990 (8) 10 3 (3) 18 3 (3) 11.9 % 0.0 [ -0.77, 0.77 ]

Subtotal (95% CI) 164 158 100.0 % -0.09 [ -0.39, 0.21 ]

Heterogeneity: Tau2 = 0.04; Chi2 = 6.36, df = 4 (P = 0.17); I2 =37%

Test for overall effect: Z = 0.60 (P = 0.55)

3 Functional status at 3 to 6 months

Childs 2004 70 14.4 (16.1) 61 24.4 (17.4) 40.6 % -0.59 [ -0.95, -0.24 ]

MacDonald 1990 23 0.5 (3) 18 0.5 (3) 24.0 % 0.0 [ -0.62, 0.62 ]

MacDonald 1990 10 2 (2) 18 2 (2) 17.9 % 0.0 [ -0.77, 0.77 ]

MacDonald 1990 13 0.7 (2) 12 0.5 (2) 17.5 % 0.10 [ -0.69, 0.88 ]

Subtotal (95% CI) 116 109 100.0 % -0.22 [ -0.61, 0.16 ]

Heterogeneity: Tau2 = 0.07; Chi2 = 5.12, df = 3 (P = 0.16); I2 =41%

Test for overall effect: Z = 1.13 (P = 0.26)

-1 -0.5 0 0.5 1

Favours SMT+intervention Favours interv. alone

(”Disability Index”)
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(1) SMT+ exercise vs. exercise alone; ODI; Data provided by the author

(2) subgroup 2 (14-28d. LBP); Disability Index (unvalidated instrument)

(3) subgroup 3 (>28d. LBP); Disability Index (unvalidated instrument)

(4) vs. GP visits only; Disability Index (unvalidated instrument); sub-group 1 (<14d. of LBP); data est. from Fig.1 % SD imputed for similar population; non-validated outcome

instrument

(5) vs. standard care alone; RMDQ; data from 2 wks.

(6) subgroup 2 (14-28d. LBP)

(7) subgroup 1 (<14d. LBP)

(8) subgroup 3 (>28d. LBP)

Analysis 4.3. Comparison 4 Spinal manipulative therapy plus any intervention versus that same

intervention alone, Outcome 3 Recovery.

Review: Spinal manipulative therapy for acute low-back pain

Comparison: 4 Spinal manipulative therapy plus any intervention versus that same intervention alone

Outcome: 3 Recovery

Study or subgroup SMT + intervention Intervention alone Risk Ratio Weight Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

1 Recovery at 1 week

Juni 2009 6/50 7/52 40.0 % 0.89 [ 0.32, 2.47 ]

MacDonald 1990 (1) 2/23 6/18 25.7 % 0.26 [ 0.06, 1.14 ]

MacDonald 1990 (2) 2/10 2/18 19.3 % 1.80 [ 0.30, 10.90 ]

MacDonald 1990 (3) 3/13 1/12 14.9 % 2.77 [ 0.33, 23.14 ]

Subtotal (95% CI) 96 100 100.0 % 0.88 [ 0.36, 2.19 ]

Total events: 13 (SMT + intervention), 16 (Intervention alone)

Heterogeneity: Tau2 = 0.27; Chi2 = 4.33, df = 3 (P = 0.23); I2 =31%

Test for overall effect: Z = 0.27 (P = 0.79)

2 Recovery at 1 month

Childs 2004 (4) 44/70 22/61 30.9 % 1.74 [ 1.19, 2.55 ]

MacDonald 1990 (5) 7/13 7/12 24.7 % 0.92 [ 0.46, 1.85 ]

MacDonald 1990 (6) 12/23 15/18 29.8 % 0.63 [ 0.40, 0.97 ]

0.2 0.5 1 2 5

Favours interv. alone Favours SMT+ intervention

(Continued . . . )

113Spinal manipulative therapy for acute low-back pain (Review)

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



(. . . Continued)
Study or subgroup SMT + intervention Intervention alone Risk Ratio Weight Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

MacDonald 1990 (7) 4/10 3/18 14.6 % 2.40 [ 0.67, 8.65 ]

Subtotal (95% CI) 116 109 100.0 % 1.15 [ 0.60, 2.19 ]

Total events: 67 (SMT + intervention), 47 (Intervention alone)

Heterogeneity: Tau2 = 0.31; Chi2 = 14.28, df = 3 (P = 0.003); I2 =79%

Test for overall effect: Z = 0.43 (P = 0.67)

3 Recovery at 3 to 6 months

Juni 2009 22/50 30/51 26.6 % 0.75 [ 0.51, 1.10 ]

MacDonald 1990 (8) 19/23 17/18 37.1 % 0.87 [ 0.70, 1.09 ]

MacDonald 1990 (9) 8/10 7/18 14.9 % 2.06 [ 1.07, 3.97 ]

MacDonald 1990 (10) 9/13 9/12 21.4 % 0.92 [ 0.57, 1.50 ]

Subtotal (95% CI) 96 99 100.0 % 0.96 [ 0.71, 1.31 ]

Total events: 58 (SMT + intervention), 63 (Intervention alone)

Heterogeneity: Tau2 = 0.05; Chi2 = 7.05, df = 3 (P = 0.07); I2 =57%

Test for overall effect: Z = 0.23 (P = 0.82)

0.2 0.5 1 2 5

Favours interv. alone Favours SMT+ intervention

(1) vs. GP visit alone; data est. from Fig.1; Group 1 only (<14d. LBP)

(2) subgroup 3 (>28d. LBP)

(3) subgroup 2 (14-28d. LBP)

(4) vs. exercise alone; represents those that ”achieved success”.

