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ABSTRACT

Background

There is widespread agreement amongst clinicians that people with non-specific low back pain (NSLBP) comprise a heterogeneous group
and that their management should be individually tailored. One treatment known by its tailored design is the McKenzie method (e.g. an
individualized program of exercises based on clinical clues observed during assessment).

Objectives

To evaluate the effectiveness of the McKenzie method in people with (sub)acute non-specific low back pain.

Search methods

We searched CENTRAL, MEDLINE, Embase and two trials registers up to 15 August 2022.

Selection criteria

We included randomized controlled trials (RCTs) investigating the effectiveness of the McKenzie method in adults with (sub)acute (less
than 12 weeks) NSLBP.

Data collection and analysis

We used standard methodological procedures expected by Cochrane.

Main results

This review included five RCTs with a total of 563 participants recruited from primary or tertiary care. Three trials were conducted in the
USA, one in Australia, and one in Scotland. Three trials received financial support from non-commercial funders and two did not provide
information on funding sources. All trials were at high risk of performance and detection bias. None of the included trials measured adverse
events.

McKenzie method versus minimal intervention (educational booklet; McKenzie method as a supplement to other intervention -
main comparison)

There is low-certainty evidence that the McKenzie method may result in a slight reduction in pain in the short term (MD -7.3, 95% CI -12.0
to -2.56; 2 trials, 377 participants) but not in the intermediate term (MD -5.0, 95% Cl -14.3 to 4.3; 1 trial, 180 participants).
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There is low-certainty evidence that the McKenzie method may not reduce disability in the short term (MD -2.5, 95% CI -7.5 to 2.0; 2 trials,
328 participants) nor in the intermediate term (MD -0.9, 95% CI -7.3 to 5.6; 1 trial, 180 participants).

McKenzie method versus manual therapy

There is low-certainty evidence that the McKenzie method may not reduce pain in the short term (MD -8.7, 95% CI -27.4 to 10.0; 3 trials, 298
participants) and may result in a slight increase in pain in the intermediate term (MD 7.0, 95% Cl 0.7 to 13.3; 1 trial, 235 participants).

There is low-certainty evidence that the McKenzie method may not reduce disability in the short term (MD -5.0, 95% ClI -15.0 to 5.0; 3 trials,
298 participants) nor in the intermediate term (MD 4.3, 95% CI -0.7 to 9.3; 1 trial, 235 participants).

McKenzie method versus other interventions (massage and advice)

There is very low-certainty evidence that the McKenzie method may not reduce disability in the short term (MD 4.0, 95% Cl -15.4 to 23.4; 1
trial, 30 participants) nor in the intermediate term (MD 10.0, 95% CI -8.9 to 28.9; 1 trial, 30 participants).

Authors' conclusions

Based on low- to very low-certainty evidence, the treatment effects for pain and disability found in our review were not clinically important.
Thus, we can conclude that the McKenzie method is not an effective treatment for (sub)acute NSLBP.

PLAIN LANGUAGE SUMMARY

Is the McKenzie method effective for the treatment of (sub)acute non-specific low back pain?
Key messages

The McKenzie method may result in little to no benefit in pain and disability in people with (sub)acute non-specific low back pain in the
shortterm (closest to two weeks) and in the intermediate term (closest to three months). The McKenzie method is not an effective treatment
for (sub)acute non-specific low back pain. We do not know whether the McKenzie method leads to any side effects as none of the trials
included in this review measured any side effects.

What is (sub)acute non-specific low back pain?

Non-specific low back pain (NSLBP) is the most common type of back pain and consists of pain or discomfort in the lower back that is not
caused by an identifiable disease or problem (e.g. fracture, cancer, infection, nerve root pain, etc.). NSLBP is considered (sub)acute when
it lasts for up to 12 weeks.

What is the McKenzie method?

The McKenzie method is a treatment applied by trained healthcare providers (typically physiotherapists) for the care of people with NSLBP.
It comprises an individualized program of exercises based on clinical clues (changes in pain location or restricted movement), observed
during the assessment. It also includes the teaching of postures and home exercises to encourage people to control their symptoms by
themselves.

What did we want to find out?
We wanted to find out if the McKenzie method is effective for people with (sub)acute NSLBP.
What did we do?

We searched for studies that looked at the McKenzie method compared to minimal intervention (e.g. a small booklet with information on
spinal pain) (main comparison) or other treatments for (sub)acute NSLBP. We were interested in knowing if the McKenzie method could
reduce pain and disability in the short term (closest to two weeks) and in the intermediate term (closest to three months). We compared
and summarized the results of the studies and rated our confidence in the evidence, based on factors such as study methods and sizes.

What did we find?

We found five studies on a total of 536 people. Two studies compared the McKenzie method to minimal intervention, three compared it to
manual therapy, (i.e. hands-on therapy provided by a clinician) and one compared it to other interventions (back massage and advice). All
five studies were conducted in high-income countries (three in the USA, one in Australia, and one in Scotland). Three of them were funded
by non-commercial sources and two did not provide information on funding sources.

Our main comparison of the McKenzie method versus minimal intervention found that the McKenzie method may result in a slight
reduction in pain and disability (0- to 100-point scale, lower scores mean less pain and less disability):

The McKenzie method for (sub)acute non-specific low back pain (Review) 2
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- Pain: improved by 7.3 points (12.0 better to 2.6 better) in the short term (2 trials, 377 participants); and improved by 5.0 points (14.3 better
to 4.3 worse) in the intermediate term (1 trial, 180 participants).

- Disability: improved by 2.7 points (7.5 better to 2.0 worse) in the short term (2 trials, 328 participants); and improved by 0.9 points (7.3
better to 5.6 worse) in the intermediate term (1 trial, 180 participants).

Our second comparison of the McKenzie method versus manual therapy found that the McKenzie method may not reduce pain or disability
(0- to 100-point scale, lower scores mean less pain and less disability):

- Pain: improved by 8.7 points (27.4 better to 10.0 worse) in the short term (3 trials, 298 participants); and worsened by 7.0 points (0.7 worse
to 13.3 worse) in the intermediate term (1 trial, 235 participants).

- Disability: improved by 5.0 points (15.0 better to 5.0 worse) in the short term (3 trials, 298 participants); and worsened by 4.3 points (0.7
better to 9.3 worse) in the intermediate term (1 trial, 235 participants).

