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Abstract
Background: many therapies exist for the treatment of low back pain 
including exercise therapy, which is an extensively practiced intervention 
worldwide. This report is an update of the earlier Cochrane review by Hayden 
published in 2005 titled ‘Exercise therapy for treatment of non-specific low 
back pain’. 

Objectives: to evaluate the effectiveness of exercise therapy in adults with 
non-specific acute low back pain, which is defined as pain of less than six 
weeks duration.

Search methods: an updated search was conducted by an experienced 
librarian for randomised controlled trials (RCTs) in the Cochrane Central 
Register of Controlled Trials (CENTRAL), MEDLINE, EMBASE, CINAHL, 
PEDro, PsychINFO, and SportDiscus databases to January 2015. In addition, 
references were checked and previous systematic reviews were examined for 
studies missed during the search.

Selection criteria: RCTs which examined the effectiveness of exercise 
therapy in adults with non-specific acute low back pain (LBP) with a mean 
duration < 6 weeks were included. Studies which examined LBP caused by 
specific pathologies or specific conditions (e.g. pregnancy) were excluded. No 
restrictions were placed on the setting, with the exception of exercise therapy 
in occupational settings, because that is addressed in another Cochrane 
Review. Exercise therapy was defined as physical activity that is planned or 
structured and performed with the intention to improve or maintain one or 
more components of physical fitness. Studies on prevention were excluded 
because their effectiveness is assessed in separate reviews. The primary 
outcomes were back pain, back pain specific functional status, and perceived 
recovery. Secondary outcomes were return-to-work or absenteeism and 
quality of life. 

Data collection and analysis: two authors independently conducted 
the study selection and risk of bias (RoB) assessment. Data extraction was 
checked by the second review author. Authors were contacted, where possible, 
for missing or unclear data. The effects were examined in the following 
comparisons: Exercise therapy versus 1) no treatment, 2) sham treatment, 3) 
other conservative therapies, 4) a different type of exercise therapy, 5) the same 
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exercise therapy plus an additional intervention; 6) exercise therapy plus an 
additional intervention versus the additional intervention alone. GRADE was 
used to assess the overall quality of the evidence. Outcomes were evaluated at 
the following time intervals: short term (post-treatment assessment closest to 6 
weeks), intermediate (three to six months), and long-term (12 months). 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: for exercise therapy versus no treatment, there is very low to 
low quality evidence that there is no difference between exercise and no 
treatment for pain and function at short (2 studies, n=157) and long term 
(1 study, n=119) follow up. For exercise therapy versus other conservative 
therapies, there is high quality evidence of no difference at short term for 
pain (10 studies, n=1162) and functional status (10 studies, n=1215). There 
is high quality evidence that there is no difference in pain and function at 
intermediate follow up (5 studies, n=744/n=751), and no difference in pain  
(5 studies, n=744) and function (5 studies, n=850) at one year follow up. There 
is low quality evidence that there is no difference in pain and function at 
two years follow up (1 study, n=293). For exercise therapy versus another 
type of exercise therapy, there is very low quality evidence of no differences 
in pain between flexion and extension exercises (1 study, n=119), and no 
clinically relevant difference for functional status (MD 0.50; 95% CI 0.16 to 
0.84) at short term follow up. There is low quality evidence that there is no 
difference between stabilisation and specific exercises for function at short 
and long term follow up (1 study, n=83). There is low quality evidence (1 study, 
n=138) that there is no difference in pain and function at short term between 
exercise and an additional intervention (advice plus paracetamol) versus the 
additional intervention alone.

Authors’ conclusions: exercise therapy is no better for short, intermediate or 
long-term pain relief or improvement in functional status than no treatment, 
other conservative therapies or sham treatment. In addition, there is no strong 
evidence that any particular form of exercise therapy is better than another. 
Data are scarce for recovery, return-to-work and quality of life. Finally, 
our evaluation is limited by the small number of studies for outcomes and 
time intervals for all comparisons, except for exercise therapy versus other 
conservative treatment. Therefore, future research may have an important 
impact on those estimates.
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Background  
Low back pain (LBP) is a common and costly health problem in Western 
societies due to high rates of disability and work absenteeism (Buchbinder 
2010). It is important to provide effective and cost-effective interventions to 
improve patient outcomes and receive maximum benefits within available 
health-care budgets.

Exercise therapy is one of the most widely used types of conservative 
treatment for low back pain. In 2005, a Cochrane review (Hayden 2005) 
included 11 trials (1192 subjects) on exercise therapy for acute LBP. None of 
the included randomised controlled trials (RCTs) found exercise therapy to be 
effective for treating acute LBP. No difference was found for short-term pain 
relief between exercise therapy and no treatment (three RCTs), nor between 
exercise therapy and other conservative treatments (seven RCTs). Neither 
were there significant differences for functional outcomes. The authors 
concluded that exercise therapy is as effective as either no treatment or other 
conservative treatments for acute LBP.

The purpose of the present review is to update the previous Cochrane review 
according to the most recent guidelines (Furlan 2015; Higgins 2011). In contrast 
to the previous Cochrane review (Hayden 2005), the update has been split into 
two parts by duration of the complaint, namely acute and chronic LBP. The 
present review reports on the effectiveness of exercise therapy for acute LBP.

Description of the condition  

LBP is defined as pain, muscle tension or stiffness localised below the costal 
margin and above the inferior gluteal folds, with or without referred leg pain 
(sciatica). Acute LBP is defined as the duration of an episode persisting for 
less than six weeks. The vast majority of patients (up to 90%) are labelled as 
having nonspecific LBP, which is defined as symptoms not attributed to a 
recognisable, known specific pathology (e.g. infection, neoplasm, metastasis, 
osteoporosis, rheumatoid arthritis, fractures or radiculopathy), that is, LBP 
of unknown origin.This condition is considered to be typically self-limiting, 
with a recovery rate of 90% within six weeks of the initial episode; 2% to 7% 
of individuals with acute LBP go on to develop chronic low back pain (van 
Tulder 2006).
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Description of the intervention  

Exercise therapy is a widely used conservative treatment. It encompasses 
a rather broad group of active interventions ranging from general physical 
fitness or aerobic exercise, various types of flexibility and stretching exercises 
to stabilising exercises or exercises for balance/coordination and muscle-
strength. Moreover, in the latter group, the exercises may focus on specific 
muscles (e.g., transversus abdominus or multifidus) or a broad group of 
muscles (e.g., trunk, abdomen and back). Finally, exercise programs may 
vary in intensity, frequency and duration and the setting in which they are 
provided.

Exercise therapy might be provided as a single treatment (when the treatment 
protocol is limited to specific exercises for low back pain directed towards 
improvement in functioning) or be included in part of a multimodal or 
multidisciplinary treatment program. Exercise therapy is typically provided by 
physiotherapists or specially trained exercise therapists. Exercise therapy may 
be given individually or to groups of patients, under therapist’s supervision or 
consist of home exercises, conducted using machines or not, and on land or 
in water.

How the intervention might work  

In general, the proposed working mechanisms for exercise therapy include 
improved muscle strength, range of motion of the spine, coordination, 
stability and cardiovascular fitness, as well as a decrease of muscle tension 
(Staal 2002). Muscle-strengthening exercises are interventions that primarily 
involve muscle contraction, are usually repeated many times, and are limited 
to specific muscle groups that aim to increase muscle cross-sectional area and 
strength (Abenhaim 2000). Stretching exercises aim to increase the amount 
of movement of a specific joint or series of joints and lengthen contracted 
or shortened muscles (Abenhaim 2000). Mobilizing or flexibility exercises are 
repeated exercises, using controlled movements throughout a joint’s normal 
range of motion. Coordination exercises use specific movements to improve the 
coordination or proprioception of movements and muscle function. Aerobic 
exercises or general physical fitness includes “whole-body” interventions that 
are added to normal activities of daily living and are prescribed in a specified 
dose, for example, specific programs of walking, swimming, or cycling.



76

Why it is important to do this review  

Exercise therapy is a widely used type of conservative treatment for LBP. This 
review with its comprehensive and rigorous methodology will provide better 
insight into the efficacy of exercise therapy for acute LBP. Since the publication 
of the previous Cochrane review the methodology for conducting systematic 
reviews has been substantially updated (Higgins 2011):12 instead of 11 items are 
used to assess the risk of bias of studies included, summary of finding tables 
are added and GRADE is applied to rate the quality of the evidence. Besides, 
additional RCTs have been identified. Therefore, the present review represents 
an important update on the effectiveness of exercise therapy for acute LBP.

Objectives  

The objective is to assess the effectiveness of exercise therapy compared to no 
treatment, sham treatment, other conservative treatment or another form of 
exercise therapy for the outcomes pain, functional status, perceived recovery, 
return to work and quality of life at short, intermediate and long-term follow 
up in adults with acute, non-specific LBP.

Methods  
Criteria for considering studies for this review
  
Types of studies  

Only published reports of randomised controlled trials (RCTs) were included.

Types of participants
  
Inclusion criteria

•  Adult participants (≥ 18 years of age) with non-specific LBP ≤ 6 weeks. 
Duration was defined as the mean for the study population, meaning more 
than 50% of the study population had pain that had lasted shorter than six 
weeks.

• Studies with patients from primary, secondary or tertiary care
• Patients with or without radiating pain
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Exclusion criteria

•  Studies that involved participants with LBP caused by specific pathologies 
(e.g. infections, neoplasms, metastases)

•  Studies that involved individuals with LBP caused by other specific 
conditions (such as post-partum LBP or pelvic pain due to pregnancy)

•Post-operative studies
• Studies interested in prevention of recurrent LBP
• Studies that limited follow up to one day.

No limits were placed on the setting, with the exception of occupational 
settings because they are covered in another Cochrane review (Schaafsma 
2010).

Types of interventions
  
Experimental intervention

The experimental intervention is exercise therapy, which is broadly defined 
as physical activity that is planned or structured and may be performed to 
improve or maintain one or more components of physical fitness (ACSM 
2006).

Types of comparison

Studies were included for consideration if the study design used suggested 
that the observed differences were due to the unique contribution of exercise 
therapy. When exercise therapy was part of a multimodal treatment, studies 
were only included if exercise therapy was the main component of the 
treatment or it was clear what the contribution of exercise therapy was.
The following comparisons were examined:
• Exercise therapy versus no treatment
• Exercise therapy versus sham treatment
• Exercise therapy versus other conservative therapies
• Different forms of exercise therapy compared to one another
• Exercise therapy versus the same therapy plus an additional intervention
•  Exercise therapy plus an additional intervention versus the additional 

intervention alone



78

Sham treatment was defined as meaning that the patient did not know if he 
or she was receiving the ‘real’ therapy or the placebo or ‘fake’ therapy.

Types of outcome measures

Only patient-reported outcome measures were evaluated. Physiological 
measures, such as spinal flexibility or degrees achieved with a straight leg 
raise test (i.e. Lasegue’s) are not considered clinically-relevant outcomes and 
were not included.

Primary outcomes

•  Pain intensity, measured by a visual analogue scale (VAS), numerical rating 
scale (NRS), McGill pain score or other pain scale

•  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

Secondary outcomes

• Return to work
•  Health-related quality of life (e.g. SF-36 , EuroQol, general health or similarly 

validated index)

Search methods for identification of studies

We identified RCTs and systematic reviews by electronically searching the 
following databases:
•  The Cochrane Central Register of Controlled Trials (CENTRAL) from 2004 

to January 2015
•  MEDLINE from 2004 to January 2015
•  EMBASE from 2004 to January 2015
•  CINAHL from 2004 to January 2015
•  PEDro from 2004 to January 2015
•  PsychInfo from 2004 to January 2015
•  SportDiscus from 2004 to January 2015

The search strategy followed the guidelines of the Cochrane Back and Neck 
Review Group (Furlan 2015 and was conducted by an experienced librarian 
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(see Appendix 1 and Appendix 2 for search strategy). The search was limited 
to studies published after October 2004 because earlier studies were identified 
and included in the previous Cochrane review (Hayden 2005).

Searching other resources

In addition we 1) screened the reference lists of all included studies and 
systematic reviews pertinent to this topic since 2004; and 2) searched the 
main electronic sources of ongoing trials (meta-Register of Controlled Trials, 
clinicaltrials.gov and WHO ICTRP).

Data collection and analysis

A standard protocol was followed for study selection and data abstraction 
(Furlan 2015). This included two review authors’ independent assessment of 
study eligibility (all authors involved), data extraction (TO, SMR, WIJ), and 
assessment of risk of bias of studies (TO, SMR, WIJ). Consensus was used to 
resolve disagreements for all of the major phases of the review. None of the 
reviewers was directly involved in conducting an RCT pertinent to this topic. 
Reviewers were not blinded to authors, institution or journal of publication 
due to feasibility and because they were familiar with the literature. Authors 
of published trials were contacted to clarify or provide additional information 
if the study provided insufficient information.