(5) subgroup 2

(6) subgroup 1

(7) subgroup 3

(8) subgroup 1

(9) subgroup 3

(10) subgroup 2
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Analysis 4.4. Comparison 4 Spinal manipulative therapy plus any intervention versus that same

intervention alone, Outcome 4 Return-to-work.

Review: Spinal manipulative therapy for acute low-back pain

Comparison: 4 Spinal manipulative therapy plus any intervention versus that same intervention alone

Outcome: 4 Return-to-work

Study or subgroup SMT + intervention Intervention alone Risk Ratio Weight Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

1 Return-to-work at 6 months

Childs 2004 (1) 47/52 30/40 100.0 % 1.21 [ 0.99, 1.47 ]

Subtotal (95% CI) 52 40 100.0 % 1.21 [ 0.99, 1.47 ]

Total events: 47 (SMT + intervention), 30 (Intervention alone)

Heterogeneity: not applicable

Test for overall effect: Z = 1.83 (P = 0.067)

0.5 0.7 1 1.5 2

Favours interv. alone Favours SMT+intervention

(1) vs. exercise alone; proportion who had not missed work in the previous 6 weeks because of back pain.
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Analysis 5.1. Comparison 5 Spinal manipulative therapy (SMT) versus another SMT technique, Outcome 1

Pain.

Review: Spinal manipulative therapy for acute low-back pain

Comparison: 5 Spinal manipulative therapy (SMT) versus another SMT technique

Outcome: 1 Pain

Study or subgroup SMT

Other
SMT

technique
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Pain at 1 week

Cleland 2009 (1) 36 2 (1.3) 36 4.1 (1.3) -2.10 [ -2.70, -1.50 ]

Cleland 2009 (2) 36 2.7 (1) 36 4.1 (1.3) -1.40 [ -1.94, -0.86 ]

Cleland 2009 (3) 36 2.7 (1) 36 2 (1.3) 0.70 [ 0.16, 1.24 ]

Sutlive 2009 (4) 26 4.5 (2.2) 30 4.8 (2.1) -0.30 [ -1.43, 0.83 ]

2 Pain at 1 month

Cleland 2009 (5) 33 1.8 (1) 33 1.4 (1.3) 0.40 [ -0.16, 0.96 ]

Cleland 2009 (6) 33 1.8 (1) 36 3.1 (1.3) -1.30 [ -1.84, -0.76 ]

Cleland 2009 (7) 33 1.4 (1.3) 36 3.1 (1.3) -1.70 [ -2.31, -1.09 ]

3 Pain at 3 to 6 months

Cleland 2009 (8) 32 1.3 (1) 33 1.7 (1.3) -0.40 [ -0.96, 0.16 ]

Cleland 2009 (9) 33 1.2 (1.3) 33 1.7 (1.3) -0.50 [ -1.13, 0.13 ]

Cleland 2009 (10) 32 1.3 (1) 33 1.2 (1.3) 0.10 [ -0.46, 0.66 ]

-2 -1 0 1 2

Favours SMT Favours other SMT tech.

(1) supine thrust vs. non-thrust SMT

(2) Side-lying thrust vs. non-thrust SMT; data est. from Fig. 6; SDs used from baseline measure.

(3) side-lying thrust vs. supine thrust SMT

(4) side-lying lumbar-pelvic SMT vs. side-lying neutral-gap SMT

(5) side-lying vs. supine thrust

(6) side-lying vs. non-thrust

(7) supine vs. non-thrust

(8) side-lying vs. non-thrust

(9) supine vs. non-thrust

(10) side-lying vs. supine thrust
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Analysis 5.2. Comparison 5 Spinal manipulative therapy (SMT) versus another SMT technique, Outcome 2

Functional status.

Review: Spinal manipulative therapy for acute low-back pain

Comparison: 5 Spinal manipulative therapy (SMT) versus another SMT technique

Outcome: 2 Functional status

Study or subgroup SMT

Other
SMT

technique

Std.
Mean

Difference

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Functional status at 1 week

Cleland 2009 (1) 36 18 (6.7) 36 27 (7.6) -1.24 [ -1.75, -0.74 ]

Cleland 2009 (2) 36 18 (6.7) 33 15 (8.7) 0.38 [ -0.09, 0.86 ]

Cleland 2009 (3) 33 15 (8.7) 36 27 (7.6) -1.46 [ -1.99, -0.92 ]

Hadler 1987 (4) 13 4.7 (4) 13 4.5 (4) 0.05 [ -0.72, 0.82 ]

Hadler 1987 (5) 13 3.5 (4) 15 6 (4) -0.61 [ -1.37, 0.16 ]

Sutlive 2009 (6) 26 31.8 (14.1) 30 33.5 (15.5) -0.11 [ -0.64, 0.41 ]

2 Functional status at 1 month

Cleland 2009 (7) 33 10 (8.7) 36 24 (7.6) -1.70 [ -2.26, -1.14 ]

Cleland 2009 (8) 33 12 (6.7) 36 24 (7.6) -1.65 [ -2.20, -1.10 ]

Cleland 2009 (9) 33 12 (6.7) 33 10 (8.7) 0.25 [ -0.23, 0.74 ]

Hadler 1987 (10) 13 4.5 (4) 15 5 (4) -0.12 [ -0.86, 0.62 ]

Hadler 1987 (11) 13 2.5 (3) 13 2.2 (3) 0.10 [ -0.67, 0.87 ]

3 Functional status at 3 to 6 months

Cleland 2009 (12) 32 10 (6.7) 33 11 (8.7) -0.13 [ -0.61, 0.36 ]

Cleland 2009 (13) 33 11 (8.7) 33 17 (7.6) -0.73 [ -1.23, -0.23 ]

Cleland 2009 (14) 32 10 (6.7) 33 17 (7.6) -0.96 [ -1.48, -0.45 ]

-2 -1 0 1 2

Favours SMT Favours other SMT tech.