Our third comparison of the McKenzie method versus other interventions (back massage and advice) found that the McKenzie method may
not reduce disability (0- to 100-point scale, lower scores mean less disability):

- Disability: worsened by 4.0 points (15.4 better to 23.4 worse) in the short term (1 trial, 30 participants); and worsened by 10.0 points (8.9
better to 28.9 worse) in the intermediate term (1 trial, 25 participants).

None of the trials included in the review measured unwanted effects.
What are the limitations of the evidence?

We are not confident in the evidence because there weren't enough studies, the studies were small, and we have concerns about how
some of the studies were conducted.

How up-to-date is this evidence?

This review included trials published up to 15 August 2022.

The McKenzie method for (sub)acute non-specific low back pain (Review) 3
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SUMMARY OF FINDINGS

Summary of findings 1. McKenzie therapy compared with minimal intervention for (sub)acute low back pain

McKenzie therapy compared with minimal intervention for acute and subacute low back pain

Patient or population: patients with non-specific acute and subacute low back pain

Settings: primary care

Intervention: McKenzie therapy

Comparison: minimal intervention (educational booklet; McKenzie method as a supplement to other intervention)

Outcomes Illustrative comparative risks* (95% Cl) No of participants  Certainty of the Comments
(trials) evidence
Assumed risk Corresponding risk (GRADE)
Minimal intervention = McKenzie therapy
Pain intensity: short-term The mean pain in the The mean pain in the intervention group 337 participants BDOO McKenzie may result
(closest to 2 weeks) control group was 25.0  was 7.3 points better (12.0 points better ) Lowbsc in a slight reduction in
pointsd to 2.6 better) (2 trials) pain at short-term.
NRS (scale from 0-100, 0 is no
pain)
Pain intensity: interme- The mean pain in the The mean pain in the intervention group 180 participants BPOO McKenzie may not re-
diate-term (closest to 3 control group was 32.0  was 5.0 points better (14.3 points better ) Lowbc duce pain at interme-
months) pointsd to 4.3 worse) (1 trial) diate-term.
NRS (scale from 0-100, 0 is no
pain)
Disability: short-term (clos-  The mean disabilityin ~ The mean disability in the intervention 328 participants PO McKenzie may not
est to 2 weeks) the control groupwas  group was 2.5 points better (7.5 points ) Lowb.c reduce disability at
21.2 pointsd better to 2.0 worse) (2 trials) short-term.
RMDQ (scale from 0-100, 0 is
no disability)
Disability: intermedi- The mean disabilityin ~ The mean disability in the intervention 180 participants ®DOO McKenzie may not re-
ate-term (closest to 3 the control groupwas  group was 0.9 points better (7.3 points Lowbsc duce disability at inter-

months)

RMDQ (scale from 0-100, 0 is
no disability)

18.7 pointsd

better to 5.6 worse)

(1 trial)

mediate-term.
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Adverse events See comment See comment

None of the included
trials measured ad-
verse events

*The basis for the assumed risk 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% Cl).
Cl: confidence interval; NRS: numerical rating scale; RMDQ: Roland Morris Disability Questionnaire

GRADE Working Group grades of evidence

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty; we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is

substantially different.

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.
Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

@Mean value in minimal intervention group at short-term follow-up from Machado 2010
bDowngraded by one level due to risk of bias (lack of information about random allocation and lack of blinding of outcome assessment)

cDowngraded by one level due to imprecision (wide 95% Cl, including the possibility of a small or no effect and important benefit)

dMean value in minimal intervention group at intermediate-term follow-up from Cherkin 1998

Summary of findings 2. McKenzie therapy compared with manual therapy for (sub)acute low back pain

McKenzie therapy compared with manual therapy for acute and subacute low back pain

Patient or population: patients with non-specific acute and subacute low back pain

Settings: primary care or outpatient physical therapy clinic

Intervention: McKenzie therapy

Comparison: manual therapy

Outcomes Illustrative comparative risks* (95% Cl) No of participants  Certainty of the Comments
(trials) evidence
Assumed risk Corresponding risk (GRADE)
Manual therapy McKenzie therapy
Pain intensity: short-term (clos- The mean painin the The mean pain in the intervention 298 participants SPOO McKenzie may not
est to 2 weeks)a control group was 19.0  groups was 8.7 points (27.4 better to (3 trials) Lowc¢.d reduce pain at short-
pointsb 10.0 worse) term.
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Multiples scales (scale from
0-100, 0 is no pain)

Pain intensity: intermedi- The mean pain in the The mean pain in the intervention 235 participants ®B00 McKenzie may result

ate-term (closest to 3 months) control group was 20.0  group was 7.0 points worse (0.7 worse ) Low¢.d inaslightincreasein
pointsb to 13.3 worse) (1 trial) pain.

NRS (scale from 0-100, 0 is no

pain)

Disability: short-term (closest The mean disabilityin ~ The mean disability in the intervention =~ 298 participants BPOO McKenzie may not

to 2 weeks)a the control group was  groups was 5.0 points better (15.0 bet- ) Low¢.d reduce disability at
16.1 pointsb ter to 5.0 worse) (3 trials) short-term.

Multiples scales (scale from

0-100, 0 is no disability)

Disability: intermediate-term The mean disabilityin ~ The mean disability in the intervention 235 participants DBOO McKenzie may not

(closest to 3 months) the control groupwas  group was 4.3 points worse (0.7 better Low¢.d reduce disability at
13.5 pointsb t0 9.3 worse) (1 trial) intermediate-term.

RMDQ (scale from 0-100, 0 is no

disability)

Adverse events See comment See comment - - None of the included

trials measured ad-
verse events.