Selection of studies

Abstracts of trials were evaluated for their appropriateness for inclusion 
based on trial design, types of participants, and meeting the criteria of the 
type of intervention by two review authors. Where there was uncertainty, the 
full text was retrieved. Reasons for excluding trials were stated (See Table: 
Characteristics of excluded studies). Potentially relevant studies were obtained 
in full text and independently assessed for inclusion. Only full publications 
were evaluated. Abstracts and proceedings from congresses or any other “grey 
literature” were excluded. No language restrictions were imposed.

Data extraction and management

The following information was extracted by two review authors: study 
characteristics, recruitment modality (e.g. recruitment via advertisements 
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in newspapers or by the general practitioner), source of funding, risk of 
bias, patient population, source or setting, study inclusion criteria), patient 
characteristics (e.g. number of participants, age, gender, duration of LBP 
episode, co-morbidity), description of the interventions (e.g. description 
and types of exercise therapy, duration and number of treatment sessions, 
intervention delivery type), co-interventions, types of outcomes assessed, 
duration of follow up, results, and the authors’ overall conclusions. Data 
relating to the primary outcomes were assessed for inclusion in the meta-
analysis. Final scores (means and standard deviations) were extracted, when 
available. Outcome assessment data were extracted for the following time 
periods: short term (six weeks after randomisation), intermediate (six months), 
and long-term follow up (12 months). Data were examined according to time 
closest to these intervals.

Assessment of risk of bias in included studies 
 
The risk of bias assessment for RCTs was conducted by two review authors 
using the twelve criteria recommended by the Cochrane Back and Neck 
Review Group. These criteria are standard for evaluating effectiveness of 
interventions for LBP (Appendix 3; Furlan 2015). The individual criteria were 
assessed as low or high risk of bias or unclear, and were reported in the Risk 
of Bias table (See: Risk of bias in included studies). A study with a low risk of 
bias was defined as one in which six or more of the criteria are assessed as low 
risk, which is supported by empirical evidence (van Tulder 2009).

Measures of treatment effect 
 
Continuous outcomes (e.g., pain intensity, functional status) were examined 
as either a mean difference (MD) in those cases where the outcome was 
measured using the same instrument or standardized mean difference (SMD) 
when the outcome was measured using different instruments. For the mean 
difference, results were assessed on a 0 to 100 point scale and converted 
when necessary. A negative effect size indicates that exercise therapy is 
more beneficial than the comparison therapy, meaning subjects have better 
pain relief and better improvement in functional status. For dichotomous 
outcomes (e.g., recovery), a risk ratio (RR) was calculated. A positive RR (>1) 
indicates that exercise therapy results in a greater chance of recovery.
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Dealing with missing data  

In cases where data were reported as a median and interquartile range (IQR), 
it was assumed that the median is equivalent to the mean and the width of 
the IQR equivalent to 1.35 times the standard deviation (Higgins 2011). In those 
studies where a range was presented along with the median instead of an IQR, 
the standard deviation was estimated to be one-quarter of the range (Higgins 
2011). Where data were reported in a graph and not in a table, the means and 
standard deviations were visually estimated. When standard deviations were 
not reported, an attempt was made to contact the author. If the standard 
deviation for follow up measurements was missing, its baseline measure was 
used for the subsequent follow ups. Standard deviations from change scores 
were imputed if no standard deviation for follow up scores were reported. If 
a range was reported, a standard deviation was calculated treating the range 
as a 99% confidence interval. Finally, if no measure of variation was reported 
anywhere in the text, the standard deviation was estimated based upon other 
studies with a similar population and risk of bias.

Assessment of heterogeneity  

Prerequisite for combining studies in a meta-analysis was clinical homogeneity 
of the studies. Populations, interventions, controls and outcomes needed to be 
similar. Statistical heterogeneity was explored in two manners, by inspecting 
the forest plots (opposite directions of effect, little or no overlap in confidence 
intervals) and formally tested by the Q-test (chi-square) and I² (Higgins 2011). 
If the results were thought to be too heterogeneous, such that pooling was 
thought to be meaningless, then the effect of the interventions was described.

Data synthesis  

A random-effects model was used for all analyses. For each treatment 
comparison an effect size and a 95% confidence interval (CI) was calculated. 
All analyses were conducted in Review Manager 5.3.

The overall quality of the evidence was evaluated using the GRADE approach 
as recommended in The Cochrane Handbook (Higgins 2011) and adapted in 
the updated Cochrane Back and Neck method guidelines (Furlan 2015). The 
quality of the evidence for a specific outcome was based upon performance 
against five principal domains: 1) limitations in design (downgraded if > 25% 
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of the participants were from studies with a high RoB), 2) inconsistency of 
results (downgraded in the presence of significant heterogeneity (I² > 40%) 
or inconsistent findings (in the presence of widely differing estimates of the 
treatment effect, that is, individual studies favouring both the intervention 
or control group), 3) indirectness (i.e. generalizability of the findings; 
downgraded if > 50% of the participants were outside the target group, for 
example, studies which exclusively examined older subjects), 4) imprecision 
(downgraded if the total number of participants were less than 400 for each 
continuous outcome and less than 300 events for dichotomous outcomes 
(Mueller 2007) and 5) other (e.g. publication bias). Single studies (n < 400 
participants) with continuous outcomes (n< 300 events for dichotomous 
outcomes) were considered inconsistent and imprecise and provide “low 
quality evidence”, which could be further downgraded to “very low quality 
evidence” if limitations in design or indirectness were also present. Summary 
of Findings tables were generated for the primary analyses and for the 
primary outcome measures only, regardless of statistical heterogeneity, but 
when present this was noted. The quality started at high when high quality 
RCTs provided results for the outcome, and reduced by a level for each of 
the factors not met. The following levels of the quality of the evidence were 
applied:

High quality evidence: There are consistent findings among at least 75% of 
participants from RCTs with no limitations of the study design, consistent, 
direct and precise data and no known or suspected publication biases. Further 
research is unlikely to change either the estimate or our confidence in the 
results.

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

Low quality evidence: Two of the domains are not met. 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 evidence: Three of the domains are not met. We are very 
uncertain about the results.
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No evidence: No RCTs were identified that addressed this outcome.
Subgroup analysis and investigation of heterogeneity  
Regardless of possible heterogeneity of the included studies, the analyses 
were stratified by comparison, outcome and follow up moment.

Sensitivity analysis
  
The following sensitivity analyses were planned a priori in order to explain 
possible sources of heterogeneity between studies and to determine the 
robustness of the original analyses when sufficient studies were available: 1) 
for Risk of Bias; 2) for studies with populations of low back pain patients and 
populations of patients with co-morbidity. Finally, sensitivity analyses were 
planned to test assumptions around imputing data for studies that did not 
adequately present variance scores.

Results
Results of the search  

In the previous Cochrane review on this topic, which was published in 2005 
(Hayden 2005), 13 RCTs were included.

The search for the current review (updated in 2007 and from 2009 onward 
once a year to January 2015) identified an additional 1986 references from 
MEDLINE, 3816 from EMBASE, 2513 from CINAHL, 719 from CENTRAL,  
138 from PEDro, 166 from PsycINFO, 375 from SportDiscus, 431 from PubMed, 
13 from Medline In Process, 19 from the Cochrane Rregister of Sstudies. 
Removing publications that were duplicated in more than one database  
( 3365) and publications already seen in earlier updates (1323) resulted in a 
total of 5488 unique titles. After screening titles and abstracts, 52 articles were 
read full text.

Since the publication of the previous review in 2005, five trials were identified 
which fulfilled the inclusion criteria ( Aluko 2013; Brennan 2006; Grunnesjö 
2011; Machado 2010; Sokunbi 2014). Thirteen trials from the previous review 
were included (Cherkin 1998; Chok 1999; Delitto 1993; Erhard 1994; Faas 
1993; Farrell 1982; Gilbert 1985; Hides 1996; Malmivaara 1995; Seferlis 1998; 
Stankovic 1990; Underwood 1998; Waterworth 1985). Through reference 
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screening one additional trial was identified that was missed in the previous 
review (Dettori 1995). 

The countries in which the studies were conducted varied. Nine studies were 
conducted in Europe: Sweden (Grunnesjö 2011; Seferlis 1998; Stankovic 1990), 
the UK (Aluko 2013; Sokunbi 2014; Underwood 1998), Germany (Dettori 1995), 
the Netherlands (Faas 1993) and Finland (Malmivaara 1995); five in Australasia: 
Australia (Farrell 1982; Hides 1996; Machado 2010), Singapore (Chok 1999) and 
New Zealand (Waterworth 1985); and five in North America: USA (Brennan 
2006; Cherkin 1998; Delitto 1993; Erhard 1994) and Canada (Gilbert 1985).

Searching the meta-Register of Controlled Trials identified one completed trial 
assessing a risk tailored intervention for acute low back pain (ISRCTN68205910), 
for which no publication has been found. Searching ClinicalTrials.gov and 
WHO ICTRP identified 42 trials after removing duplicates but none of these 
trials fulfilled the inclusion criteria.

Included studies  

In total 2516 patients were examined in the trials. Study sample sizes ranged 
from 10 to 473 (median (IQR) = 100 (39 to 180). All studies included one 
exercise therapy group, and compared this to one or more groups receiving 
either some other form of exercise therapy (7) or an interventon including 
exercise therapy (2); chiropractic or spinal manipulation (4); usual care from 
a general practitioner (4); advice (3) or advice plus medication (2); bedrest 
(2); medication (1); acupuncture (1); back school (1); booklet (1); sham (1) or 
no treatment (1). The content of exercise therapy interventions varied and 
included both flexion and extension exercises, mobilisation, stabilisation, 
specific abdominal or multiitfidi training, education and ergonomic advice.

All studies reported pain and used a VAS or NRS (11) and/or the McGill Pain 
Questionnaire (2), a 4-point (1) or 6-point pain scale (1), a bothersomeness 
scale (1), or did not report the measurement instrument. Most studies (13) 
reported back-pain specific functional status, measured by the Roland Morris 
Disability Questionnaire or Oswestry Disability Index; other scales used were 
the Loss of mobility dimension of the Nottingham Health Profile, functional 
limitations as described by Bergquist-Ullman and Larsson, and the Activities 
Discomfort Scale. Four studies reported a measure of return to work, one 
study reported global perceived recovery, one study reported quality of life. 
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Outcomes were mostly measured at short term (around 6 weeks), some 
studies reported outcomes at intermediate and long term (3 months to 1 and 
2 year) as well.

The table Characteristics of included studies contains the descriptive 
summary and characteristics of the 19 studies included (Aluko 2013; Brennan 
2006;Cherkin 1998; Chok 1999; Delitto 1993; Dettori 1995; Erhard 1994; Faas 
1993; Farrell 1982; Gilbert 1985; Grunnesjö 2011, Hides 1996; Machado 2010; 
Malmivaara 1995; Seferlis 1998; Sokunbi 2014; Stankovic 1990; Underwood 
1998; Waterworth 1985).

Excluded studies 
 
Many studies were excluded because either subjects had predominantly 
subacute and/or chronic LBP (Areeudomwong 2012; Browder 2007; Cairns 
2006; Celestini 2005; Chen 2012, Del Pozo-Cruz 2012, Hlobil 2005; Hlobil 2007; 
Hurwitz 2005; Hurwitz 2006; Klaber Moffett 2004; Koumantakis 2005; Kumar 
2009; Linton 2005; Little 2008; Long 2004; Parkin-Smith 2012; Rasmussen-
Barr 2009; Rhee 2012, Schenkman 2009;), the unique contribution of exercise 
therapy to the overall treatment effect could not be determined (Bogefeldt 
2008; Gohner 2006; Pinto 2013; Rogerson 2011; Underwood 2007; Whitehurst 
2007; Wright 2005; ) [check flowchart, it says 8], the proportion of subjects 
with acute LBP was unclear or LBP duration was unspecified (Mayer 2005; 
Petrofsky 2008), no separate data for participants with acute LBP was 
available (Kumar 2011, Pedersen 2013), or we received no answer to our question 
whether the population comprised patients with acute LBP (Barberini 2011; 
Inani 2013; Park 2012; Hussain 2013) mixed populations of healthy and LBP 
subjects were studied (Gunsoo 2011; Kamioka 2011; Suni 2006; Warming 2008) 
with the objective to determine the effect of prevention (Kamioka 2011; Suni 
2006; Warming 2008). Other reasons for exclusion were: the authors did not 
evaluate their subjects beyond one day (Powers 2008); no relevant outcome 
was measured (da Fonceca 2009; Jang 2013); participants had specific low 
back pain (radiculopathy) (Schenk 2003) or the study evaluated private vs 
public physiotherapy (Casserley-Feeney 2012).
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Characteristics of included studies

Study Aluko 2013
Methods Statistical analysis: the outcome data were analyzed using multiple regression analysis where the 

baseline value was included as a covariate for each analysis. All data were skewed and log transformed, 
results are presented as the ratio geometric means with 95% CI. An intention-to-treat analysis4 was 
used with missing data replaced with the Last Observation Carried Forward for incomplete data sets.
Sample size calculation: in the absence of a known published clinically significant difference for the 
primary outcome measure of mean trunk sagittal acceleration resulting from CSEs, it was not possible 
to use a standardized calculation to determine an appropriate sample size. The sample size was 
therefore derived from a similar study previously published.