117Spinal manipulative therapy for acute low-back pain (Review)

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



(1) Side-lying thrust vs. non-thrust technique; data est. from Fig. 5; SDs used from baseline measure

(2) side-lying vs. supine thrust SMT

(3) supine thrust vs. non-thrust SMT

(4) vs. MOB; RMDQ; sub-group analysis - <2wks. LBP; fig.1; SD not presented

(5) vs. MOB; RMDQ; sub-group analysis - those with 2-4 wks. LBP; fig.1; SD not presented

(6) side-lying lumbar-pelvic SMT vs. side-lying neutral-gap SMT

(7) supine thrust vs. non-thrust SMT

(8) side-lying vs. non-thrust SMT

(9) side-lying vs. supine thrust SMT

(10) vs. MOB; sub-group analysis - 2-4 wks. LBP; data from 2 wk. f/u; fig.1; SD not presented

(11) vs. MOB; sub-group analysis - 2wks. LBP; fig.1; used 2 wk data for f/u; SD not presented

(12) side-lying vs. supine thrust SMT

(13) supine vs. non-thrust SMT

(14) side-lying vs. non-thrust SMT
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Analysis 5.3. Comparison 5 Spinal manipulative therapy (SMT) versus another SMT technique, Outcome 3

Recovery.

Review: Spinal manipulative therapy for acute low-back pain

Comparison: 5 Spinal manipulative therapy (SMT) versus another SMT technique

Outcome: 3 Recovery

Study or subgroup SMT

Other
SMT

technique Risk Ratio Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

1 Recovery at 1 week

Cleland 2009 (1) 19/36 20/36 0.95 [ 0.62, 1.45 ]

Cleland 2009 (2) 20/36 3/36 6.67 [ 2.17, 20.48 ]

Cleland 2009 (3) 19/36 3/36 6.33 [ 2.05, 19.54 ]

2 Recovery at 1 month

Cleland 2009 (4) 27/33 6/36 4.91 [ 2.32, 10.37 ]

Cleland 2009 (5) 28/33 6/36 5.09 [ 2.42, 10.72 ]

Cleland 2009 (6) 27/33 28/33 0.96 [ 0.78, 1.20 ]

3 Recovery at 3 to 6 months

Cleland 2009 (7) 30/33 22/33 1.36 [ 1.05, 1.78 ]

Cleland 2009 (8) 28/32 30/33 0.96 [ 0.81, 1.14 ]

Cleland 2009 (9) 28/32 22/33 1.31 [ 1.00, 1.73 ]

0.05 0.2 1 5 20

Favours other SMT tech. Favours SMT

(1) side-lying vs. supine thrust SMT; based upon percentage of subjects achieving 50% reduction of ODI score; est. from fig.7.

(2) supine vs. non-thrust SMT

(3) side-lying vs. non-thrust SMT

(4) side-lying vs. non-thrust

(5) supine vs. non-thrust SMT

(6) side-lying vs. supine thrust SMT

(7) supine-lying vs. non-thrust SMT

(8) side-lying vs. supine thrust SMT

(9) side-lying vs. non-thrust SMT
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Analysis 6.1. Comparison 6 SMT versus all comparisons - for construction of funnel plot, Outcome 1 Pain -

For funnel plot.

Review: Spinal manipulative therapy for acute low-back pain

Comparison: 6 SMT versus all comparisons - for construction of funnel plot

Outcome: 1 Pain - For funnel plot

Study or subgroup SMT Inert interventions
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Pain at 1 week

Bergquist-Ullman 1977 (1) 25 2.9 (3) 56 2 (3) 10.7 % 0.90 [ -0.51, 2.31 ]

Bergquist-Ullman 1977 25 2.9 (3) 44 3.3 (3) 10.3 % -0.40 [ -1.87, 1.07 ]

Cherkin 1998 57 3.7 (3) 127 3.5 (3) 14.4 % 0.20 [ -0.74, 1.14 ]

Cherkin 1998 (2) 57 3.7 (3) 56 4 (3) 13.0 % -0.30 [ -1.41, 0.81 ]

Cleland 2009 36 2.7 (1) 36 4.1 (1.3) 17.5 % -1.40 [ -1.94, -0.86 ]

Cramer 1993 (3) 17 3.9 (2.5) 18 4.2 (2.9) 8.4 % -0.30 [ -2.09, 1.49 ]

Farrell 1982 24 2.8 (2.5) 24 2.6 (2.5) 10.7 % 0.20 [ -1.21, 1.61 ]

Juni 2009 50 2.6 (2.5) 52 2.1 (2) 14.8 % 0.50 [ -0.38, 1.38 ]

Subtotal (95% CI) 291 413 100.0 % -0.13 [ -0.82, 0.56 ]

Heterogeneity: Tau2 = 0.63; Chi2 = 22.80, df = 7 (P = 0.002); I2 =69%

Test for overall effect: Z = 0.37 (P = 0.71)

2 Pain at 1 month

Cherkin 1998 59 1.9 (2.2) 129 2.3 (2.3) 17.2 % -0.40 [ -1.09, 0.29 ]