*The basis for the assumed risk 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% Cl).
Cl: confidence interval; NRS: numerical rating scale; RMDQ: Roland Morris Disability Questionnaire

GRADE Working Group grades of evidence

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect

aPain measured with NRSor visual analogue scale (VAS). Disability measured with RMDQ and Oswestry disability index (ODI)

bMean value in manual therapy group at short-term and intermediate-term follow-up from Cherkin 1998

cDowngraded by one level due to risk of bias (lack of information about random allocation, lack of allocation concealment, lack of blinding of outcome assessment, and intention-
to-treat analysis)

dDowngraded by one level due to imprecision (wide 95% Cl, including the possibility of a small or no effect and important benefit)
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Summary of findings 3. McKenzie therapy compared with other interventions for (sub)acute low back pain

McKenzie therapy compared with other interventions for acute and subacute low back pain

Patient or population: patients with non-specific acute and subacute low back pain
Settings: primary care
Intervention: McKenzie therapy

Comparison: back massage and standard back care advice

Outcomes Illustrative comparative risks* (95% ClI) No of participants  Certainty of the
(trials) evidence
Assumed risk Corresponding risk (GRADE)
Non-specific back McKenzie therapy

massage and stan-
dard back care advice

Comments

Pain intensity: short-term See comment See comment - -

(closest to 2 weeks)

None of the included trials measured
pain at short-term follow-up.

Pain intensity: interme- See comment See comment - - None of the included trials measured
diate-term (closest to 3 pain at intermediate-term follow-up.
months)
Disability: short-term The mean disability in The mean disability in 30 participants ICIolC) The evidence is very uncertain about
(closest to 2 weeks) the control group was  the intervention group ) Verylowb.c the effect of McKenzie on disability at

34.0 pointsa was 4.0 points worse (1 trial) short-term.
ODlI (scale from 0-100, 0 is (15.4 points better to 23.4
no disability) worse)
Disability: intermedi- The mean disabilityin ~ The mean disability in 25 participants DEOO The evidence is very uncertain about
ate-term (closest to 3 the control group was  the intervention group ] Verylowbsc the effect of McKenzie on disability at
months) 20.0 points@ was 10.0 points worse (1 trial) intermediate-term.

(8.9 points better to 28.9

ODI (scale from 0-100, 0 is worse)
no disability)
Adverse events See comment See comment - - None of the included trials measured

adverse events.

*The basis for the assumed risk 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% Cl).
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Cl: confidence interval; ODI: Oswestry Disability Index.

GRADE Working Group grades of evidence

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect

dMean value in other interventions group (back massage and standard back care advice) at short- and intermediate-term follow-up from Gillan 1998.

bDowngraded by two levels due to risk of bias (lack of allocation concealment, lack of blinding of outcome assessment, incomplete outcome data, and lack of intention-to-treat
analysis).

cDowngraded by one level due to imprecision (wide 95% Cl, including the possibility of a small or no effect and important benefit).
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BACKGROUND

Low back pain affects a significant proportion of the adult
population and is considered a major health problem in high-
income, as well as in low- and middle-income countries (Koes
2006; Maher 2017). The lifetime prevalence of low back pain has
been estimated at 39% and this condition is known to pose a
multifactorial impact on individuals' lives (Hoy 2010; Hoy 2012).
The direct and indirect costs of this condition to societies are
overwhelming, reaching more than USD 100,000 million per year
(Indrakanti2011). Moreover, the Global Burden of Disease study has
consistently ranked low back pain as the leading cause of years
lived with disability since 1990 (GBD 2019 Diseases and Injuries
Collaborators).

Description of the condition

Low back pain is defined as pain or discomfort between the lower
ribs and the gluteal folds, with or without leg pain (Van Tulder 2006).
For most people with low back pain, the primary pathological
process cannot be identified, and they are considered to have
“non-specific low back pain” (NSLBP) (Koes 2006). NSLBP can be
classified according to the duration of the pain episode into acute
NSLBP (pain lasting for six weeks or less), (sub)acute NSLBP (pain
lasting from six to shorter than 12 weeks' duration), or chronic
NSLBP (pain that persists for 12 weeks or more) (Koes 2006). People
with (sub)acute NSLBP are generally grouped with those with acute
NSLBP (Chou 2007). Recent evidence suggests that the natural and
clinical course of NSLBP is not as favorable as previously thought
(Itz 2013). Although people with low back pain improve markedly
within the first six weeks, further improvements in symptoms are
slow, with low to moderate levels of pain and disability still being
present after one year in a significant proportion of individuals
(Costa 2012). Clinical practice guidelines recommend that first-
line care for people with an acute episode of NSLBP should
comprise general advice about self-management and oral non-
steroidal anti-inflammatory drugs (NSAIDs) at the lowest effective
dose, and for the shortest time possible (ACP 2017; NICE 2016).
The prescription of weak opioids (with or without paracetamol) is
also recommended when people do not tolerate or respond to an
NSAID. The Clinical Guidelines Committee of the American College
of Physicians (ACP) recommends the use of superficial heat over the
lower back, manual therapy, and acupuncture as second-line care
(ACP 2017). The National Institute for Health and Care Excellence
(NICE) also recommend manual therapy for these people (e.g.
spinal manipulation, mobilization, massage), but in conjunction
with self-management and group exercises (NICE 2016). At present,
clinical practice guidelines do not include the McKenzie method
among non-pharmacological modalities for the management of
people with (sub)acute NSLBP.

Randomized controlled trials (RCTs) have provided some support
for the identification of clinical presentations that may indicate a
greater likelihood of people with NSLBP in benefiting from specific
treatments, including customized exercise programs (Brennan
2006; Childs 2004; Fritz 2003). For example, a pattern of pain
response known as centralization appears to distinguish between
people who are likely to respond to exercises performed in specific
directions, particularly flexion or extension of the spine (Aina 2004;
McKenzie 2003a). Centralization can be observed in approximately
70% of people with acute NSLBP and is defined as the phenomenon
by which pain moves to a more proximal position in the spine before

being ultimately abolished (Aina 2004). Robin McKenzie originally
described this phenomenon in 1981 (McKenzie 1981), along with a
method to classify and treat people with NSLBP named Mechanical
Diagnosis and Therapy (MDT).