Participants N=33; E: n=16, C:n=17. Setting: a primary care musculoskeletal physiotherapy service provider. 
Country: UK. Recruitment period: between July 2008 and June 2010. E: mean (SD) age of 36.2 (9.8) 
years, male=3; female=13. C: mean (SD) age of 35.8 (9.1) years, male=2; female=15. Inclusion 
criteria: referred for treatment of an onset of acute NSLPB with a maximum duration of 6 weeks. 
Exclusion criteria: degenerative conditions affecting the spine, diabetes, pregnancy, underlying 
neurologic conditions, active treatment of an ongoing spinal condition, active legal/compensation 
procedures, having a history of depression, having a history of multiple recurrent episodes of LBP, 
involvement in other research studies, not having English as primary language. Duration LBP: All 
participants were referred for treatment of an onset of acute NSLPB (aNSLBP) with a maximum 
duration of 6 weeks. Twenty-two (67%) had a previous episode of NSLBP.

Interventions E: 6 weeks programme: a “core stability” class consisting of both specific and global trunk exercises. 
Further instruction on 8 specific stabilization muscle involving the transversus abdominis (TrA) and the 
lumbar multifidus (LM), to be performed 3 times/day: abdominal hollowing in prone lying, alternate 
straight-leg raise in supine, abdominal hollowing in sitting, Crook lying–alternate heel slide, 4-point 
kneeling pelvic shift (side to side), trunk curl in crook lying, pelvic tilt in sitting, and alternate knee 
raise in sitting. C: 6 weeks programme: a “core stability” class consisting of both specific and global 
trunk exercises.

Outcomes Pain: 100 mm VAS, disability RMDQ (not at 3 weeks)
Notes No funding sources were reported
Study Brennan 2006
Methods 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.
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Participants 123 patients were randomly assigned to 3 treatment groups group 1: Stabilization (n=46), group 
2: Manipulation and group 3: Specific exercises (consistent with the exercise therapy described by 
McKenzie); Study setting: 3 physical therapy clinics; Country: U.S.A. 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 Oswestry Disability Index score ≥25% were eligible. Duration LBP(median 
(interquartile range) in days): all 16 (10, 41) matched 15 (10, 32) not matched 17 (10, 54) Exclusion 
criteria: 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 E: patients matched to specific exercise; stabilisation or manipulation; median therapy sessions 
(interquartile range): 6.5 (4, 8); Deliv:Individual; Other: other therapy modal
ities such as heat, ice, and electrical stimulation could be used at the discretion of the treating 
therapist; general exercise programme; C1. patients unmatched to specific exercise; stabilisation or 
manipulation; median therapy sessions (interquartile range): 7 (4, 8); Deliv:Individual; Other: other 
therapy modalities such as heat, ice, and electrical stimulation could be used at the discretion of the 
treating therapist, general exercise programme.Group 1) Stabilization (n=46): treated with a program 
of trunk strengthening and stabilization exercises. Patients were instructed to perform abdominal 
bracing exercises in supine and quadruped positions, progressing to more functional positions and 
activities. Patients 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. Group 2) Manipulation (n=40): manual therapy techniques that could 
include thrust manipulation, 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 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. Group 3) Specific exercise (n=37) based upon the McKenzie theory: 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.
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Outcomes Pain: 11-pt. NRS, current pain, Back specific functional status: modified ODI, FABQ: including two sub-
scales (work and physical activity). Adverse events: not reported.

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 homogenous condition. Outcomes can be improved when sub-grouping is used to guide treatment 
decision-making. Funded by Deseret Foundation (Non-profit).

Methods 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.

Study Cherkin 1998
Methods Statistical analysis:RDQ and bothersomeness-of-symptoms scores were analyzed as continuous 

variables by analysis of covariance after adjustment for base-line values. Square-root transformation 
was used for not normally distributed data. Nonparametric tests were used to confirm the results of the 
parametric analyses. Sample size calculation: The study was designed to have at least 80 percent power 
to detect a 2.5-point difference in the scores on the RDQ and a 1.5-point difference in the scores on the 
bothersomeness scale for the comparison between physical therapy and chiropractic care.

Participants Of 321 participants, 66 were assigned to receive the booklet, 122 to chiropractic, and 133 to physical 
therapy. Setting: primary care clinics. Country: US. Recruitment period: November 1993 - September 
1995. Mean (SD) age: 40.7±10.7 years. Gender: 48% female. Inclusion criteria: patients 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 after the visit to the physician, a history of back surgery, 
sciatica, systemic 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 Physical therapy according to the McKenzie approach: patients are placed in one of three broad 
categories (derangement, dysfunction, and postural syndrome) that determine therapy. Most back, 
buttock, and leg pain is thought to result from a “derangement syndrome,” treated by exercises that 
“centralize” pain from the feet, legs, or buttocks to the lower back. Patients are taught to perform 
exercises that centralize their symptoms and to avoid movements that peripheralise them. This method 
relies on patient- generated forces and emphasizes self-care. Chiropractic manipulation: 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 recommendations 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. Educational booklet: discussed causes of back pain, 
prognosis, appropriate use of imaging studies and specialists, and activities for promoting recovery 
and preventing recurrences. Used in the control group to minimize potential disappointment with not 
receiving a physical treatment.
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Outcomes Pain: 11-point scale assessing bothersomeness of the pain. Back specific functional status: RDQ. 
Questions from the National Health Interview Survey about the number of days spent in bed, spent 
home from work or school, or with reduced activity.Use of healthcare for back-related problems. Rating 
of care (excellent, very good, good, fair, or poor). Adverse events: no important adverse effects of 
treatment were reported in any of the groups.

Notes Funded by the Agency for Health Care Policy and Research (governmental).
Study Chok 1999
Methods Statistical analysis: differences between the 2 groups were analyzed using a parametric 2-way analysis 

of variance (ANOVA) at 3 and 6 weeks. Sample size calculation not reported.
Participants Secondary or tertiary care (referred); n=54. 66 patients were randomly assigned to 2 treatment 

groups; Study setting: Outpatient Physiotherapy Services, Physiotherapy Department, general hospital 
; Country: Singapore. Period and mode of recruitment: Patients were recruited from the patients 
regularly referred to Outpatient Physiotherapy Services, Physiotherapy Department, Singapore 
General Hospital. In addition, orthopedic consultants at the outpatient specialist clinic and the medical 
officer at the accident and emergency department referred suitable patients to the physical therapy 
department; period of recruitment not mentioned. Age (mean in years (SD)): group 1 = 37.5 (9.7); 
group 2 = 34.2 (8.1) Gender (% female): group 1 = 20,0%; group 2 = 29,1%.Inclusion criteria: (1) 
between 20 and 55 years of age; (2) subjects had low back pain as a primary complaint, with or 
without associated leg pain; (3) the onset of pain was between 7 days and 7 weeks before the study 
began; (4) subjects had no history of back pain for a period of 6 months prior to the current episode; 
and (5) subjects were able to understand the English language. Duration LBP (weeks) group 1 = 13.45 
(1.97); group 2 = 3.69 (1.98). Exclusion criteria: Subjects were excluded if they: (1) were receiving 
concurrent treatments from another practitioner for their low back pain such as traditional Chinese 
medicine, which is often used in Singapore; (2) were diagnosed as having a tumour, infection, or 
inflammatory disease affecting the spine; (3) had spinal or lower-limb surgery; (4) had spinal fractures 
or structural deformities such as spondylolisthesis and spondylolysis; (5) had any contraindications 
to exercise therapy (e.g., uncontrolled hypertension, previous myocardial infarction, cerebrovascular 
disease, peripheral vascular disease, respiratory disorders); (6) were involved in workers’ compensation 
claims; (7) had signs of nerve root compromise, defined as decreased tendon reflexes, sensory loss, 
and motor deficits; and (8) were receiving medications other than analgesics and nonsteroidal anti-
inflammatory drugs.

Interventions E1. Extensor endurance program: aerobics, stretching, strengthening; Time: 30-45 mins, 3 sessions/
week, 6 weeks; Deliv:Individual; Other:Advice to stay active/ education; passive modality; C1. No 
treatment.

Outcomes Pain (VAS, MPQ -McGill Pain Questionnaire), Functional status (RMDQ)
Notes Funded by Physiotherapy Department, Singapore General Hospital
Study Delitto 1993
Methods Statistical analysis: Data were analyzed with a 2x3 (treatment groupxtreatment period) analysis of 

variance, with treatment group a between-group factor and treatment period a within-group factor. 
Sample size calculation not reported
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Participants 24 patients were randomised to a matched and specifically directed treatment group, McKenzie 
method (n=14) or a comparison group, unmatched and non-specific, Williams flexion exercises (n=10). 
Setting: physical therapy setting. Country: US. Recruitment period: not reported. Mean (SD) age: 
experimental group 37 (12) and comparison group 27 (10). Gender: experimental group 7 male and 7 
female, comparison group 7 male and 3 female. Inclusion criteria: Patients referred to physical therapy 
for management of low back syndrome (LBS) were included in the study. All patients were 
classified as having an acute episode of LBP (<7 days since onset) or a subacute episode (7 days to 7 
weeks) according to the Quebec Task Force. 
guidelines, patients belonging to an extension-mobilization group. Exclusion criteria: subjects who 
were not included in the extension-mobilization group were dismissed from the study.

Interventions Experimental group: treated first with a mobilization technique purported to affect the sacroiliac joint. 
This manipulation treatment was followed by an extension-oriented treatment regimen proposed by 
McKenzie. Prone press-ups were prescribed and the use of flexed postures discouraged (e.g., use of 
a lumbar roll to discourage lumbar kyphotic postures while sitting). Comparison group: a flexion-
oriented exercise regimen, as described by Williams. The flexion program was used in an attempt to 
mimic an exercise regimen often prescribed by physicians. All patient treatments were supervised 
within the physical therapy setting on a three-times-per-week schedule. In addition, patients were 
given a handout illustrating the prescribed exercises and encouraged to carry out the exercise regimen 
at home at least three times a day.

Outcomes Back specific functional status: ODI. Adverse events not reported.
Notes No funding sources were reported
Study Dettori 1995
Methods Statistical analysis: ANCOVA for RDQ scores, survival analysis for RTW. Sample size calculation not 

reported.
Participants Occupational population (referred); n=170. 170 patients were randomly assigned to three main 

treatment groups: group 1 flexion exercise-flexion posture (n=57); group 2 extension exercise - 
extension posture (n=62); group 3 control (n=30); Study setting: three Army hospitals; Country: 
Germany. Period and mode of recruitment: physicians or physician assistants identified and screened 
all subjects during initial clinic visits. Patients with acute LBP (less than 7 days) or pain radiating to the 
lower extremity reported to the physical therapy clinic for inclusion in the study; period of recruitment 
not mentioned; study duration 18 months. Age (mean in years (SD)): group 1 = 28.6; group 2 = 
30.6; group 3 = 26.1. Gender (%F): group 1 = 15.8%; group 2 = 22.6%; group 3 = 20.0%. Inclusion 
criteria: 1) acute LBP (less than 7 days) or pain radiating to the lower extremity. Duration LBP (mean 
in days): group 1 = 3.14; group 2 = 3.39; group 3 = 3.30. Exclusion criteria: 1) neurologic deficit; 2) 
spondylolysis; 3) spondylolisthesis; 4) fracture; 5) tumour; 6) known pregnancy, 7) prior LBP within the 
previous 6 months requiring medical assistance; 8) litigation; 9) history of spinal surgery.

Interventions 8 week intervention. All participants used an ice pack on the lumbar spine for 20 mins, received an 
information booklet and could use 400mg ibuprofen up to 3/day. E1: 3 flexion exercises, 10 reps. E2: 
press up extension exercise, 20 reps, manual correction of lateral shift if necessary. C: no exercises. All: 
advice to repeat this treatment 3/day at home. After two weeks: E1: half of the group added extension 
exercises, E2: half of the group added flexion exercises.