Cherkin 1998 (4) 59 1.9 (2.2) 60 3.1 (2.8) 13.9 % -1.20 [ -2.10, -0.30 ]

Cleland 2009 33 1.8 (1) 36 3.1 (1.3) 19.5 % -1.30 [ -1.84, -0.76 ]

Farrell 1982 24 0.5 (1.5) 24 0.5 (1.5) 14.7 % 0.0 [ -0.85, 0.85 ]

Hoiriis 2004 34 1.71 (1.88) 40 2.21 (2.02) 14.1 % -0.50 [ -1.39, 0.39 ]

Skargren 1997 172 2.2 (2.2) 139 2.22 (2.1) 20.6 % -0.02 [ -0.50, 0.46 ]

Subtotal (95% CI) 381 428 100.0 % -0.56 [ -1.07, -0.06 ]

Heterogeneity: Tau2 = 0.26; Chi2 = 15.76, df = 5 (P = 0.01); I2 =68%

Test for overall effect: Z = 2.20 (P = 0.028)

3 pain at 3 to 6 months

Cherkin 1998 59 2 (2.2) 117 2.7 (2.8) 23.3 % -0.70 [ -1.46, 0.06 ]

Cherkin 1998 59 2 (2.2) 63 3.2 (3.3) 18.2 % -1.20 [ -2.19, -0.21 ]

-2 -1 0 1 2

Favours SMT Favours inert interv.

Fig.1 only

CI).

(Continued . . . )
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(. . . Continued)

Study or subgroup SMT Inert interventions
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Cleland 2009 32 1.3 (1) 33 1.7 (1.3) 28.2 % -0.40 [ -0.96, 0.16 ]

Skargren 1997 174 2.8 (2.2) 139 2.55 (2.1) 30.3 % 0.25 [ -0.23, 0.73 ]

Subtotal (95% CI) 324 352 100.0 % -0.42 [ -1.00, 0.17 ]

Heterogeneity: Tau2 = 0.23; Chi2 = 9.37, df = 3 (P = 0.02); I2 =68%

Test for overall effect: Z = 1.40 (P = 0.16)

4 Pain at 12 months

Skargren 1997 174 2.8 (2.2) 140 2.4 (2.1) 100.0 % 0.40 [ -0.08, 0.88 ]

Subtotal (95% CI) 174 140 100.0 % 0.40 [ -0.08, 0.88 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.64 (P = 0.10)

-2 -1 0 1 2

Favours SMT Favours inert interv.

Fig.1 only

CI).

(1) vs. diathermy; Table 29; data presented as median and converted to a 10-point scale; SDs estimated from a similar population.

(2) vs. educational booklet; ”Bothersomeness of symptoms” (incl. back, leg or numbness or tingling in the preceding 24h.- data presented for worse symptom); data

presented in

(3) vs. detuned ultrasound

(4) vs. educational booklet; ”Bothersomeness of symptoms” (incl. back, leg or numbness or tingling in the preceding 24h.- data presented for worse symptom); data

presented as mean (95%
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Analysis 6.2. Comparison 6 SMT versus all comparisons - for construction of funnel plot, Outcome 2

Functional status - For funnel plot.

Review: Spinal manipulative therapy for acute low-back pain

Comparison: 6 SMT versus all comparisons - for construction of funnel plot

Outcome: 2 Functional status - For funnel plot

Study or subgroup SMT Inert interventions

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Functional status at 1 week

Cherkin 1998 (1) 57 7.5 (4) 56 7.8 (4) 13.3 % -0.07 [ -0.44, 0.29 ]

Cherkin 1998 57 7.5 (4) 127 7.2 (4) 14.2 % 0.07 [ -0.24, 0.39 ]

Childs 2004 70 23.8 (14.2) 61 33 (13.9) 13.6 % -0.65 [ -1.00, -0.30 ]

Cleland 2009 36 18 (8.7) 36 27 (6.7) 11.1 % -1.15 [ -1.65, -0.65 ]

Cramer 1993 (2) 17 7.3 (6.8) 18 8 (7.6) 8.8 % -0.09 [ -0.76, 0.57 ]

Hadler 1987 13 4.7 (4) 13 4.5 (4) 7.5 % 0.05 [ -0.72, 0.82 ]

Hadler 1987 13 3.5 (4) 15 6 (4) 7.6 % -0.61 [ -1.37, 0.16 ]

MacDonald 1990 13 3.5 (3) 12 5 (3) 7.2 % -0.48 [ -1.28, 0.31 ]

MacDonald 1990 23 4.1 (3) 18 4.2 (3) 9.4 % -0.03 [ -0.65, 0.58 ]

MacDonald 1990 10 3.8 (3) 18 4.2 (3) 7.4 % -0.13 [ -0.90, 0.64 ]

Subtotal (95% CI) 309 374 100.0 % -0.31 [ -0.59, -0.03 ]

Heterogeneity: Tau2 = 0.12; Chi2 = 24.61, df = 9 (P = 0.003); I2 =63%

Test for overall effect: Z = 2.20 (P = 0.028)

2 Functional status at 1 month

Brennan 2006 20 17.9 (17.6) 46 21.9 (17) 6.8 % -0.23 [ -0.76, 0.30 ]

Brennan 2006 20 17.9 (17.6) 37 20.6 (16.4) 6.6 % -0.16 [ -0.70, 0.39 ]

Cherkin 1998 (3) 59 3.7 (4.5) 60 4.9 (4.3) 9.2 % -0.27 [ -0.63, 0.09 ]