Description of the intervention

The McKenzie method uses history-taking and symptomatic
and mechanical responses to spinal loading strategies (e.g.
centralization, or changes in range of motion, or both) to classify
people into one of three McKenzie syndromes (derangement,
dysfunction, or postural syndrome) and to determine the ideal
management for each person with NSLBP (McKenzie 2003a;
McKenzie 2003b). People not exhibiting one of the three McKenzie
syndromes, such as those whose symptoms have been caused
by a serious disease or trauma, or who present a chronic pain
syndrome, are classified as 'other' and referred to appropriate
non-McKenzie treatments and practitioners (McKenzie 2003a).
After classification, a customized treatment, including specific
exercises that resemble the loading strategies used during
assessment, is applied in conjunction with postural advice and
education on self-management skills (McKenzie 2003a). Some of
the loading strategies applied during assessment and treatment
(manual techniques can also be used as part of continuous force
progression) in the McKenzie method are listed in Appendix 1. The
core component of the McKenzie method is exercise, but education
and postural training (which can be assisted by the use of a lumbar
roll) also play a significant role (McKenzie 2003a; McKenzie 2003b).
The mainrole of the educational componentis to encourage people
to use simple self-management strategies to control their pain
(McKenzie 2003a; McKenzie 2003b). Treat Your Own Back (McKenzie
2011) is McKenzie’s handbook for people with back pain, detailing
the methods and exercises he developed. For a brief description of
each McKenzie syndrome and their matching treatment programs,
see Machado 2005. For a detailed account of all the procedures of
this method, please refer to McKenzie’s textbooks (McKenzie 2003a;
McKenzie 2003b).

How the intervention might work

Each McKenzie syndrome corresponds to different potential
underlying mechanisms that are targeted by McKenzie’s
individualized treatment program. The McKenzie Institute
International has briefly described these mechanisms as follows:
“the derangement syndrome involves mechanical obstruction to
movement within the joint. Dysfunction syndrome involves pain
caused by the mechanical loading of structurally impaired soft
tissues and in postural syndrome pain develops from prolonged
overloading of tissue” (www.mckenzieinstitute.org/clinicians/
mckenzie-method/). The resolution of mechanical obstruction (e.g.
disc herniation), soft tissue impairment (e.g. adaptive shortening
or scarring), and tissue overloading (e.g. excessive thoracic
hyperkyphosis or lumbar lordosis) have long been used as the
conceptual model for treatment in the McKenzie method. However,
due to the lack of empirical support for a clear patho-anatomical
diagnosis in people with NSLB, the understanding of how this
method works is increasingly shifting to a model focused solely
on clinical clues observed during clinical assessment (Hartvigsen
2018).
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Why it is important to do this review

Despite the general idea that exercise prescription for NSLBP
should match a set of clinical clues observed during clinical
assessment (an approach also known as subgrouping of NSLBP),
the evidence from previous systematic reviews on the effectiveness
of the most popular subgrouping scheme for NSLBP (i.e. the
McKenzie method), is inconsistent (Clare 2004; Lam 2018; Machado
2006). For example, two reviews found small, short-term effects
on pain and disability favoring the McKenzie method over other
treatments for people with mostly (sub)acute NSLBP (Clare 2004;
Machado 2006). However, no benefits were reported for people with
the same condition in a more recent review (Lam 2018). Although
inconsistencies like this may be related to how reviews group trials
reporting on different comparisons or duration of symptoms for
analysis, another concern is that some reviews have included trials
investigating generic, non-classification-based interventions that
do not reflect the original principles of the McKenzie method.
Thus, a review that summarizes the evidence for the effects of the
McKenzie method in people with NSLBP by considering only studies
that truly represent the principles of the original method is needed.
Two Cochrane Reviews were designed to overcome the limitations
of previous studies conducted on this topic. This review focuses
on (sub)acute NSLBP. The second one is focused on chronic NSLBP
(Garcia 2012).

OBJECTIVES

To evaluate the effectiveness of the McKenzie method in people
with (sub)acute non-specific low back pain.

METHODS

Criteria for considering studies for this review
Types of studies

We included randomized controlled trials (RCTs) with clearly
outlined, appropriate methods of randomization (e.g. computer-
generated random sequence). We did not include quasi-
randomized trials (e.g. randomization by date of birth).

Types of participants

We included trials in adults of either sex with (sub)acute NSLBP.
At the time of allocation to trial groups, participants must have
presented with a (sub)acute episode of NSLBP lasting for shorter
than 12 weeks' duration. We excluded trials not reporting the
duration of participants’ symptoms. We included trials in a mix
of participants with (sub)acute and chronic symptoms, if data
for the (sub)acute sample were reported separately. We excluded
trials in participants with specific pathologic entities (e.g. spinal
stenosis, radicular syndrome, scoliosis), ‘red flags’ for serious spinal
pathology, spinal surgery in the previous six months, pregnancy,
or severe cardiovascular or metabolic diseases. We also excluded
trials aimed at primary prevention of NSLBP.

Types of interventions

We included trials evaluating the effectiveness of the McKenzie
method, regardless of how the exercise regimen was named in
each publication (i.e. McKenzie method, mechanical diagnosis
and therapy (MDT), end-range exercises, active range of motion
exercises, etc.) as long as they followed the original principles
described by the developer of the method (e.g. management or

treatment strategy in line with the evaluation and classification,
including repeated or sustained end-range movements of the spine
or postural education, or both; McKenzie 2003a; McKenzie 2003b).
To assist with this decision, we sought advice from an expert
of the McKenzie method. We contacted trial authors for further
information when necessary.

Our comparisons of interest were:

+ McKenzie method versus minimal intervention (main
comparison): waiting list control, placebo or inert controls, or
both, brief educational interventions or booklets, or McKenzie
method as a supplement to other intervention (i.e. manual
therapy plus McKenzie versus manual therapy alone);

« McKenzie method versus manual therapy (i.e. spinal
manipulative therapy (SMT), vertebral mobilization, massage);

+ McKenzie method versus other types of exercise therapy
(excluding McKenzie principles); and

« McKenzie method versus all other interventions.

The decision to combine no intervention and minimal intervention
in the same comparison group and the choice of the main
comparison were post-protocol decisions and are stated in
the Differences between protocol and review section.

Types of outcome measures

We chose all major and minor outcomes according to the published
protocol (Machado 2012).

Major outcomes

« Pain intensity, measured as mean improvement from baseline,
recorded using a visual analogue scale (VAS) or numerical rating
scale

« Disability, measured as mean improvement from baseline,
recorded using the Oswestry Disability Index (ODI), the Roland
Morris Disability Questionnaire (RMDQ), or another scale for
back-specific disability

« Adverse events

Minor outcomes

+ General health status (as reported in the trials)
« Future visits to healthcare professionals

« Return to work

+ Patient satisfaction (as reported in the trials)

Timing of outcome assessments

We recorded outcomes in the short term (closest to two weeks)
and intermediate term (closest to three months). The primary time
pointis short term.