Outcomes Pain scale (6 point), functional status (RMDQ), return to work; in addition: recurrent LBP
Notes No funding sources were reported
Study Erhard 1994
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Methods Statistical analysis: 2x3 (treatment group treatment period) analysis of variance (ANOVA) with 
treatment group as a between-group factor and treatment period as a within-group factor. Sample size 
calculation not reported.

Participants 24 patients were assigned randomly and equally to the two treatment groups. Setting: 5 outpatient 
clinics in which primarily orthopedic disorders were treated. Country: US. Recruitment period: 6 
months. Mean (SD) age: manipulation/hand-heel rock group: 47 (15), extension group: 41 (15). 
Gender: manipulation/hand-heel rock group: 8 male, 4 female, extension group: 7 male, 5 female. 
Inclusion criteria: low back pain syndrome, patients classified as belonging to an extension/
mobilization group. Exclusion: all other patients.

Interventions Manipulation/hand-heel rock group: manipulation procedure purported to affect the sacroiliac joint. 
Immediately following the manipulation, the subject was instructed in hand-heel rocking. On follow 
up visits, the manipulation hand-heel rock group were reassessed, and if three or more of the signs 
were present, a second manipulation was administered. No postural instruction was afforded, nor were 
any props used other than a handout illustrating the exercise. Extension group: an extension-oriented 
treatment regimen as proposed byMcKenzie, including press-ups, use of a lumbar roll, and postural 
instruction. The use of flexed postures was discouraged, and a handout with illustrations of extension 
exercises was provided. Each subject was provided with a lumbar roll. Subjects in both groups were 
supervised by the treating therapist within the physical therapy setting on a three-times-per-week 
schedule. Every effort was made to have the third visit within a 7-day window from the initial visit. No 
third visit occurred greater than 9 days from the initial visit.

Outcomes Back specific functional status: ODI. Adverse events not reported.
Notes No funding sources were reported
Study Faas 1993
Methods Statistical analysis: intention to treat, per protocol and best cases (i.e., only patients in the exercise 

group with good compliance) analysis: ANOVA for means, chi2 for proportions. Sample size calculation 
based upon determining a relevant difference of 20% of the patients with a recurrence during the 
follow up year.

Participants Primary care; n=473. 473 patients were randomly assigned to three therapy groups: group 1 usual 
care by the general practioner (n= 155); group 2 receiving placebo ultrasound (n= 162) or group 3 
exercise group 1 (n= 156); Study setting: primary care; Country: The Netherlands. Period and mode 
of recruitment: general practioners from ten different towns and villages in the Netherlands selected 
patients who consulted their general practitioner for a new back pain episode; period of recruitment 
October 1987 to December 1988. Age (mean in years): group 1 = 36; group 2 = 38; group 3 = 36. 
Gender (% female): group 1 = 47%; group 2 = 42%; group 3 = 41%. Inclusion criteria: 1) LBP between 
T12 and the gluteal fold with or without radiation to the upper leg, 2) pain for 3 weeks or less, and 3) 
age between 16 and 65 years. Duration LBP: 1-7 days: group 1 = 71%; group 2 = 69%; group 3 = 63% 
8-14 days: group 1 = 23%; group 2 = 25%; group 3 = 28% 15-21 days: group 1 = 7%; group 2 = 6%; 
group 3 = 9%. Exclusion criteria: 1) Back pain in the preceding 2 months; 2) radiation of pain into the 
lower leg; 3) signs of nerve root compression or neurologic deficit (positive straight leg raising test, 
muscle weakness, paraesthesia, or abnormal reflexes); 4) back pain due to trauma; 5) previous back 
operation; 6) suspicion of ankylosing spondylitis (erythrocyte sedimentation rate >25 mm, morning 
stiffness >1 hours) or other rheumatic disease; 6) suspicion of malignancy; 7) pelvic obliquity > 1.5 cm 
in standing position; 8) gibbus >1 cm in anterior flexion position; or 10) pregnancy.
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Interventions E1. Eight exercises: ‘resting position’, side bending, stretching, isometric abdominal strengthening; 
Time:20 mins, 2 sessions/week, 5 weeks. Deliv:Individual; Other:Advice to stay active/ education; 
analgesics/NSAIDS; C1. Sham treatment; C2. Usual GP care. Exercise group: Subjects were instructed 
individually by a physiotherapist for 20minutes twice a week for 5 weeks. The exercises consisted 
of semi-fowler resting position, a resting position with knees on the chest, a limbering exercise by 
alternating side movements with knees bent, a stretching exercise of the iliopsoas, pelvic flexion in 
supine position, in hand-knee and in up-right position, and isometric abdominal exercises. Advices 
on daily activities were suggested. Usual care group: Subjects received information on back pain and 
was given analgesics on demand without further therapy. Sham Ultrasound group: Subjects received 
Ultrasonography for 20 minutes by a physiotherapist, twice a week for 5 weeks with the lowest 
possible dose next to zero (0.1 watt/ cm2, intermittent, no heat effect).

Outcomes Pain (VAS/85), functional status (NHP: LOM/100), sickness absence, general health status (NHP) in 
addition: number of subjects with recurrent LBP, and duration of recurrent LBP

Notes No funding sources were reported
Study Farrell 1982
Methods 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 patients with acute LBP were randomly assigned to two treatment groups; either manual therapy 
group (group 1; n= 24) or a standard physical therapy treatment (group 2; n= 24); Study setting: not 
totally clear, probably private practices for physical therapy, Country: (Western) Australia. Period 
and mode of recruitment: recruitment in family-oriented general practice, period not mentioned. 
Age (mean in years): group 1 = 43.4; group 2 = 41.8. Gender (%F): group 1 = 33%; group 2 = 42%. 
Inclusion criteria: 1) aged 20 to 65; 2) pain with lumbar movements or straight leg raising; 3) pain 
(intermittent or constant) centrally or paravertebrally between T12 and the gluteal folds; 4) symptoms 
of 3 weeks duration or less; and 5) experienced a pain-free period of 6 months before the onset of 
the current episode. Exclusion criteria: 1) other physical treatment for the current episode of LBP; 2) 
pregnancy; or 3) signs of cauda-equinal pressure or altered sensation, reflexes, or muscle weakness 
in the lower extremity; 4) had previous surgery in the lumbar region; 5) past history of fracture in 
the lower thoracic/lumbar region; 6) evidence of systematic disease, such as rheumatoid arthritis or 
ankylosing spondylitis or carcinoma.

Interventions E1. Isometric abdominal exercises, ergonomic advice, home abdominal exercises; Deliv:Individual; 
independent; Other:Advice to stay active/ education; passive modality; C1. Other conservative (passive 
mobilisation and manipulation). E1) 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. C1) SMT (n=24): passive mobilization and manipulation. 
The choice of technique included 1) central, posterior-anterior pressures, 2) unilateral, postero-
anterior pressures over the transverse processes, 3) transverse pressures on spinous processes, and 4) 
mobilization. These techniques have been described by Stoddart and Maitland.

Outcomes Pain (VAS/10),back specific functional status (BU), perceived recovery (number of days taken for each 
treatment group to reach a symptom-free status), physiological measures: active range of motion 
and straight leg raising. 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.
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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).

Study Gilbert 1985
Methods Statistical analysis: ANOVA controlling for baseline measures to assess patient diary outcomes and 

survival analysis (Cox proportional hazards model). Sample size calculation based upon determining a 
clinically important difference of 1 SD on the activity discomfort scale.

Participants Primary care; 252 patients with acute LBP were randomly allocated to one of four treatment groups in 
a 2x2 factorial design: group 1) exercise and education plus bed rest; group 2) exercise and education 
alone; group 3) bed rest alone; group 4) none of the above (control group); Study setting: family 
practice; Country: Canada. Period and mode of recruitment: all patients who presented with low back 
pain to 22 participating family physicians over a 10-month period. Physicians were drawn from both 
single handed and group practices, worked predominantly in urban areas, and cared for an average 
of 2000 patients. Period of recruitment: 10-month period. Age (mean in years): group 1 = 40.7 (14); 
group 2 = 41.7 (15.3); group 3 = 40.0 (14.9); group 4 = 40.1 (14.5). Gender (% female): group 1 = 
50.8%; group 2 = 53.2%; group 3 = 50.0%; group 4 = 43.1%. Inclusion criteria: 1) over 16 years of 
age; 2) complaining of lumbosacral pain (with or without radiating pain in the lower extremity); 3) 
free of pain for at least 30 days prior to the current episode. Duration LBP (less than 6 days vs. 6 or 
more days): group 1 = 41 vs. 24; group 2 = 30 vs 32; group 3 = 29 vs.31; group 4 = 35 vs. 30. Exclusion 
criteria: 1) subjects had abnormal sensation, motor power, or reflexes 2 if the subjects’ symptoms were 
proved to be due to fractures; 2) pregnancy; 3) spondylolisthesis; 4) spinal infection, 5) disease of the 
hip or pelvis, 6) gastrointestinal disease, 7) tumour; 8) Paget’s disease, or 9) rheumatic disease.

Interventions E1: 4 days bed rest, education (20 mins presentation on back care + information sheet), isometric 
flexion exercise, advice to repeat exercises at home 3 times a day, repeat visits as necessary; 
Deliv:Independent; E2: education (20 mins presentation on back care + infomation sheet), isometric 
flexion exercise, advice to repeat exercises at home 3 times a day, repeat vists as necessary; 
Deliv:Independent; C1: 4 days bed rest, analgesics. C2: analgesics, no other treatment

Outcomes Pain (MPQ), function (ADS), perceived recovery.
Notes Funded by Ontario Ministry of Health (DM 500).
Study Grunnesjö 2011
Methods Statistical analysis: first crude effects were computed as the difference between baseline and 10-

week levels in linear regression with difference as the dependent variable and group number as the 
independent. Then effects adjusted for the potential influence of variables other than the treatment 
variables were computed. To adjust for baseline differences in outcome, the initial measurement of the 
outcome under study was included as an additional covariate in the analyses. The adjusted analyses 
were based on all available measurements (baseline, 5-week and10-week). Multiple linear regression 
was used with time-dependent updated outcome across the follow up period as the dependent 
variable, and the group variable and all covariates as the independent variables, with backward 
elimination of non-significant covariates. Least square means (and confidence intervals) of the updated 
outcome variables across follow up time by treatment group and adjusted for remaining significant 
covariates were computed. The total data loss was less than 1%. Sample size calculation has been 
performed, but which data were used was not described.
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Participants For this review: n=71. Group E1 n=35 stay active concept, E2 n=36 stay active concept + muscle 
stretching. Setting nine primary health care and one outpatient orthopaedic hospital department. 
Country: Sweden. Recruitment period: January 1994 to December 1998. E1 mean (SD) age: 41.8 (8.3); 
E2 mean (SD) age 40.3 (8.2). Female E1: n=13; E2: n=12. Inclusion criteria: acute or subacute low 
back pain for no more than three months, with or without pain radiation to one or both legs, not 
requiring immediate surgery; 20–55 years of age, employed and with no threat of job loss, born in 
Sweden and articulate enough in Swedish not to jeopardize the verbal contact with the physicians 
or the physiotherapists. Exclusion criteria: pregnancy, malignant tumours, alcohol abuse and severe 
psychiatric disorders. Duration current episode of LBP mean (SD) days: E1 25.5 (26.9); E2 35.1 (26.8).

Interventions In E1 the specified treatment list consisted of the ‘stay active’ concept plus some active physical 
therapies, such as medical training therapy (MTT), sequential training, ergonomic advice and other 
similar therapies. Mean (SD) individual sessions 5.0 (3.5); mean (SD) group sessions 0.8 (2.2). In E2 
muscle stretching or matching home exercises or both were added to the ‘stay active’ concept plus 
some active physical therapies, such as medical training therapy (MTT), sequential training, ergonomic 
advice and other similar therapies. Mean (SD) individual sessions 6.0 (5.7); mean (SD) group sessions 
0.3 (1.5).

Outcomes Health-related quality of life was assessed with the Well-being (20 items, 100 mm VAS, ‘very bad’ 
to ‘excellent’) and Complaint score (30 items, yes/no) subscales of the Gothenburg Quality of Life 
Instrument.

Notes Funded by the National Social Insurance Board, Stockholm County Council, Stockholm Clinic – Stay 
Active, Stockholm and Uppsala University.