Cherkin 1998 59 3.7 (4.5) 129 4.1 (4.7) 10.0 % -0.09 [ -0.39, 0.22 ]

Childs 2004 70 17.7 (16.6) 61 26 (17.6) 9.4 % -0.48 [ -0.83, -0.13 ]

Cleland 2009 33 12 (8.7) 36 24 (6.7) 6.6 % -1.54 [ -2.08, -1.00 ]

Hadler 1987 13 2.5 (3) 13 2.2 (3) 4.4 % 0.10 [ -0.67, 0.87 ]

Hadler 1987 13 4.5 (4) 15 5 (4) 4.6 % -0.12 [ -0.86, 0.62 ]

Hoiriis 2004 46 11.94 (11.93) 48 16.32 (12.95) 8.4 % -0.35 [ -0.76, 0.06 ]

Juni 2009 48 5.8 (6.72) 49 5.2 (5.36) 8.6 % 0.10 [ -0.30, 0.50 ]

-1 -0.5 0 0.5 1

Favours SMT Favours inert interv.

(Continued . . . )
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(. . . Continued)

Study or subgroup SMT Inert interventions

Std.
Mean

Difference Weight

Std.
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

MacDonald 1990 23 1.8 (3) 18 1.5 (3) 5.7 % 0.10 [ -0.52, 0.72 ]

MacDonald 1990 10 3 (3) 18 3 (3) 4.3 % 0.0 [ -0.77, 0.77 ]

MacDonald 1990 13 1.5 (3) 12 1 (3) 4.2 % 0.16 [ -0.62, 0.95 ]

Skargren 1997 172 18 (17) 139 19.5 (16) 11.3 % -0.09 [ -0.31, 0.13 ]

Subtotal (95% CI) 599 681 100.0 % -0.23 [ -0.42, -0.03 ]

Heterogeneity: Tau2 = 0.08; Chi2 = 32.84, df = 13 (P = 0.002); I2 =60%

Test for overall effect: Z = 2.26 (P = 0.024)

3 Functional status at 3 to 6 months

Cherkin 1998 59 3.1 (3.9) 117 4.1 (5) 16.6 % -0.21 [ -0.53, 0.10 ]

Cherkin 1998 59 3.1 (3.9) 63 4.3 (4.8) 15.3 % -0.27 [ -0.63, 0.09 ]

Childs 2004 70 14.4 (16.1) 61 24.4 (17.4) 15.5 % -0.59 [ -0.95, -0.24 ]

Cleland 2009 32 10 (8.7) 33 17 (6.7) 11.1 % -0.89 [ -1.40, -0.38 ]

MacDonald 1990 10 2 (2) 18 2 (2) 6.6 % 0.0 [ -0.77, 0.77 ]

MacDonald 1990 13 0.7 (2) 12 0.5 (2) 6.4 % 0.10 [ -0.69, 0.88 ]

MacDonald 1990 23 0.5 (3) 18 0.5 (3) 8.9 % 0.0 [ -0.62, 0.62 ]

Skargren 1997 174 20 (17) 139 19.6 (16) 19.5 % 0.02 [ -0.20, 0.25 ]

Subtotal (95% CI) 440 461 100.0 % -0.26 [ -0.49, -0.02 ]

Heterogeneity: Tau2 = 0.06; Chi2 = 17.12, df = 7 (P = 0.02); I2 =59%

Test for overall effect: Z = 2.16 (P = 0.031)

4 Functional status at 12 months

Brennan 2006 20 16.8 (18.5) 46 20.5 (18.1) 13.3 % -0.20 [ -0.73, 0.33 ]

Brennan 2006 20 16.8 (18.5) 37 14.8 (14.8) 12.4 % 0.12 [ -0.42, 0.67 ]

Skargren 1997 174 20 (17) 140 18.5 (16) 74.3 % 0.09 [ -0.13, 0.31 ]

Subtotal (95% CI) 214 223 100.0 % 0.06 [ -0.14, 0.25 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 1.06, df = 2 (P = 0.59); I2 =0.0%

Test for overall effect: Z = 0.57 (P = 0.57)

-1 -0.5 0 0.5 1

Favours SMT Favours inert interv.

(1) vs. educational booklet; RMDQ; adjusted means presented in fig.1

(2) vs. detuned ultrasound; ODI

(3) vs. educational booklet; RMDQ; unadjusted means (95% CI) presented in publication.
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A D D I T I O N A L T A B L E S

Table 1. Specific clinical and treatment characteristics of the individual studies

Author Presence/

absence of radi-

ating pain

Duration LBP

(accord-

ing to inclusion

criteria)

Dura-

tion LBP (cur-

rent episode)

Type of manip-

ulator

(n= # of manip-

ulators); experi-

ence (if stated)

Type of manip-

ulation

No. txs SMT al-

lowed and dura-

tion

Bergquist-

Ullman 1977

No radiation be-

low knee

< 8 wks >50% less than 4

wks

Physiotherapist

(n=?)

Manipulation/

MOB according

to Cyriax

4 tx’s (mean), 10

(max)

Brennan 2006 Absence of nerve

root

compression

<3 mo. Median (IQR):

16d (10, 41)

Physiotherapist

(n=?)

Thrust manipu-

lation or low-

amplitude mobi-

lization

? median range:

6.5 to 7 sessions

Cherkin 1998 No sciatica Duration

was not listed in

inclusion criteria

78% < 6 wks Chiroprac-

tors (n=?); collec-

tively 6 to14 yrs.

experience

Short-lever

HVLA SMT

6.9 tx’s (mean)

Childs 2004 Absence of nerve

root

compression

? Median = 27 d Physiotherapist

(n=14)

HVLA SMT ?