Search methods for identification of studies
Electronic searches

We searched the following databases and trial registries, without
language restrictions, from inception to 15 August 2022:

« Cochrane Central Register of Controlled Trials (CENTRAL, which
includes the Cochrane Back and Neck (CBN) Review Group trials
register; Cochrane Register of Studies (CRS));

« MEDLINE Ovid (1946 to 15 August 2022); and
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« Embase Ovid (1974 to 15 August 2022).

o CINAHL (Cumulative Index to Nursing and Allied Health
Literature; 1982 to 15 August 2022);

« Physiotherapy Evidence Database (PEDro to 15 August 2022);

« LILACS (Latin American and Caribbean Health Sciences
Literature; 1982 to 15 August 2022);

« Scientific Electronic Library Online (SciELO);
« PubMed;

« ClinicalTrials.gov (www.clinicaltrials.gov; searched 15 August
2022); and

« World Health Organization International Clinical Trials Registry
Platform (apps.who.int/trialsearch; searched 15 August 2022).

The complete search strategies for all databases are described in
Appendix 2.

Searching other resources

We conducted a manual search of reference lists of all included
trials and previous systematic reviews (Clare 2004; Lam 2018;
Machado 2006). We also screened the reference list from the
McKenzie Institute International website (www.mckenziemdt.org).
Personal communication with content experts complemented our
search strategy.

Data collection and analysis
Selection of studies

Two review authors (ANG and MOA) independently screened
all search results. We screened titles and abstracts first, before
we obtained full texts of every potentially relevant study to
judge whether it was eligible for inclusion. We resolved any
disagreements by consensus, and a third review author (LMC)
arbitrated, if necessary.

Data extraction and management

Two review authors (ANG and MOA) independently extracted
data using a pre-piloted standardized data extraction sheet. We
extracted relevant information under the following domains:

« publication data (authors, journal, volume, issue, year, pages,
sources of funding);

« number and characteristics of participants, characteristics of
experimental and control groups, presence of co-interventions;
and

« measures used to assess major and minor outcomes, time of
assessment, number of participants assessed, and results for
the assessment of major and minor outcomes at each relevant
time point.

Assessment of risk of bias in included studies

Two review authors (ANG and MOA) independently assessed the
risk of bias of included trials using the Cochrane risk of bias tool,
as recommended by the Back and Neck Group (Furlan 2015). We
rated each of the 13 items on the list as ‘yes’ (low risk of bias),
‘no’ (high risk of bias), or ‘unsure’ (unclear risk of bias). We resolved
any disagreements through consensus, and a third review author
(LMC) arbitrated, if necessary. The complete list of sources of risk of
bias and the instructions for risk of bias assessments are described
in Table 1 and Table 2, respectively. We based our decision on the

overall risk of bias for each trial on ratings of the following key
quality criteria:

random allocation (item 1):
« allocation concealment (item 2):
« blinding of outcome assessors (item 5):
« acceptable dropout rate (item 6); and
« intention-to-treat analysis (item 7).

We considered the trial to be at high risk of bias if any of these
five criteria had been assessed as ‘unsure’ or ‘no’. We made this
choice as part of a set of post-protocol decisions, which are listed in
Differences between protocol and review.

Measures of treatment effect

For each included trial, we estimated treatment effects measured
on a continuous scale by the difference between group means (MD)
and the 95% confidence interval (Cl) at specific time points, or
by the difference in change scores between groups, according to
available data. We converted continuous measures assessing the
same construct into a common 0- to 100-point scale (e.g. pain
scores measured on a 0- to 10-point scale were multiplied by 10).
We calculated treatment effects for dichotomous outcome as risk
ratios (RR) and 95% Cl. We classified the effect according to its
magnitude as small (MD less than 10 points on a 0- to 100-point
scale; RR < 1.25 or>0.8), moderate (MD of 10 to 20 points on a 0- to
100-point scale; RR1.25t0 2.0, 0r 0.5t0 0.8), or large (MD > 20 points
on a 0- to 100-point scale; RR > 2.0 or < 0.5) (Rubinstein 2012). We
considered effects of at least moderate magnitude (i.e. = 10 points
or RR = 1.25 or = 0.8) as clinically important (Saragiotto 2016). The
classification of the effect size according to its magnitude was part
of a set of post-protocol decisions (please see Differences between
protocol and review).

For dichotomous outcomes, we also provided the absolute
percent difference and the relative percent change from baseline
between experimental and control groups. We calculated the
absolute percent change from the difference in the risks between
the intervention and control group, as calculated in GRADEpro
(GRADEpro GDT), and we expressed this as a percentage. We
calculated the relative percent change as the RR minus 1 and
expressed it as a percentage. Additionally, in the presence of a
clinically important effect, we reported the number needed to
treat for an additional beneficial outcome (NNTB) or number
needed to treat for an additional harmful outcome (NNTH).
For dichotomous outcomes, we calculated the NNTB or NNTH
from the control group event rate and the risk ratio using
the Visual Rx NNT calculator (Cates 2008). For continuous
measures, we calculated the NNTB using the Wells calculator
(available at the Cochrane Musculoskeletal Group Editorial office,
musculoskeletal.cochrane.org). The decision to report the absolute
and relative effects was a post-protocol decision, and it is described
in Differences between protocol and review.

Unit of analysis issues

For all included trials, the unit of analysis was the individual.
We made a post-protocol decision to follow the guidance on
cluster-RCTs and cross-over trials in sections 16.3 and 16.4 of the
Cochrane Handbook of Systematic Reviews of Interventions (Higgins
2011). However, we did not find any trial with these designs to
include in the review. For trials comparing multiple treatments
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against the McKenzie method, we combined comparison groups
to create a single pair-wise comparison, or we selected only one
comparison group, depending on the nature of the treatment. The
latter (selection of one comparison group) was part of a set of
post-protocol decisions, listed in Differences between protocol and
review.