Study Hides 1996
Methods Statistical analysis: ANOVA to compare differences between groups over time in all outcomes. Sample 

size calculation not reported.
Participants Secondary or tertiary care (referred); n=41. 39 patients with acute, first-episode LBP were allocated to 

the group 1 the control group (n= 19, medical management) or group 2 the treatment group (n=20, 
medical management and specific exercise therapy); Study setting: hospital; Country: Australia. Period 
and mode of recruitment: patient were recruited from an accident and emergency department in a 
hospital; recruitment period: 6-month period. Age (mean in years (SD)): group 1 = 31 (8); group 2 = 
31 (7). Gender (% female): group 1 = 53%; group 2 = 65%. Inclusion criteria: Men and women were 
eligible if they were 1) aged between 18 and 45 years; 2) were experiencing their first episode of 
unilateral mechanical LBP of less than 3 weeks. Pain had to be located between T12 and the gluteal 
fold (with or without radiation into the lower limb) and had to restrict range of lumbar motion; 3) 
presented to the accident and emergency department because of LBP. Duration LBP (mean (SD) in 
days): group 1= 9 (7) day; group 2 = 8 (8) days. Exclusion criteria: 1) previous history of LBP or injury; 
2) previous lumbar surgery; 3) spinal abnormalities indicated on radiographs; 4) neuromuscular or 
joint disease; 5) reflex and/or motor signs of nerve root compression or cauda equina compression; 6) 
evidence of systemic disease; 7) carcinoma or organ disease; 8) pregnancy, and 9) any sports or fitness 
training involving the low back muscles done in the past 3 months.

Interventions E1. Multifidus isometric retraining; Other:Advice to stay active/ education; analgesics/NSAIDS; C1. 
Usual GP care. Exercise group: Subjects performed specific localized exercises aimed at restoring the 
stabilizing protective function of the multifidus, twice a week for 4 weeks. Usual care group: Subjects 
received medical management, including advice on bed rest, absence from work, prescription of 
medication, and advice to resume normal activity as tolerated.

Outcomes Pain (VAS), function (RMDQ), In addition Hides 2001: Number of subjects with recurrent LBP, number of 
recurrences of LBP.
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Notes Funded by the John P. Kelly Mater Research Foundation, Mater Hospitals, Brisbane, The Physiotherapy 
Research Foundation, Australia, The Wenkart Foundation, Australia and the Manipulative 
Physiotherapists Association of Queensland, Queensland, Australia.

Study Machado 2010
Methods Statistical analysis: Treatment effects were estimated using linear mixed models (random intercept 

and fixed coefficients) which incorporated treatment, time and the interaction between treatment and 
time. Outcomes were linearly related to the log of time (r2 of mean outcomes versus log time ≥ 0.97) 
so time was entered into the models as the log of time. Sample size calculation: The sample size of 148 
participants, determined a priori, provided better than an 80% power to detect a difference of 1 unit in 
pain scores between treatment groups with an alpha level of 0.05, assuming a standard deviation of 2 
units and allowing for a loss to follow up of up to 15%. This sample size also allowed for the detection 
of a difference of 1.2 units on the -5 to 5 global perceived effect scale (SD 2.4).

Participants Of 148 participants, 73 were assigned to first-line care alone (first line care group), and 73 were 
assigned to first line care & McKenzie method (McKenzie group). Setting: primary care. Country: 
Australia. Recruitment period: September 2005 - June 2008. Mean (SD) age: McKenzie group 47.5 
(14.4), first line care group 45.9 (14.9). Gender: McKenzie 38 (52%) and first line care 35 (48%) 
female. Inclusion criteria:18 to 80 years old, present with a new episode of acute non-specific low 
back pain and be able and willing to visit one of the trial physical therapists for commencement of the 
McKenzie treatment program within 48 h of presentation to the physician. Exclusion criteria: nerve root 
compromise; ‘red flags’ for serious spinal pathology (for example, infection, fracture); spinal surgery in 
the past 6 months; pregnancy; severe cardiovascular or metabolic disease; or the inability to read and 
understand English.

Interventions First line care: first line care as per guideline recommendations, i.e. the provision of advice to remain 
active and to avoid bed rest, reassurance of the favourable prognosis of acute low back pain and 
instructions to take acetaminophen (paracetamol) on a time contingent basis. McKenzie: in addition 
to the first-line care, participants were immediately referred to a physical therapist and started a 
treatment programme based on the McKenzie method within 48 h of their consultation with the 
physician. therapists initially classified each patient into one of the three McKenzie 
syndromes (derangement, dysfunction, or postural) and an individualized treatment programme 
matching this classification was then provided. The number of treatment sessions was at the discretion 
of the physical therapist, with a maximum of six sessions over 3 weeks. In addition to the scheduled 
treatment sessions, participants were encouraged to perform the prescribed exercises at home and to 
follow the therapist’s postural advice at all times. Some participants also received a lumbar support 
(original McKenzie lumbar roll) at the therapist’s discretion.

Outcomes Pain: NRS, global improvement: -5 to 5 Global Perceived Effect scale, backpain specific function: RDQ, 
function: Patient Specific Functional Scale, persistent low back pain at 3 months (single item).

Notes Funded by the University of Sydney, Australia. Personal grants from Fundação de Amparo à Pesquisa do 
Estado de Minas Gerais(FAPEMIG), Brazil, the Australian Government and the National Health & Medical 
Research Council (NHMRC), Australia

Study Malmivaara 1995
Methods Statistical analysis: ANCOVA was performed to compare treatments. “The calculations of power showed 

a need for 64 subjects in each treatment group in order to achieve a statistical power of 0.80 with an 
alpha of 0.05.”
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Participants Occupational; n=186. A total of 186 subjects were randomly allocated to three treatment groups: 
group 1 bed rest (n=62); group 2 exercise (n=42) and group 3 normal activity as tolerated (n=61); 
Study setting: occupational health care centres; Country: Finland; Recruitment: The study subjects 
were patients who presented with low back pain as their main symptom at the city’s occupational 
health care centres. The population available for inclusion in the study comprised all employees of the 
city of Helsinki, Finland, except those working in public transport or the electricity-supply services; 
Recruitment period: not stated. Age (mean in years): group 1 = 40.8; group 2 = 41.1; group 3 = 39.1. 
Gender (% female): group 1 = 60%; group 2 =71%; group 3 =70%. Inclusion criteria: 1) patients with 
acute low back pain or exacerbations of chronic pain lasting less than three weeks; 2) patients with 
pain radiating below the knee were also included. Duration LBP (mean in days): group 1 = 4.7; group 2 
= 5.1; group 3 = 4.5. Exclusion criteria: 1) patients with a sciatic syndrome (defined by the presence of 
at least one neurologic deficit or a positive Lasègue’s sign of 60 degrees or less); 2) pregnant patients; 
3) a history of cancer, a fracture of the lumbar spine, or 4) urinary tract disease. 

Interventions E1. one session physiotherapy: flexibility/mobilizing exercises (back extension, lateral bending 
movements) to be repeated at home every other hour, Deliv:Independent, Other:Advice to stay active; 
C1: No treatment, advice to stay active; C2: Bed rest for two days

Outcomes Pain (VAS/10), function (ODI), RTW
Notes No funding sources were reported
Study Seferlis 1998
Methods 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 Secondary care, occupational population (referred); n=180. The study population comprised of 180 
patients from an occupational population allocated to 3 treatment groups group 1 intensive training 
programme (n=60); group 2 manual treatment programme (n=60); group 3 general practitioner 
programme (n=60); Study setting: hospital; Country: Sweden. Period and mode of recruitment: 
Consecutive patients referred from general practitioners, occupational doctors (i.e. physician 
specialised in occupational related diseases) or from the emergency ward; recruitment period: not 
stated. Age (mean in years): 39 (range 19-64). Gender (% female): 47%. Inclusion criteria: 1) low 
back pain with or without sciatica requiring sick leave; 2) a sick leave period for LBP less than 2 weeks 
before entering the study; 3) 18–64 years of age; 4) employed. Duration LBP (mean (SD) in days): not 
mentioned. Exclusion criteria: 1) sick listed and/or treated for low back pain within 1 month before 
study entry; 2) previous spine trauma or surgery; 3) Inflammatory disease; 4) tumours of the spine; 5) 
symptoms from cervical spine, thoracic spine or upper extremities; 6) clinical symptoms or severe low 
back disease demanding surgery; 7) severe/major medical disease; 8) pregnancy; 9) drug and alcohol 
addiction; 10) psychiatric disease/disorder; 11) unsatisfactory knowledge of the Swedish language.
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Interventions E1. Intensive training program: information, muscle training and general conditioning, three times/
week, 8 weeks, Deliv:Group, Other:Advice to stay active/ education; C1. Other conservative; C2. Usual 
GP care. E1) Intensive training programme (n=60); C1) Manual therapy programme (n=60); C2) 
General practitioner care (n=60). -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-ordination 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. -Manual therapy 
programme consisted of: 1. Information, 2. Autotraction, 3. Manipulation 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. -GP care consisted of: rest, sick leave, drug prescription (e.g. analgesics, anti-
inflammatory 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 GP care 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 Pain (VAS/10), function (ODI), duration of absence from work
Notes Mixed population of LBP with and without sciatica. Funded by AMF-Sjukförsäkring, Stockholm, Sweden
Study Sokunbi 2014
Methods Statistical analysis: repeated ANOVA, after detection of significant changes in the overall time course 

with ANOVA, post-hoc analysis was carried out, using Bonferroni correction. Missings: according to flow 
chart no missings. Sample size calculation not provided.

Participants N=15; n=5 core stability exercises, n=5 acupuncture, n=5 exercises plus acupuncture. Setting: 
Industrial workers were recruited, who were on the waiting list for physiotherapy treatment through 
referral from their GP. Country: UK. Recruitment period not described. Age Exercise group 42.1(9.3), 
acupuncture group 40.3(8.2), combined group 41.4(10.3). Gender Exercise group 3 female 2 male, 
acupuncture group 2 female 3 male, combined group 1 female, 4 male. Inclusion criteria: males and 
females aged 18-65 years who were able to give informed consent, a current episode of non-specific 
LBP (not more than 12 weeks), with or without referred pain. Exclusion criteria: major trauma or 
systemic diseases, generalised dermopathologies, pregnancy, inability or unwillingness to answer 
any of the questions required to complete the questionnaires, conflicting ongoing interventions, prior 
experience of core stability exercises or acupuncture treatment. Duration LBP: information from author 
upon request: average duration of acute LBP is 4.2 (0.8)weeks.

Interventions Core stability exercises: the researcher individually showed the subjects the location of core stability 
muscle in the body and how to activate the main core stability muscles. Core stability exercises were 
carried out for 20 minutes. Acupuncture treatment: at selected acupuncture points for 20 minutes on 
the affected low back pain area. Both treatments lasted for 6 weeks.

Outcomes Pain intensity (VAS) and disability (RMDQ)
Notes No funding sources were reported The study was carried out in an industrial setting and affiliations of 

two authors are from this industry’s health service.
Study Stankovic 1990
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Methods Statistical analysis: t-tests, chi square fourfold table and Wilcoxon’s rank sum test were used. Sample 
size calculation not reported

Participants Of 100 participants, 50 were randomised to McKenzie treatment, and 50 to education in ‘mini back 
school’. Setting: not reported. Country: Sweden. Recruitment period: not reported. Mean (SD) age: 
34.4 (9.7) years. Gender: 23 female, 77 male. Inclusion criteria: acute low back pain with or without 
radiating pain, being employed. Exclusion criteria: chronic low back pain, pregnancy, back surgery , 
spondylolisthesis, tumours, fractures, neck shoulder or thoracic pain.

Interventions McKenzie treatment: treatment lasting approximalety 20 minutes, with emphasis on maintaining the 
lordosis at all times. The patients were instructed to lie prone (5 mon), lying prone in extension on the 
elbows (5 min), repeated full elbows extended. Postural correction was done for those patients wit 
hlateral deviation, and the nfollowed by repeated extension in standing. After approximately 2 weeks 
the patients were instructed to continue with flexion in lying, which was followed by flezion in sitting 
and standing. Patietns were given ergonomic and postural instructions and were instructed to continue 
the training program by themselves. Mini back school: one back care education lesson lasting 45 
minutes. Advice to refrain from exercises, but lie supine in semi-Fowler or fetal position several times a 
day, and to keep moving.

Outcomes Pain (measurement instrument not reported), physical acitivities during 1 year (6 items), return 
to work, sick leave, recurrences of pain during the first year, patient’s ability to self-help, low back 
movement.

Notes No funding sources were reported
Study Underwood 1998
Methods Statistical analysis: using two-tailed test of significance. Categorical variables were analyed using a 

chi-square test with Yates’ continuity correction or Fisher’s exact test. CIs for differences in proportions 
were calculated as described by Fleiss. For continuous variables, means and CIs were compared using a 
t-test of Mann Whitney U test. Sample size calculation: No previous studies have studies a similar group 
of patients with the same outcome measures which would have allowed accurate estimates of sample 
size. A sample size of 50 in each group was chosen because Koes et al in their criteria for assessing the 
quality of studies of physical therapy for low back pain used a sample seize of 50 in each group as the 
lower cut-off point for giving weight according to sample size.