Cleland 2009 Absence of nerve

root

compression

Duration

was not per se an

inclusion criteria

Median (IQR) =

45 (27 to 60)

Physio-

therapists (n=17)

; collectively avg.

9 yrs. experience

HVLA SMT or

low-amplitude

mobilization

Total 2 sessions

Cramer 1993 With-

out compressive

neuropathy

< 2 wks ? Chiropractors

(n=?)

Side-ly-

ing (short-lever?)

HVLA? SMT

3 to 5 times over

a 10-d period

Farrell 1982 Without neuro-

logical signs

< 3 wks ? Physiotherapists

(n=?)

Manipulation/

MOB according

to Maitland

3x/wk for

3 weeks. Tx was

continued, prn

Glover 1974 Without neuro-

logical signs

? 52% <7 d Osteopathic

physician? (n=1)

Rotational ma-

nipulation

1 tx (followed by

4d of detuned

diathermy)

Hadler 1987 With or without

signs of radicu-

lopathy

< 4 wks ? Osteopathic

physician? (n=1)

Long-lever high-

velocity SMT

One visit?

Hallegraeff 2009 No symptoms

distal to the knee

<16 d. 69% <3 wks Manual

therapists (n=?)

HVLA SMT 4 visits over 2 1/

2 wks
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Table 1. Specific clinical and treatment characteristics of the individual studies (Continued)

Hancock 2007 Absence of nerve

root

compromise

< 6 wks Mean = 9.13 d Physiotherapists

(n=15)

Most (97%) re-

ceived

low-velocity mo-

bilization;

a small propor-

tion (5%) also

received high-ve-

locity thrusts

2 to 3x/wk for a

max. of 12 txs.

over 4 wks

Hoehler 1981 ? Duration

was not listed in

the inclusion cri-

teria

52% of SMT grp

& 48% of ctrl.

grp < 1 mo

? High-velocity

thrust

?

Hoiriis 2004 No neuropathy 2 to 6 wks Total for all sub-

jects = 3.7 wks

Chiropractors

(n=?)

HVLA SMT Most attended 7

chiropractic vis-

its

Juni 2008 Absence of nerve

root

compression, no

radiation below

the knee

< 4 wks 54% of SMT grp

&

75% of ctrl. grp

<7d with LBP

Medical manip-

ulator (n=2), os-

teopathy (n=1)

HVLA SMT Median (IQR): 3

(2, 4)

MacDonald

1990

Absence of nerve

root

compromise

? 55% of both

grps<14d LBP

Osteopathy (n=?

)

HVLA SMT 4.7 tx’s (mean),

87% were deliv-

ered within the

first 2.5 wks

Postacchini

1988

With or without

radiation to the

knee

grp.A=“acute” Mean duration:

15d & 17d

Chiropractor

(n=?)

Manipulation 12 over 6 wks

Rasmussen 1979 Without signs of

nerve root pres-

sure

< 3 wks ? Phys-

iotherapist (n=1?

) or medical ma-

nipulator (n=1?)

Rotational ma-

nipulation in the

pain-free direc-

tion

3x/wk for 2 wks

Seferlis 1998 With or without

sciatica

< 2 wks ? Physiotherapist

(n=?)

“Ma-

nipulation of the

lumbar facet and

SI joint”

10 txs (mean)

Skagren 1997 Absence of nerve

root signs

Duration

was not listed in

the inclusion cri-

teria

55% of SMT

grp. & 48% of

control grp <4

wks with LBP

Chi-

ropractors (n=6)

, collectively 9.

9 yrs experience

(range 1-15)

HVLA SMT 4.9 txs (mean) in

4.1 wks
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Table 1. Specific clinical and treatment characteristics of the individual studies (Continued)

Sutlive 2009 Absence of nerve

root

compression

Du-

ration was not a

required item

62% w/ LBP

<16d

Physiotherapist

(n=1?)

HVLA SMT 1 tx only

ctrl.=control group; d=day; HVLA=high-velocity low-amplitude; prn=as necessary; SI=sacroiliac joint; SMT=spinal manipulative ther-

apy; tx=treatment; wk(s)=week or weeks; ?=unclear or unspecified. Note: The description of the type of radiating pain allowed in

the individual trials is reflective of the language used in those reports.

A P P E N D I C E S

Appendix 1. CENTRAL search strategy

1. #1 MeSH descriptor Back explode all trees

2. #2 MeSH descriptor Buttocks, this term only

3. #3 MeSH descriptor Leg, this term only

4. #4 MeSH descriptor Back Pain explode tree 1

5. #5 MeSH descriptor Back Injuries explode all trees

6. #6 MeSH descriptor Low Back Pain, this term only

7. #7 MeSH descriptor Sciatica, this term only

8. #8 (low next back next pain)

9. #9 (lbp)

10. #10 (#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9)

11. #11 MeSH descriptor Musculoskeletal Manipulations explode all trees

12. #12 MeSH descriptor Chiropractic explode all trees

13. #13 manip*

14. #14 MeSH descriptor Osteopathic Medicine explode all trees

15. #15 osteopath*

16. #16 chiropract*

17. #17 (#11 OR #12 OR #13 OR #14 OR #15 OR #16)

18. #18 (#17 AND #10

19. #19 (#18)

Appendix 2. MEDLINE search strategy

1. Clinical Trial.pt.

2. randomized.ab,ti.

3. placebo.ab,ti.

4. dt.fs.

5. randomly.ab,ti.