Dealing with missing data

Where measures of central tendency and dispersion were reported
intheincluded trials, we calculated means and standard deviations
(SDs) using the methods described in the Cochrane Handbook
of Systematic Reviews of Interventions (Higgins 2011). In cases
where measures of dispersion were not reported, we attempted
to obtain additional data by contacting the trial authors. If we
were unable to obtain this information, we used SDs from baseline
assessments or the pooled SD of the remaining trials (Machado
2009). In trials reporting results of both intention-to-treat and per-
protocol analyses, we used the former, except for the analysis of
adverse events. In cases where there were missing participants due
to dropout, we addressed the potential impact of the missing data
in our assessment of risk of bias.

Assessment of heterogeneity

We assessed the presence of between-trial statistical heterogeneity
using the Chi? test and I? statistic (Higgins 2003). We considered
12 values above 75% as indicative of considerable statistical
heterogeneity. We assessed clinical heterogeneity among trials in
multiple planned subgroup analyses, as described below.

Assessment of reporting biases

We followed simple strategies to prevent and identify potential
reporting biases. To minimize publication bias, we performed a
comprehensive search strategy in multiple databases. We also
searched for trials investigating the effectiveness of the McKenzie
method but naming the method differently (e.g. “physical therapy”,
“flexion and extension exercises”, etc.). We also searched online
registries of clinical trials (ClinicalTrials.gov and International
Clinical Trials Registry Platform [ICTRP]) for trials that were
completed but have not yet been published, in order to identify
a potential publication bias. Additionally, we assessed selective
outcome reporting along with the risk of bias assessments by
checking for inconsistencies between the protocol and the trial
report, or within the published report.

Data synthesis

Where there were at least two sufficiently homogenous trials
comparing the effect of the McKenzie method with a comparison
group of a similar nature, we performed a meta-analysis to
obtain a pooled estimate of the effect with a 95% CI. We used
a random-effects model in all meta-analyses (this was a post-
protocol decision as listed in Differences between protocol and
review). We used Review Manager 2020 for the analysis.

Subgroup analysis and investigation of heterogeneity

We planned to evaluate possible clinical heterogeneity among the
synthesized primary outcomes (i.e. pain and disability) through
subgroup analyses if there were a sufficient number of trials
(Higgins 2011). We planned to perform these analyses in subsets
of trials to investigate whether the magnitude of the effects of the
McKenzie method differ among populations with distinct clinical

presentations. We planned to independently evaluate two clinical
features: (1) duration of the NSLBP episode and (2) presence of
centralization. We planned to do a subgroup analysis of acute and
(sub)acute NSLBP if trials separately included participants with
acute or (sub)acute NSLBP or if data were separately presented
for acute and (sub)acute participants. We planned to perform a
subgroup analysis by centralization, as it is believed to indicate
a more favourable prognosis (Donelson 1990; Long 1995; Karas
1997; Sufka 1998; Werneke 1999; Werneke 2001). It also appears
to identify people who respond better to the McKenzie method
(Brennan 2006; Fritz 2003). For subgroup analysis, trials must
have reported that the majority of participants who received the
McKenzie method (i.e. at least 80%) presented the centralization
phenomenon, a clear directional preference during the evaluation,
or were classified as having a ‘derangement syndrome’(McKenzie
2003a; McKenzie 2003b). We attempted to contact the authors of
the original trials to acquire subgroup data when needed.

We planned to use the formal test for subgroup interactions in
Review Manager 2020 and use caution in the interpretation of
subgroup analyses as advised in section 9.6 of the Cochrane
Handbook of Systematic Reviews of Interventions (Higgins 2011).

Sensitivity analysis

We planned a sensitivity analysis to explore the robustness of effect
estimates by excluding from the analysis those trials judged to have
a high risk of bias.

Summary of findings and assessment of the certainty of the
evidence

We used the GRADE approach to assess the overall certainty of
the evidence for each outcome from a group of trials reporting on
the same comparison, as recommended in the Cochrane Handbook
of Systematic Reviews of Interventions (Higgins 2011), and adapted
in the updated CBN method guidelines (Furlan 2015). We rated
the certainty of the evidence as high, moderate, low, or very low,
according to the performance of the trials against five domains:

« study design and risk of bias;

« inconsistency  (considerable
heterogeneity (i.e. I* > 75%));

« indirectness (inability to generalize);
« imprecision (insufficient or imprecise data); and
« publication bias.

between-group  statistical

We set the certainty of the evidence at high when trials with a low
risk of bias provided results for the outcome, and we reduced it by
a level for each domain not met (Appendix 3).

We generated summary of findings (SoF) tables to report results
of data synthesis, following the recommendations of the Cochrane
Handbook of Systematic Reviews of Interventions (Higgins 2011),
and GRADE guidelines (Guyatt 2013). We created SoF tables
including the two primary outcomes (pain intensity and disability
at short-term (2 weeks) and intermediate-term follow-ups) and
adverse events for each of the investigated comparisons. We made
decisions about the outcomes and time points to be included in SoF
tables as part of a set of post-protocol decisions, which are listed
under Differences between protocol and review.
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RESULTS Results of the search

The search strategy identified a total of 2370 records (including
39 registered trials). After de-duplication, 1522 records remained.
See: Characteristics of included studies; Characteristics of excluded ~ Of these, we assessed 85 full-text articles for eligibility. We
studies; Characteristics of ongoing studies. included five trials that fulfilled all inclusion criteria (Cherkin
1998; Gillan 1998; Machado 2010; Schenk 2003; Schenk 2012).
We identified three ongoing trials (ACTRN12616000735459;
CTRI/2017/01/007683; RBR-4yz96t). We present the study flow
diagram in Figure 1.

Description of studies
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Figure 1. Study flow diagram
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Included studies

The five trials included in this review were conducted in high-
income countries: three trials were conducted in the USA (Cherkin
1998; Schenk 2003; Schenk 2012), one in Australia (Machado 2010),
and one in Scotland (Gillan 1998). All trials were published in
English.

Three trials received funding from non-commercial funders
(Cherkin 1998; Gillan 1998; Machado 2010). The remaining two trials
failed to provide information on potential funding sources (Schenk
2003; Schenk 2012).