Participants Of 75 participants, 35 were randomised to a McKenzie treatment group and 40 to a control group. 
Setting: primary care, general practice. Country: UK. Recruitment period: 3 year period up to the end of 
February 1995. Mean age: McKenzie 40 and control 41 years. Gender: McKenzie 23 (66%) and control 
22 (55%) male. Inclusion criteria: pain < 28 days prior to first treatment session, symptom free for at 
least 28 days before this episode of back pain, pain between Th12 and buttock folds and laterally to the 
edges of the long back muscles and the buttocks, 16-70 years, able to attend for treatment, bilateral 
pain but not necessarily uniform in nature, 10 repeated extension exercises in the standing position 
did not peripheralize the pain. Exclusion criteria: known inflammatory joint disease, known skeletal 
metastasis or infection, known spondylolisthesis, a neurological deficit in structures innervated by 
lumbar or sacral roots that could not be ascribed to a previous episode or another pathology, known 
ostelomalacia or osteoporosis, visceral pathology that could refer pain to the lower back, pregnancy.

Interventions All participants received general advice, which included avoidance of prolonged rest, gradually 
increasing exercise, use of regular analgesics, and the return to normal activity as soon as possible. 
McKenzie treatment: group teaching session (1-5 patients) which lasted for up to one hour, depending 
on the number of patients attending. The teaching was as described by McKenzie and reinforced by an 
educational leaflet. Patients were offered the opportunity to return for a further session if their pain 
recurred.
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Outcomes Pain: VAS, back specific function: ODI. Adverse events: not reported.
Notes Funded by the Royal College of General Practitioners
Study Waterworth 1985
Methods Statistical analysis: Kendall S statistic was used to compare mean change scores between groups.

Sample size calculation not reported.
Participants Primary care; 112 patients were allocated to 3 treatment groups: group 1 diflunisal (n=36), group 2 

conservative physiotherapy directed at lower back (n=34), group 3 manipulation and/ or mechanical 
therapy as outlined by McKenzie + ergonomic advice (n=38); Study setting: primary care; Country: 
New Zealand. Period and mode of recruitment: Patients presenting to their general practitioner with 
low back pain; recruitment period: not mentioned. Age (mean in years (SD)): group 1 = 37.8 (11.9); 
group 2 = 36.6 (11.5); group 3 = 33.3 (11.0). Gender (%F): group1 = 42%; group 2 = 29%; group 3 = 
34%. Inclusion criteria: 1) sudden onset of moderate to severe low back pain with or without radiation 
to the back of the thighs, aggravated by sitting of physical activity, relieved by rest; 2) being present for 
less than one month; 3) pain had to be at least bothersome with a considerable degree of functional 
incapacity. Movements of the lumbar spine were usually restricted while neurological examination 
of the lower limbs was normal. Duration LBP: present for less than one month. Exclusion criteria: 
1) patients with established spinal disorders; 2) clinical evidence of superficial ligament or muscle 
injury; 3) and those who were immobile with acute pain needing alternative therapy; 4) pregnancy; 5) 
patients with known aspirin hypersensitivity; 6) taking long term non-steroidal inflammatory drugs 
steroids or anticoagulants; 7) significant haematological, renal or hepatic disorders; 8) a history of 
peptic ulcer disease, 9) individuals unlikely or unwilling to adhere to the prescribed treatment or who 
failed to attend for assessments were also excluded. 

Interventions E1. Conservative physiotherapy including active flexion and extension exercises, local heat-short wave 
20 mins, ultrasound 5-10 minutes, Deliv:Individual, 5 sessions/week, max 12 days, daytime bed rest 
not permitted; C1. manipulation and/or McKenzie exercises, Deliv:Individual, 5 sessions/week, max 12 
days; C2. diflunisal 1000mg, and 500 mg twice daily for ten days (stop medication prematurely if pain 
has resolved)

Outcomes Pain (Likert/4), global recovery
Notes Funded by Hawkes Bay Medical Research Foundation
E=exercise group(s); C=comparison group(s); description of the exercise programs: (see text) Deliv describes the format 
in which the program was delivered; Other describes any interventions included in the treatment program in addition 
to exercise. VAS=Visual analogue scale (unless otherwise noted, /100); RMDQ=Roland Morris Disability Questionnaire 
(unless otherwise noted /24); ODI=Oswestry Disability Index (/100); LOM=Loss of Mobility Dimension (/100); NHP= 
Nottingham Health Profile questionnaire; BU= Berquist-Ullman functional limitations; MPQ=McGill Pain Questionnaire 
(/78); ADS=Activity Discomfort Scale; APS=Aberdeen Pain Scale (/100); NRS=Numerical Rating Scale (11 point); MRS= 
Manniche’s low back pain rating scale (/100); ADL=Activities of Daily Living scale; SIP=Sickness Impact Factor - physical 
(/100); COS=Clinical Overall Score (/1000); PPI=PPI of McGill Pain Questionnaire (/5); OEP-VAS=Mean VAS of 13 pain-
related questions.
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Risk of bias in included studies  

Overall RoB scores ranged from 1 to 8 and 12 out of 19 of the included studies 
had a low risk of bias. Care providers could not be blinded due to the nature of 
the interventions. Most studies (n=17) did not blind the patients and thus the 
outcomes assessors, as all outcomes were patient reported. The influence of 
co-interventions was unclear in 14 studies. Selective reporting bias was unclear 
or apparent in nine studies. Randomisation was performed adequately in 
nine studies and group allocation was concealed in eight studies. Only six 
studies used intention to treat analysis. These methodological shortcomings 
in the conduct and reporting of studies suggest considerable potential for 
bias in the majority of the included trials (see table Risk of Bias for results 
of individual trials). The overall judgement of quality of evidence, according 
to the five domains as described by GRADE can be found in the Summary of 
findings table.
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Summary of findings

Exercise therapy versus other conservative therapies for acute non-specific low back pain
Patient or population: patients with acute non-specific low back pain. Intervention: exercise therapy. Comparison: other 
conservative therapies

Illustrative comparative risks*  
(95% CI)

Relative 
effect 
(95% CI)

No of 
Participants 
(studies)

Quality 
of the 
evidence 
(GRADE)

Comments

Assumed risk Corresponding risk
Control Exercise therapy 

versus other 
conservative 
therapies

Pain - Pain at  
6 weeks
Follow up:  
6 weeks

The mean pain - pain 
at 6 weeks in the 
intervention groups 
was 0.01 standard 
deviations higher 
(0.11 lower to 0.12 
higher)

1162 
(11 studies)

⊕⊕⊕⊕ 
high

SMD 0.01 
(-0.11 to 0.12)
or 0.32 points 
on the 0-10 
VAS

Pain - Pain at  
3 months
Follow up:  
3 months

The mean pain - pain 
at 3 months in the 
intervention groups 
was 0.03 standard 
deviations higher 
(0.12 lower to 0.18 
higher)

744 
(5 studies)

⊕⊕⊕⊕ 
high

SMD 0.03 
(-0.12 to 0.18)
or 0.98 points 
on the 0-10 
VAS

Pain - Pain at  
12 months
Follow up:  
12 months

The mean pain - pain 
at 12 months in the 
intervention groups 
was 0.05 standard 
deviations higher 
(0.13 lower to 0.23 
higher)

723 
(5 studies)

⊕⊕⊕⊕ 
high

SMD 0.05 
(-0.13 to 0.23)
or 0.9 points on 
the 0-10 VAS

Pain - Pain at  
24 months
Follow up:  
24 months

The mean pain - pain 
at 24 months in the 
intervention groups 
was 0.02 standard 
deviations higher 
(0.24 lower to 0.28 
higher)

293 
(1 study)

⊕⊕⊝⊝ 
low1,2

SMD 0.02 
(-0.24 to 0.28)
or 0.17 points 
on the 0-10 
VAS
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Functional status 
- Functional 
status at  
6 weeks
Follow up:  
6 weeks

The mean functional 
status - functional 
status at 6 weeks 
in the intervention 
groups was 0.01 
standard deviations 
higher (0.15 lower to 
0.16 higher)

1215 
(10 studies)

⊕⊕⊕⊕ 
high

SMD 0.01 
(-0.15 to 0.16)
or 0.04 points 
on the RDQ

Functional status 
- Functional 
status at  
3 months
Follow up:  
3 months

The mean functional 
status - functional 
status at 3 months 
in the intervention 
groups was 0.02 
standard deviations 
higher (0.12 lower to 
0.17 higher)

751 
(5 studies)

⊕⊕⊕⊕ 
high

SMD 0.02 
(-0.12 to 0.17)
or 0.09 points 
on the RDQ

Functional status 
- Functional 
status at 
12 months
Follow up:  
12 months

The mean functional 
status - functional 
status at 12 months 
in the intervention 
groups was 0.03 
standard deviations 
lower (0.17 lower to 
0.1 higher)

850 
(6 studies)

⊕⊕⊕⊕ 
high

SMD -0.03 
(-0.17 to 0.1)
or 0.16 points 
on the RDQ

Functional status 
- Functional 
status at  
24 months
Follow up:  
24 months

The mean functional 
status - functional 
status at 24 months 
in the intervention 
groups was 0.07 
standard deviations 
lower (0.31 lower to 
0.17 higher)

292 
(1 study)

⊕⊕⊝⊝ 
low1,2

SMD -0.07 
(-0.31 to 0.17)
or 0.40 points 
on the RDQ

Perceived 
recovery - 
Perceived 
recovery at 
6 weeks
Follow up:  
6 weeks

Study population RR 0.91 
(0.77 to 
1.09)

48 
(1 study)

⊕⊝⊝⊝
very low1,3,4958 per 1000 872 per 1000 

(738 to 1000)
Moderate
958 per 1000 872 per 1000 

(738 to 1000)

Return to work - 
Return to work at 
6 weeks
Follow up:  
6 weeks

Study population RR 1 
(0.75 to 
1.34)

87 
(1 study)

⊕⊕⊝⊝
low1,4700 per 1000 

(525 to 938)
Moderate
700 per 1000 
(525 to 938)
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Return to work - 
Number of days 
sick leave in  
3 months
Follow up:  
3 months

The mean return 
to work - number 
of days sick leave 
in 3 months in the 
intervention groups 
was 9.7 lower 
(14.31 to 5.09 lower)

100 
(1 study)

⊕⊕⊝⊝
low1,2

Return to work - 
Number of days 
sick leave in  
12 months
Follow up:  
12 months

The mean return to 
work - number of 
days sick leave in 
12 months in the 
intervention groups 
was 12.05 lower 
(27.19 lower to 3.09 
higher)

182 
(2 studies)

⊕⊕⊝⊝
low2,5

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The 
corresponding risk (and its 95% confidence interval) is based on the assumed risk in the comparison group and the 
relative effect of the intervention (and its 95% CI). 
CI: Confidence interval; RR: Risk Ratio; VAS: visual analogue scale; RDQ: Roland Morris Disability Questionnaire
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.
Footnotes
1 Only one study available
2 n<400
3  High risk of bias: randomisation, concealment of allocation, co-interventions and compliance unclear, No blinding and 

no intention to treat analysis.
4  <300 events
5  <75% of the participants from a study with a low risk of bias. Both studies: no blinding, unclear: co-interventions and 

compliance, no or unclear intention to treat analysis. For one study: unclear randomisation, treatment allocation and 
group similarity at baseline.
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Effects of interventions

1 Exercise therapy vs. no treatment

Pain

There is very low quality evidence based on two RCTs (n=157, Chok 1999; 
Malmivaara 1995) that there is no significant difference between exercise 
therapy and no treatment on short term follow up for pain (MD 1.23; 95% 
CI -22.17 to 24.62; Forest plot 1). Based on one RCT (n=119, Malmivaara 1995) 
with a low risk of bias there is low quality evidence that there is no difference 
between exercise therapy and no treatment in pain at intermediate (6 months) 
follow up (MD 5.00; 95% CI -2.10 to 12.10; Forest plot 1).

Functional status

There is very low quality evidence based on two RCTs (n=157, Chok 1999; 
Malmivaara 1995) that there is no difference in functional status at short term 
between exercise therapy and no treatment (SMD 0.16; 95% CI -0.59 to 0.91; 
Forest plot 2). Based on one RCT with a low risk of bias there is low quality 
evidence that there is no difference in function between exercise therapy and 
no treatment at 6 months (n=119, Malmivaara 1995, MD 3.40; 95% CI -0.62 to 
7.42; Forest plot 2).

Return to work

Based on one RCT with a low risk of bias (n=119, Malmivaara 1995) there is low 
quality evidence that exercise therapy is less effective than no treatment in 
number of sick days at 6 weeks (MD 1.8 days; 95% CI 0.1 to 3.5) and 3 months 
(MD 2.5 days; 95% CI 0.2 to 4.9).