6. trial.ab,ti.

7. groups.ab,ti.

8. or/1-7

9. Animals/

10. Humans/
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11. 9 not (9 and 10)

12. 8 not 11

13. dorsalgia.ti,ab.

14. exp Back Pain/

15. backache.ti,ab.

16. (lumbar adj pain).ti,ab.

17. coccyx.ti,ab.

18. coccydynia.ti,ab.

19. sciatica.ti,ab.

20. sciatica/

21. spondylosis.ti,ab.

22. lumbago.ti,ab.

23. exp low back pain/

24. or/13-23

25. exp Manipulation, Chiropractic/

26. exp Manipulation, Orthopedic/

27. exp Manipulation, Osteopathic/

28. exp Manipulation, Spinal/

29. exp Musculoskeletal Manipulations/

30. exp Chiropractic/

31. manipulation.mp.

32. manipulate.mp.

33. exp Orthopedics/

34. exp Osteopathic Medicine/

35. or/25-34

36. 12 and 24 and 35

Appendix 3. EMBASE search strategy

1. Clinical Article/

2. exp Clinical Study/

3. Clinical Trial/

4. Controlled Study/

5. Randomized Controlled Trial/

6. Major Clinical Study/

7. Double Blind Procedure/

8. Multicenter Study/

9. Single Blind Procedure/

10. Phase 3 Clinical Trial/

11. Phase 4 Clinical Trial/

12. crossover procedure/

13. placebo/

14. or/1-13

15. allocat$.mp.

16. assign$.mp.

17. blind$.mp.

18. (clinic$ adj25 (study or trial)).mp.

19. compar$.mp.

20. control$.mp.

21. cross?over.mp.

22. factorial$.mp.

23. follow?up.mp.
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24. placebo$.mp.

25. prospectiv$.mp.

26. random$.mp.

27. ((singl$ or doubl$ or trebl$ or tripl$) adj25 (blind$ or mask$)).mp.

28. trial.mp.

29. (versus or vs).mp.

30. or/15-29

31. 14 and 30

32. human/

33. Nonhuman/

34. exp ANIMAL/

35. Animal Experiment/

36. 33 or 34 or 35

37. 32 not 36

38. 31 not 36

39. 37 and 38

40. 38 or 39

41. dorsalgia.mp.

42. back pain.mp.

43. exp BACKACHE/

44. (lumbar adj pain).mp.

45. coccyx.mp.

46. coccydynia.mp.

47. sciatica.mp.

48. exp ISCHIALGIA/

49. spondylosis.mp.

50. lumbago.mp.

51. exp Low back pain/

52. or/41-51

53. exp CHIROPRACTIC/

54. exp Orthopedic Manipulation/

55. exp Manipulative Medicine/

56. exp Osteopathic Medicine/

57. manipulation.mp.

58. manipulate.mp.

59. exp Orthopedics/

60. osteopathy.mp.

61. or/53-60

62. 40 and 52 and 6

Appendix 4. CINAHL search strategy

1. Randomized Controlled Trials.mp.

2. clinical trial.pt.

3. exp Clinical Trials/

4. (clin$ adj25 trial$).tw.

5. ((singl$ or doubl$ or trebl$ or tripl$) adj25 (blind$ or mask$)).tw.

6. exp PLACEBOS/

7. placebo$.tw.

8. random$.tw.

9. exp Study Design/

10. (latin adj square).tw.
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11. exp Comparative Studies/

12. exp Evaluation Research/

13. Follow-Up Studies.mp.

14. exp Prospective Studies/

15. (control$ or prospectiv$ or volunteer$).tw.

16. Animals/

17. or/1-15

18. 17 not 16

19. dorsalgia.ti,ab.

20. exp Back Pain/

21. backache.ti,ab.

22. (lumbar adj pain).ti,ab.

23. coccyx.ti,ab.

24. coccydynia.ti,ab.

25. sciatica.ti,ab.

26. exp SCIATICA/

27. spondylosis.ti,ab.

28. lumbago.ti,ab.

29. exp low back pain/

30. or/19-29

31. exp CHIROPRACTIC/

32. exp MANIPULATION, CHIROPRACTIC/

33. exp MANIPULATION, ORTHOPEDIC/

34. exp MANIPULATION, OSTEOPATHIC/

35. manipulation.mp.

36. manipulate.mp.

37. exp Manual Therapy/

38. exp ORTHOPEDICS/

39. exp OSTEOPATHY/

40. or/31-39

41. 18 and 30 and 40

Appendix 5. Criteria for risk of bias assessment for RCTs (Higgins 2011)

Random sequence generation (selection bias)

Selection bias (biased allocation to interventions) due to inadequate generation of a randomized sequence

There is a low risk of selection bias if the investigators describe a random component in the sequence generation process such as: referring

to a random number table, using a computer random number generator, coin tossing, shuffling cards or envelopes, throwing dice,

drawing of lots, minimization (minimization may be implemented without a random element, and this is considered to be equivalent

to being random).

There is a high risk of selection bias if the investigators describe a non-random component in the sequence generation process, such as:

sequence generated by odd or even date of birth, date (or day) of admission, hospital or clinic record number; or allocation by judgment

of the clinician, preference of the participant, results of a laboratory test or a series of tests, or availability of the intervention.

Allocation concealment (selection bias)

Selection bias (biased allocation to interventions) due to inadequate concealment of allocations prior to assignment
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There is a low risk of selection bias if the participants and investigators enrolling participants could not foresee assignment because

one of the following, or an equivalent method, was used to conceal allocation: central allocation (including telephone, web-based

and pharmacy-controlled randomization); sequentially numbered drug containers of identical appearance; or sequentially numbered,

opaque, sealed envelopes.