Trial participants

The sample size for each included trial ranged from 25 to 321,
totaling 563 participants. Three trials recruited participants from
primary care (Cherkin 1998; Gillan 1998; Machado 2010). Two
trials recruited participants from tertiary care (Schenk 2003;
Schenk 2012). Machado 2010 and Schenk 2012 reported exclusively
on acute NSLBP while Cherkin 1998, Gillan 1998, and Schenk
2003 included a mix of participants with acute and subacute NSLBP.
All trials included participants of both sexes.

Cherkin 1998 and Machado 2010 reported that participants
allocated to the group treated with the McKenzie method were
classified as having one of the three McKenzie syndromes
(derangement, dysfunction, and postural syndrome). In Cherkin
1998, 92% were classified as having derangement (no information
was provided for the classification of the remaining 8%), while
in Machado 2010, 94% and 6% were classified as having
derangement and dysfunction syndrome, respectively. One trial
included only participants with derangement syndrome (Schenk
2003). The remaining three trials did not provide information on
participants' classification.

Interventions

Details of the interventions in each trial are presented in
the Characteristics of included studies table. Treatment was
applied during three to nine sessions, which were distributed over
three days to four weeks. Four included trials did not provide
information about treatment duration (Gillan 1998; Machado 2010;
Schenk 2003; Schenk 2012).

In four trials, the McKenzie method was delivered by highly trained
clinicians who had demonstrated competency in the method
(i.e. attained a credentialed status; Gillan 1998; Machado 2010;
Schenk 2003; Schenk 2012). In the remaining trial, only one of 13
clinicians applying the method had not completed an advanced
credentialing program (Cherkin 1998). In two trials, clinicians had
more than 10 years of clinical experience with the McKenzie method
(Cherkin 1998; Schenk 2003). In Machado 2010, credentialed
physiotherapists had also attended a training session with a senior
McKenzie educator prior to the commencement of the study. Two
trials did not provide information about clinicians' experience
(Gillan 1998; Schenk 2012). All included trials were considered to
use treatment procedures that reflected the original principles of
the McKenzie method. In two trials, participants in the McKenzie
method group also received a copy of McKenzie’s Treat Your Own
Back book and a lumbar support (original McKenzie lumbar roll)
(Cherkin 1998; Machado 2010). No information about the use of
the book or lumbar roll was provided in the remaining trials, and
none of the trials reported the use of manual techniques as part of

continuous force progression during treatment with the McKenzie
method.

Two trials compared the McKenzie method to our main comparison
(i.e. minimal intervention (Cherkin 1998; Machado 2010)). In one
trial, the minimal intervention consisted of an educational booklet
informing about potential causes, prognosis, and management of
NSLBP (Cherkin 1998). In another trial, first-line care was applied
to both study groups, and the McKenzie method was provided in
addition to first-line care in participants in the experimental group
(Machado 2010).

Three trials compared the McKenzie method to manual therapy
(Cherkin 1998; Schenk 2003; Schenk 2012). Cherkin 1998 used
chiropractic manipulation, Schenk 2003 used joint mobilization,
and Schenk 2012 used spinal thrust manipulation. The remaining
trial compared the McKenzie method to other interventions,
including non-specific back massage in addition to standard back
care advice (Gillan 1998). None of the included trials compared the
McKenzie method to other types of exercises.

Major outcomes

Pain intensity and disability were assessed in all the included trials,
exceptin Gillan 1998.

Pain intensity

Pain was measured on a numeric rating scale (NRS) in three
trials (Cherkin 1998; Machado 2010; Schenk 2012). Schenk
2003 measured pain on a visual analogue scale (VAS). We converted
all pain outcomes to a 0- to 100-point scale (zero indicates no pain
and 100 indicates the worst pain possible).

Disability

Disability was measured by the Roland-Morris Disability
Questionnaire (RMDQ) in two trials (Cherkin 1998; Machado 2010).
Three trials used the Oswestry Disability Index (ODI) to measure
disability (Gillan 1998; Schenk 2003; Schenk 2012). We converted

all disability outcomes to a 0- to 100-point scale (zero indicates no
disability and 100 indicates severe disability).

Adverse events
None of the included trials reported any adverse events.

Minor outcomes

Two trials assessed the need for future visits to healthcare
professionals (Cherkin 1998; Machado 2010). None of the trials
assessed general health status, return to work, and patient
satisfaction.

Follow-up

All trials assessed at least one outcome in the short term (closest
to two weeks), and two trials provided data on assessments in the
intermediate term (closest to three months) (Cherkin 1998; Gillan
1998).

Excluded studies

After full-text screening, we excluded 17 trials (Arab 2016; Brennan
2006; Buswell 1982; Dettori 1995; Elnaagar 1991; Erhard 1994;
Hosseinifar2013; Kayani2021; Lohana2021;Long 2004; Malmivaara
1995; Mayer 2005; Srivastava 2020; Stankovic 1990; Stankovic
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1995; Waqgar 2016; Yamim 2016). We judged that these trials did
not follow the original principles of the McKenzie method (e.g.
management or treatment strategy in line with the evaluation
and classification, including repeated or sustained end-range
movements of the spine or postural education, or both).

The exclusion of the other 60 trials was due to the following reasons:
trial did not include people with NSLBP (n = 5) (Mahmoudzadeh
2016; Nwuga 1985; Ponte 1984; Thackeray 2016; Van Ravensberg
2005); trial included people with chronic NSLBP (n = 20) (Ali 2013;
Bid 2017; Callaghan 1994; Cuesta-Vargas 2011; Garcia 2013; Garcia
2018; Halliday 2016; Hasanpour 2017; Helmhout 2004; Mannion
1999; Mbada 2014; Mbada 2017; Mazloum 2016; Moncelon 2015;
Murtezani 2015; Petersen 2002; Petersen 2007; Petersen 2011;
Rasmussen 2008; Sakai 2008); trial included people with NSLBP of
mixed duration and it was impossible to separate data from those
with (sub)acute NSLBP (n = 7) (Bonnet 2011; Manca 2007; Miller
2005; Moffet 2006; Nechvatal 2022; Paatelma 2008; RBR-5mcvt6);
trial was not an RCT (n = 7) (ACTRN12613000267752; Apeldoorn
2010; Apeldoorn 2016; Dimaggio 1987; Fernando 1991; Foster 2010;
Mujic 2004); trial proposed McKenzie treatment in both groups (n
=3) (UMIN000018380; Szulc 2015; Udermann 2004); trial evaluated

the effectiveness of otherinterventions (n=17) (Ali 2002; Apeldoorn
2010; Apeldoorn 2012; Apeldoorn 2012b; CTRI/2012/07/002774;
Djavid 2007; Hahne 2011; Helmhout 2008; IRCT201107197057N1;
Nazzal 2013; NCT01794962; Powers 2008; Rittweger 2002; Skargen
1997; Skargen 1998; Smith 2011; Yeung 2003); trial evaluated mixed
intervention, the treatment group includes three types of exercise
programmes and it is not possible to describe the results for
McKenzie therapy individually (n = 1) (Sorensen 2010).