2 Exercise therapy vs. sham treatment

Based on one RCT with a low risk of bias (n=271, Faas 1993) there is low 
quality evidence that there is no difference between exercise therapy and 
sham treatment in pain at 6 weeks (MD 1.50; 95% CI -3.49 to 6.49), 3 months 
(MD -0.50; 95% CI -6.70 to 5.70) and 12 months (MD 1.50; 95% CI -4.24 to 
7.24 ) follow up. There is low quality evidence that there was no difference in 
function at 6 weeks (MD 2.00; 95% CI -2.07 to 6.07; 3 months (MD 2.00; 95% 
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Forest plot 1

Forest plot 2
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CI-2.65 to 6.65) and 12 months follow up (MD 2.00; 95% CI -2.45 to 6.45). There 
is low quality evidence that there were no differences in exercise therapy and 
no treatment in sickness absences during back pain in the 12 months follow 
up period (RR 1.07; 95% CI 0.90 to 1.28).

3 Exercise therapy vs. other conservative therapies

Pain

There is high quality evidence (10 RCTs, n=1162, Cherkin 1998, Dettori 1995, 
Faas 1993, Farrell 1982, Gilbert 1985, Hides 1996, Seferlis 1998, Sokunbi 2014, 
Underwood 1998, Waterworth 1985) that there is no difference between 
exercise therapy and other conservative therapies in pain at 6 weeks (pooled 
SMD 0.01; 95% CI-0.11 to 0.12; Forest plot 3). One additional RCT also reported 
no significant differences but reported no data (Stankovic 1990). Based on five 
RCTs (n=744) there is high quality evidence that there is no difference in pain 
at 3 months, (pooled SMD 0.03; 95% CI-0.12 to 0.18, Cherkin 1998, Faas 1993, 
Seferlis 1998, Sokunbi 2014, Underwood 1998) and 12 months (pooled SMD 
0.05; 95% CI -0.13 to 0.23, Cherkin 1998, Faas 1993, Seferlis 1998, Sokunbi 2014, 
Underwood 1998; Forest plot 3). Based on one RCT (n=293) there is low quality 
evidence that there is no difference in pain at 24 months follow up (SMD 0.02; 
95% CI-0.24 to 0.28, Cherkin 1998; Forest plot 3).

Functional status

There is high quality evidence (10 RCTs, n=1215, Brennan 2006, Cherkin 1998, 
Dettori 1995, Faas 1993, Farrell 1982, Gilbert 1985, Hides 1996, Seferlis 1998, 
Sokunbi 2014, Underwood 1998) that there is no difference in functional 
status between exercise therapy and other conservative therapies at 6 weeks 
(pooled SMD 0.01; 95% CI-0.15 to 0.16; Forest plot 4). Based on five RCTs there 
is high quality evidence that there is no difference in function at intermediate 
term (3 months, n=751, SMD 0.02; 95% CI-0.12 to 0.17, Cherkin 1998, Faas 1993, 
Seferlis 1998, Sokunbi 2014, Underwood 1998; Forest plot 4). Based on five 
RCTs (n=850) there is high quality evidence that there is no difference in pain 
at 12 months follow up (pooled SMD -0.11; 95% CI-0.66 to 0.45, Brennan 2006, 
Cherkin 1998, Faas 1993, Seferlis 1998, Underwood 1998; Forest plot 4). One 
additional RCT also reported no significant differences but reported no data 
(Stankovic 1990). Based on one RCT with a low risk of bias (n=292) there is 
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Forest plot 3
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Forest plot 4
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low quality evidence that there is no difference in pain at 24 months follow up 
(SMD -0.07; 95% CI-0.31 to 0.17, Cherkin 1998; Forest plot 4).

Recovery and return to work

There is very low quality evidence from one RCT (n = 48, Farrell 1982) with a 
high risk of bias that exercise therapy is not effective on perceived recovery 
after six weeks follow up (RR 0.91; 95% CI 0.77 to 1.09). There is low quality 
evidence from one RCT (n= 87, Dettori 1995) with a low risk of bias that 
exercise therapy is not effective on return to work after six weeks follow up 
(RR 1.00; 95% CI 0.75 to 1.34). There is low quality evidence from one RCT 
(n=100 Stankovic 1990) with a low risk of bias that there is no difference in 
number of days sick leave at 3 months follow up between exercise therapy and 
other conservative treatment (MD -9.70; 95% CI -14.31, -5.09), and low quality 
evidence from two RCT (n=182, Seferlis 1998, Stankovic 1990) that there is no 
difference in number of days sick leave at 12 months follow up (MD -12.05; 
95% CI -27.19 to 3.09; Forest plot 5).

There is very low quality evidence from one RCT (n=82, Seferlis 1998) with a 
high risk of bias that there is no difference in number of days sick leave in 12 
months follow up between exercise therapy and a manual treatment program 
(MD -8.00; 95% CI -41.36 to 25.36).

Forest plot 5
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4 Exercise therapy vs. another exercise therapy

Pain

There is very low quality evidence from one RCT (n = 119, Dettori 1995) with a 
high risk of bias that there is no difference between exercise therapy including 
flexion or extension exercises on pain at six weeks follow up (MD 2.00; 95% 
CI -1.24 to 5.24).

Functional status

For functional status there is very low quality evidence (one RCT with a high 
risk of bias, n=119, Dettori 1995) that extension exercises are better than flexion 
exercises (MD 0.50; 95% CI 0.16 to 0.84) at 6 weeks, but this difference is not 
clinically relevant. There is low quality evidence (one RCT with a low risk of 
bias, n=83, Brennan 2006) that there is no difference between stabilisation 
and specific exercises (MD 1.30; 95% CI -5.92 to 8.52) at 6 weeks follow up and 
at 12 month follow up (MD 5.70; 95% CI -1.38 to 12.78). Two trials, comparing 
extension exercises with flexion exercises plus mobilisation (Delitto 1993, 
n=24), and comparing flexion exercises with hand-heel rocking exercises plus 
mobilisation (Erhard 1994, n=12), respectively, were too small to adequately 
assess the effectiveness of the interventions.

Return to work

There is very low quality evidence based on one RCT with a high risk of bias 
(n = 119, Dettori 1995) that there is no difference in return to work at 12 month 
follow up (RR 1.01: 95% CI 0.80 to 1.28).

5  Exercise therapy vs. the same exercise therapy plus an 
additional intervention

Pain and functional status

Two trials, comparing core stability exercises plus exercises for the transversus 
abdominus and multifidus muscles with core stability exercises alone (n=33 
Aluko 2013), and comparing core stability exercises plus acupuncture with 
core stability exercises alone (n=10 Sokunbi 2014), respectively, were too small 
to adequately assess the effectiveness of the interventions.
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Quality of life 

There is low quality evidence from one RCT (n=71 Grunnesjö 2011) with a low 
risk of bias that there is no difference in quality of life (measured with the 
well-being scale of the Gothenburg Quality of Life) between the advice to 
stay active plus muscle stretching and advice to stay active alone at 6 weeks  
(MD 3.50, 95% CI -3.63 to 10.63). There is low quality evidence that the 
advice to stay active alone was better than muscle stretching plus the advice  
(MD 8.70; 95% CI 0.74 to 16.66).

6  Exercise therapy plus an additional intervention vs. 
the additional intervention alone

Pain and functional status

There is low quality evidence from one RCT with a low risk of bias (n=138 
Machado 2010) that there is no difference between McKenzie and advice plus 
paracetamol versus advice plus paracetamol alone at 6 weeks follow up in 
pain (MD -0.30; 95% CI -1.01 to 0.41) and functional status (MD 0.10; 95%  
CI -1.84 to 2.04).

One trial, comparing comparing core stability exercises plus acupuncture 
with acupuncture alone (n=10 Sokunbi 2014), was too small to adequately 
assess the effectiveness of the intervention.

Sensitivity Analyses

Data were insufficient to allow for the assessment of the effect of exercise 
therapy for any of the planned sensitivity analyses.

Discussion  
Summary of main results  

We included 19 studies analysing 40 comparisons, of which it was possible to 
pool data for 11 of the comparisons.
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In short, for acute low back pain, there is low to very low quality evidence 
that exercise therapy is not more effective for pain relief and improvement of 
functional status than no treatment or sham for the short, intermediate or 
long term follow up. There is high quality evidence suggesting no advantage 
of exercise therapy over other conservative treatments for pain and functional 
outcomes at short and long term follow up. For exercise therapy versus 
another type of exercise therapy, there is very low quality evidence that there 
are no differences in pain between flexion and extension exercises, and no 
clinically relevant differences for functional status at short term. There is low 
quality evidence that there is no difference between stabilization and specific 
exercises for function at short and long term follow up. There is low quality 
evidence that there is no difference in pain and functional status at short 
term between exercise therapy plus an additional intervention versus the 
additional intervention alone.

Overall completeness and applicability of evidence  

In this review, we examined 2,516 participants, including an analysis of the 
most important treatment outcomes (ie. pain and functional status), and 
treatment comparisons (i.e., no or sham treatment, exercise therapy and 
other conservative therapies). Furthermore, we examined data for various 
durations of follow up (i.e., ranging from short to long-term), and examined 
various types of exercise therapy (e.g., exercises aimed at stabilising, stretching 
or strengthening; condition training, advice to stay active, education and 
ergonomic advice) in patients with acute LBP, with or without radiating 
pain. Unfortunately, data are scarce for other important outcomes, such as 
perceived recovery, quality of life, and perhaps more importantly, return-
to-work. However, many studies included few subjects and were of poor 
methodological quality, which is partly reflected by the low to very low 
quality evidence for all treatment comparisons with the exception of exercise 
vs. other conservative treatment. Therefore, it is difficult to make strong 
recommendations regarding the use of exercise therapy in clinical practice. 
The high quality evidence suggests that exercise therapy is no better than 
other conservative treatments; however, there is also evidence (albeit of low 
to very low quality evidence) which suggests that exercise therapy is no better 
than no treatment or sham. This might suggest that exercise therapy, as well 
as other conservative therapies for acute low back pain are not effective for 
pain relief and improvement of functional status beyond natural history 
and should not be recommended. This is also consistent with international 
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guidelines (Koes 2010). While it might be worthy to conduct some large, 
well-conducted trials to resolve this issue, it is questionable whether exercise 
therapy or other conservative treatments are likely to result in significant 
improvement beyond the favourable natural history of acute LBP. This could 
change in the future if we are able to clearly identify who among those with 
acute LBP are likely to develop chronic pain and examine that sub-group in a 
future trial. Until then, advice, reassurance and prescription of pain relieving 
medication might be the best policy.

Quality of the evidence

As with any review, this study has various strengths and limitations. RCTs 
informed this study and the data were collected in a systematic way within 
the framework of the Cochrane Collaboration, giving confidence that the 
synthesis represents the current state of the literature. Furthermore, most 
studies used validated instruments to evaluate the outcomes; therefore, we 
have great confidence in the results reported here aside from the low to low 
quality evidence as noted above. However, limitations in the quality and 
reporting of the trials are notable. Seven out of 19 of the included studies had 
a high risk of bias, and many studies failed to present sufficient information 
to assess quality and clinical relevance.

Potential biases in the review process

Most of the comparisons included few participants resulting in imprecise 
effect measures. It is unclear to what extent the sample size of the studies 
influenced the results of this review. The low number of studies per comparison 
does not allow for the use of funnel plots to assess publication bias. However, 
publication would result in a lack of small trials that do not show an effect 
of exercise therapy. Searching the Clinical Trials and meta-Register of 
Controlled Trials databases identified one completed trial (anticipated end 
date in 2011) assessing a risk tailored intervention for acute low back pain 
(ISRCTN68205910) that has not been published.
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Agreements and disagreements with other studies or 
reviews

Our findings are consistent with the original Cochrane review on this topic 
(van Tulder 2000b; Hayden 2005) and other systematic reviews (Abenhaim 
2000; Hilde 1998; Philadelphia Panel 2001).

Authors’ conclusions

Implications for practice  

The best evidence suggests that there are no differences between exercise 
therapy and conservative treatments in decreasing pain and improving 
functional status in patients with acute low back pain. In addition, there is 
evidence (albeit of low to very low quality) that there is no difference between 
exercise therapy and no or sham treatment. Therefore, we cannot recommend 
the use of exercise therapy for acute low back pain.