There is a high risk of bias if participants or investigators enrolling participants could possibly foresee assignments and thus introduce

selection bias, such as allocation based on: using an open random allocation schedule (e.g. a list of random numbers); assignment

envelopes were used without appropriate safeguards (e.g. if envelopes were unsealed or non-opaque or not sequentially numbered);

alternation or rotation; date of birth; case record number; or other explicitly unconcealed procedures.

Blinding of participants

Performance bias due to knowledge of the allocated interventions by participants during the study

There is a low risk of performance bias if blinding of participants was ensured and it was unlikely that the blinding could have been

broken; or if there was no blinding or incomplete blinding, but the review authors judge that the outcome is not likely to be influenced

by lack of blinding.

Blinding of personnel/care providers (performance bias)

Performance bias due to knowledge of the allocated interventions by personnel/care providers during the study

There is a low risk of performance bias if blinding of personnel was ensured and it was unlikely that the blinding could have been

broken; or if there was no blinding or incomplete blinding, but the review authors judge that the outcome is not likely to be influenced

by lack of blinding.

Blinding of outcome assessor (detection bias)

Detection bias due to knowledge of the allocated interventions by outcome assessors

There is low risk of detection bias if the blinding of the outcome assessment was ensured and it was unlikely that the blinding could

have been broken; or if there was no blinding or incomplete blinding, but the review authors judge that the outcome is not likely to

be influenced by lack of blinding, or:

• for patient-reported outcomes in which the patient was the outcome assessor (e.g. pain, disability): there is a low risk of bias for

outcome assessors if there is a low risk of bias for participant blinding (Boutron 2005);

• for outcome criteria that are clinical or therapeutic events that will be determined by the interaction between patients and care

providers (e.g. co-interventions, length of hospitalization, treatment failure), in which the care provider is the outcome assessor: there

is a low risk of bias for outcome assessors if there is a low risk of bias for care providers (Boutron 2005);

• for outcome criteria that are assessed from data from medical forms: there is a low risk of bias if the treatment or adverse effects

of the treatment could not be noticed in the extracted data (Boutron 2005).

Incomplete outcome data (attrition bias)

Attrition bias due to amount, nature or handling of incomplete outcome data

There is a low risk of attrition bias if there were no missing outcome data; reasons for missing outcome data were unlikely to be related

to the true outcome (for survival data, censoring unlikely to be introducing bias); missing outcome data were balanced in numbers,

with similar reasons for missing data across groups; for dichotomous outcome data, the proportion of missing outcomes compared

with the observed event risk was not enough to have a clinically relevant impact on the intervention effect estimate; for continuous

outcome data, the plausible effect size (difference in means or standardized difference in means) among missing outcomes was not
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enough to have a clinically relevant impact on observed effect size, or missing data were imputed using appropriate methods (if drop-

outs are very large, imputation using even ’acceptable’ methods may still suggest a high risk of bias) (van Tulder 2003). The percentage

of withdrawals and drop-outs should not exceed 20% for short-term follow-up and 30% for long-term follow-up and should not lead

to substantial bias (these percentages are commonly used but arbitrary, not supported by literature) (van Tulder 2003).

Selective reporting (reporting bias)

Reporting bias due to selective outcome reporting

There is low risk of reporting bias if the study protocol is available and all of the study’s pre-specified (primary and secondary) outcomes

that are of interest in the review have been reported in the pre-specified way, or if the study protocol is not available but it is clear that

the published reports include all expected outcomes, including those that were pre-specified (convincing text of this nature may be

uncommon).

There is a high risk of reporting bias if not all of the study’s pre-specified primary outcomes have been reported; one or more primary

outcomes is reported using measurements, analysis methods or subsets of the data (e.g. subscales) that were not pre-specified; one or

more reported primary outcomes were not pre-specified (unless clear justification for their reporting is provided, such as an unexpected

adverse effect); one or more outcomes of interest in the review are reported incompletely so that they cannot be entered in a meta-

analysis; the study report fails to include results for a key outcome that would be expected to have been reported for such a study.

Group similarity at baseline (selection bias)

Bias due to dissimilarity at baseline for the most important prognostic indicators.

There is low risk of bias if groups are similar at baseline for demographic factors, value of main outcome measure(s), and important

prognostic factors (examples in the field of back and neck pain are duration and severity of complaints, vocational status, percentage

of patients with neurological symptoms) (van Tulder 2003).

Co-interventions (performance bias)

Bias because co-interventions were different across groups

There is low risk of bias if there were no co-interventions or they were similar between the index and control groups (van Tulder 2003).

Compliance (performance bias)

Bias due to inappropriate compliance with interventions across groups

There is low risk of bias if compliance with the interventions was acceptable, based on the reported intensity/dosage, duration, number

and frequency for both the index and control intervention(s). For single-session interventions (e.g. surgery), this item is irrelevant (van

Tulder 2003).

Intention-to-treat analysis

There is low risk of bias if all randomized patients were reported/analyzed in the group to which they were allocated by randomization.

Timing of outcome assessments (detection bias)

Bias because important outcomes were not measured at the same time across groups

There is low risk of bias if all important outcome assessments for all intervention groups were measured at the same time (van Tulder

2003).
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Other bias

Bias due to problems not covered elsewhere in the table

There is a low risk of bias if the study appears to be free of other sources of bias not addressed elsewhere (e.g. study funding).
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