Implications for research  

While large, well-conducted trials are lacking, it is questionable whether it is 
worthy to conduct these. Exercise therapy or other conservative treatments do 
not seem to result in significant improvement beyond the favourable natural 
history of acute low-back pain. This could change in the future if we are able 
to clearly identify who amongst those with acute low back pain are likely to 
develop chronic pain and examine that subgroup in a future trial.
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Appendices  
1 MEDLINE search strategy  

1. randomized controlled trial.pt.
2. controlled clinical trial.pt.
3. randomized.ab.
4. placebo.ab,ti.
5. drug therapy.fs.
6. randomly.ab,ti.
7. trial.ab,ti.
8. groups.ab,ti.
9. or/1-8
10. (animals not (humans and animals)).

sh.
11. 9 not 10
12. dorsalgia.ti,ab.
13. exp Back Pain/
14. backache.ti,ab.
15. (lumbar adj pain).ti,ab.
16. coccyx.ti,ab.
17. coccydynia.ti,ab.
18. sciatica.ti,ab.
19. sciatic neuropathy/
20. spondylosis.ti,ab.
21. lumbago.ti,ab.
22. exp low back pain/
23. or/12-22
24. exp Exercise/
25. exercis$.mp.
26. physical exercis$.mp.
27. exp Exercise Therapy/
28. exp Exercise Movement Techniques/
29. exp Physical Therapy Modalities/
30. McKenzie.mp.
31. Alexander.mp.
32. William.mp.
33. feldenkrais.mp.
34. exp Yoga/

35. exp Recreation/
36. or/24-35
37. exp Alexander Disease/
38. exp Williams Syndrome/
39. 37 or 38
40. 36 not 39
41. exp Physical Fitness/
42. 40 or 41
43. 42 and 11 and 23

2  EMBASE and other 
search strategies  

EMBASE

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$.mp.
23. follow?up.mp.
24. placebo$.mp.
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25. prospectiv$.mp.
26. random$.mp.
27. ((singl$ or doubl$ or trebl$ or tripl$) 

adj25 (blind$ or mask$)).mp.
28. trial.mp.
29. (versus or vs).mp.or/15-29
30. and 30
31. human/
32. Nonhuman/
33. exp ANIMAL/
34. Animal Experiment/
35. 33 or 34 or 35
36. 32 not 36
37. 31 not 36
38. 37 and 38
39. 38 or 39
40. dorsalgia.mp.
41. back pain.mp.
42. exp BACKACHE/
43. (lumbar adj pain).mp.
44. coccyx.mp.
45. coccydynia.mp.
46. sciatica.mp.
47. exp ISCHIALGIA/
48. spondylosis.mp.
49. lumbago.mp.
50. exp Low back pain/
51. or/41-51
52. exp Exercise/
53. exercis$.mp.
54. exp Kinesiotherapy/
55. physical exercise.mp.
56. exercise therapy.mp.
57. McKenzie.mp.
58. exp ALEXANDER TECHNIQUE/
59. Alexander.mp.
60. William.mp.
61. exp FELDENKRAIS METHOD/
62. Feldenkrais.mp.

63. exp YOGA/
64. yoga.mp.
65. or/53-65
66. Alexander disease.mp. or exp 

Alexander Disease/
67. Williams Beuren Syndrome.mp. or exp 

Williams Beuren Syndrome/
68. or/67-68
69. 66 not 69
70. exp FITNESS/
71. 70 or 71
72. 40 and 52 and 72

CINAHL

S62 S49 and S61 
S61  S50 or S51 or S52 or S53 or S54 or S55 

or S56 or S57 or S58 or S59 or S60
S60 (MH “Recreation+”) 
S59 (“yoga”) or (MH “Yoga”) 
S58 (MH “Feldenkrais Method”) 
S57 (MH “Alexander Technique”) 
S56  (MH “Structural-Functional-

Movement Integration+”)
S55 McKenzie 
S54 (MH “Therapeutic Exercise+”) 
S53 (MH “Physical Therapy+”) 
S52 (MH “Physical Fitness+”) 
S51 (MH “Physical Activity”) 
S50 (MH “Exercise+”) 
S49 S28 and S48 
S48 S35 or S43 or S47 
S47 S44 or S45 or S46 
S46 “lumbago” 
S45  (MH “Spondylolisthesis”) OR (MH 

“Spondylolysis”)
S44 (MH “Thoracic Vertebrae”)
S43  S36 or S37 or S38 or S39 or S40 or S41 

or S42
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S42 lumbar N2 vertebra 
S41 (MH “Lumbar Vertebrae”) 
S40 “coccydynia” 
S39 “coccyx” 
S38 “sciatica” 
S37 (MH “Sciatica”) 
S36 (MH “Coccyx”) 
S35 S29 or S30 or S31 or S32 or S33 or S34 
S34 lumbar N5 pain 
S33 lumbar W1 pain 
S32 “backache” 
S31 (MH “Low Back Pain”) 
S30 (MH “Back Pain+”) 
S29 “dorsalgia” 
S28 S26 NOT S27 
S27 (MH “Animals”) 
S26 S7 or S12 or S19 or S25 
S25 S20 or S21 or S22 or S23 or S24 
S24 volunteer* 
S23 prospectiv* 
S22 control* 
S21 followup stud* 
S20 follow-up stud* 
S19 S13 or S14 or S15 or S16 or S17 or S18 
S18 (MH “Prospective Studies+”) 
S17 (MH “Evaluation Research+”) 
S16 (MH “Comparative Studies”) 
S15 latin square 
S14 (MH “Study Design+”) 
S13 (MH “Random Sample”) 
S12 S8 or S9 or S10 or S11 
S11 random* 
S10 placebo* 
S9    (MH “Placebos”) 
S8    (MH “Placebo Effect”) 
S7    S1 or S2 or S3 or S4 or S5 or S6 
S6    triple-blind 
S5    single-blind 
S4    double-blind 

S3    clinical W3 trial 
S2    “randomi?ed controlled trial*” 
S1    (MH “Clinical Trials+”)

CENTRAL

#1    MeSH descriptor Back Pain explode 
all trees 
#2    dorsalgia 
#3    backache 
#4    MeSH descriptor Low Back Pain 
explode all trees 
#5    (lumbar next pain) or (coccyx) or 
(coccydynia) or (sciatica) or (spondylosis) 
#6    MeSH descriptor Sciatica explode 
all trees 
#7    MeSH descriptor Spine explode all 
trees 
#8    MeSH descriptor Spinal Diseases 
explode all trees 
#9    (lumbago) or (discitis) or (disc near 
degeneration) or (disc near prolapse) or 
(disc near herniation) 
#10  spinal fusion 
#11  spinal neoplasms 
#12  facet near joints 
#13  MeSH descriptor Intervertebral Disk 
explode all trees 
#14  postlaminectomy 
#15  arachnoiditis 
#16  failed near back 
#17  MeSH descriptor Cauda Equina 
explode all trees 
#18  lumbar near vertebra* 
#19  spinal near stenosis 
#20  slipped near (disc* or disk*) 
#21  degenerat* near (disc* or disk*) 
#22  stenosis near (spine or root or 
spinal) 
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#23  displace* near (disc* or disk*) 
#24  prolap* near (disc* or disk*) 
#25  (#1 OR #2 OR #3 OR #4 OR #5 OR 
#6 OR #7 OR #8 OR #9 OR #10 OR #11 
OR #12 OR #13 OR #14 OR #15 OR #16 
OR #17 OR #18 OR #19 OR #20 OR #21 
OR #22 OR #23 OR #24) 
#26  MeSH descriptor Exercise explode 
all trees 
#27  exercis* 
#28  physical exercis* 
#29  MeSH descriptor Exercise Therapy 
explode all trees 
#30  MeSH descriptor Exercise Movement 
Techniques explode all trees 
#31  MeSH descriptor Physical Therapy 
Modalities explode all trees 
#32  McKenzie 
#33  Alexander 
#34  William 
#35  feldenkrais 
#36  MeSH descriptor Yoga explode all 
trees 
#37  MeSH descriptor Recreation explode 
all trees 
#38  (#26 OR #27 OR #28 OR #29 OR 
#30 OR #31 OR #32 OR #33 OR #34 OR 
#35 OR #36 OR #37) 
#39  MeSH descriptor Alexander Disease 
explode all trees 
#40  MeSH descriptor Williams 
Syndrome explode all trees 
#41  (#39 OR #40) 
#42  (#38 AND NOT #41) 
#43  MeSH descriptor Physical Fitness 
explode all trees 
#44  (#42 OR #43)

SportDiscus

S20 S19 and S10 
S19 S18 and S17 
S18 S14 or S13 or S12 or S11 
S17 S16 or S15 
S16 exercise 
S15 DE “EXERCISE” or DE “BACK 
exercises” or DE “EXERCISE therapy” or 
DE “PHYSICAL education & training” or 
DE “PHYSICAL fitness” 
S14 DE “LUMBAR vertebrae” or DE 
“LUMBOSACRAL region” 
S13 DE “SCIATICA” 
S12 low back pain 
S11 DE “BACKACHE” 
S10 S9 or S8 or S7 or S6 or S5 or S4 or S3 
or S2 or S1 
S9    single blind 
S8    random allocation 
S7    SU randomized controlled trial 
S6    SU clinical trials 
S5    clinical trials 
S4    placebo 
S3    controlled clinical trial 
S2    double blind 
S1    randomi?ed controlled trial

PEDro 

Therapy= fitness training 
AND 
Problem= pain 
AND 
Body Part= lumbar spine, sacroiliac 
joint, or pelvis 
AND 
Method= clinical 
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trialPsycInfo((KW=exercise) or (DE=(“exercise” or “physical activity” or 
“movement therapy” or “physical fitness”))) and ((KW=(Randomi?ed 
controlled trial*) OR KW=(clinical trial*) OR KW=(clin* near trail*) OR KW= 
(sing* near blind*) OR KW=(sing* near mask*) OR (doub* near blind*) OR 
KW=(doubl* NEAR mask*) OR KW=(trebl* near mask*) OR KW=(trebl* 
near mask*) OR KW=(tripl* near blind*) OR KW=(tripl* near mask*) OR 
KW=(placebo*) OR KW=(random*) OR DE=(research design) OR KW=(Latin 
square) OR KW=(comparative stud*) OR KW=(evaluation stud*) OR 
KW=(follow up stud*) OR DE=(prospective stud*)OR KW=(control*) OR 
KW=(prospective*) OR KW=(volunteer*))AND(DE=(back) OR DE=(back 
pain))) 

3 Criteria for assessing risk of bias
  
1. Random sequence generation (selection bias)

Selection bias (biased allocation to interventions) due to inadequate 
generation of a randomised sequence

This item was scored low risk if the investigators describe a random component 
in the sequence generation process such as: referring to a random number 
table (pre-ordered list of treatment assignments), 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).
This item was scored high risk 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 judgement of the clinician, preference of the 
participant, results of a laboratory test or a series of tests, or availability of 
the intervention.

2. Allocation concealment (selection bias)

Selection bias (biased allocation to interventions) due to inadequate 
concealment of allocations prior to assignment

This item was scored low risk if the participants and investigators enrolling 
participants could not foresee assignment because one of the following, or 
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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.

This item was scored high risk 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.

3. Blinding of participants

Performance bias due to knowledge of the allocated interventions by 
participants during the study

This item was scored low risk 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.

4. Blinding of personnel/ care providers (performance bias)

Performance bias due to knowledge of the allocated interventions by 
personnel/care providers during the study

This item was scored low risk 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.
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5. Blinding of outcome assessor (detection bias)

Detection bias due to knowledge of the allocated interventions by 
outcome assessors

This item was scored low risk 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.*

•  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.*

• 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.*

6. Incomplete outcome data (attrition bias)

Attrition bias due to amount, nature or handling of incomplete 
outcome data

This item was scored low risk  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 enough to have a clinically 
relevant impact on observed effect size, or missing data were imputed using 
appropriate methods. (Note: if drop-outs are very large, imputation using 
even “acceptable” methods may still suggest a high risk of bias)#
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**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. (Note: these percentages are commonly used but arbitrary, not 
supported by literature)#

7. Selective Reporting (reporting bias)

Reporting bias due to selective outcome reporting 

This item was scored low risk 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).

This item was scored high risk 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.

8.  Group similarity at baseline# (selection bias)

Selection bias due to dissimilarity at baseline for the most important 
prognostic indicators 

This item was scored low risk 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)
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9. Co-interventions# (performance bias)

Performance bias because co-interventions were different across 
groups

This item was scored low risk if there were no co-interventions or they were 
similar between the index and control groups.

10. Compliance# (performance bias)

Performance bias due to inappropriate compliance with interventions 
across groups

This item was scored low risk 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.

11. Intention-to-treat-analysis

This item was scored low risk if all randomised patients were reported/
analyzed in the group to which they were allocated by randomisation.   

12. Timing of outcome assessments# (detection bias)

Detection bias because important outcomes were not measured at the same 
time across groups.
This item was scored as low risk if all important outcome assessments for all 
intervention groups were measured at the same time.

13.  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).

# Note: These instructions are adapted from van Tulder 2003#, Boutron et al, 
2005 (CLEAR NPT)* and the Cochrane Handbook of Systematic Reviews of 
Interventions, Chapter 8 (Version 5.1, updated March 2011).