Risk of bias in included studies

We based the decision on the overall risk of bias for each
trial on ratings of the following key quality criteria: random
allocation, allocation concealment, blinding of outcome assessors,
acceptable dropout rate, and intention-to-treat analysis. We judged
all included trials to be at high risk of bias as they rated 'no' or
'unsure' for at least one of these criteria. Figure 2 describes the
percentage of trials with a low, unclear, or high risk of bias for
each of these criteria. Figure 3 presents the results of the risk of
bias assessment for individual trials. Additional details about risk
of bias judgments are shown in the Characteristics of included
studies table.

Figure 2. Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages

across all included studies
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Allocation

We judged four trials to be at low risk of selection bias as
randomization was adequately described (Gillan 1998; Machado
2010; Schenk 2003; Schenk 2012). One trial did not report
sufficient information that could confirm the use of an adequate
randomization procedure (Cherkin 1998). We attempted to contact
the trial author, but because we were not able to obtain any
additional information, we deemed the trial to be at unclear risk of
bias for random sequence generation.

Two trials met the criterion for allocation concealment and we
judged them to be at low risk of bias (Cherkin 1998; Machado 2010).
We judged the remaining three trials to be at high risk of bias for
allocation concealment (Gillan 1998; Schenk 2003; Schenk 2012).

Blinding

All included trials failed to meet the three criteria for blinding:
that is, they were rated ‘no’ for blinding of participants, care
providers, and outcome assessors. Although some trials have
reported that outcome assessors were kept blinded to group
allocation, we still considered these trials to be at high risk of bias
for this criterion since their index and comparison treatments were
not indistinguishable, and all their primary outcomes were self-
reported (see Table 2).

Incomplete outcome data

All four trials provided adequate information about missing
data and had no more than 20% or 30% of data missing for
short-, intermediate-, or long-term follow-ups, respectively, and
we therefore considered them to be at low risk of attrition bias
(Cherkin 1998; Machado 2010; Schenk 2003; Schenk 2012). One trial
exceeded the 20% cut-off for dropouts at its short-term follow-up
and we considered it to be at high risk of attrition bias (Gillan 1998).

Intention-to-treat analysis

Three trials met the criterion for intention-to-treat analysis and we
considered them to be at low risk of bias (Cherkin 1998; Machado
2010; Schenk 2003). The analyses of the remaining trials were not
based on intention-to-treat principles and we considered them to
be at high risk of bias (Gillan 1998; Schenk 2012).

Selective reporting

It was impossible to determine if reporting bias was present in
three trials without a published or registered protocol (Cherkin
1998; Gillan 1998; Schenk 2003). Therefore, we judged these trials
to be at unclear risk of bias. Two trials pre-specified outcomes in
their published protocols and we judged both to be at low risk of
reporting bias (Machado 2010; Schenk 2012).

Group similarity at baseline

Allincluded trials met the criterion for group similarity; that is, the
experimental and control groups were similar regarding the most
important prognostic factors at baseline (Cherkin 1998; Gillan 1998;
Machado 2010; Schenk 2003; Schenk 2012).

Co-interventions

Two trials reported that co-interventions were not allowed and we
therefore considered them to be at low risk of bias (Schenk 2003;
Schenk 2012). We judged one trial to be at high risk of bias due
to unbalanced co-interventions between experimental and control

groups (Cherkin 1998). We judged another trial to be at unclear
risk of bias because it failed to provide information about co-
interventions, and we could not obtain additional information after
contacting the trial author (Gillan 1998).

Compliance

Treatment compliance was found to be acceptable in four trials
(Gillan 1998; Machado 2010; Schenk 2003; Schenk 2012). In one
trial, treatment compliance was not balanced between index and
comparison treatments (Cherkin 1998).

Timing of assessment

In all five trials, assessments were performed at the same time in
experimentaland control groups, for all primary outcomes (Cherkin
1998; Gillan 1998; Machado 2010; Schenk 2003; Schenk 2012). We
considered them to be at low risk of bias.

Other potential sources of bias

We judged one trial to be at high risk of bias because participants
were allowed to cross-over from the index to comparison treatment
(and from comparison treatment to index treatment) at the second
week visit if there was no improvement with the originally assigned
treatment (Schenk 2012). We judged the other four included trials
to be at low risk of other bias (Cherkin 1998; Gillan 1998; Machado
2010; Schenk 2003).

Effects of interventions

See: Summary of findings 1 McKenzie therapy compared with
minimal intervention for (sub)acute low back pain; Summary
of findings 2 McKenzie therapy compared with manual therapy
for (sub)acute low back pain; Summary of findings 3 McKenzie
therapy compared with other interventions for (sub)acute low back
pain

See: Summary of findings 1; Summary of findings 2; Summary of
findings 3.

McKenzie method versus minimal intervention

See: Summary of findings 1 (main comparison).

Major outcomes

There is low-certainty evidence (downgraded one level due to
risk of bias and one level due to imprecision) from two trials
that the McKenzie method may result in a slight reduction (not
clinically important) in pain at short-term when compared to
minimal intervention (Cherkin 1998; Machado 2010). MD was 7.3
points better (95% Cl 12.0 better to 2.6 better; 337 participants) after
the McKenzie method. At intermediate-term, there is low-certainty
evidence (downgraded one level due to risk of bias and one level
due to imprecision) from Cherkin 1998, that the McKenzie method
may not reduce pain when compared to minimal intervention.
MD was 5.0 points better (95% Cl 14.3 better to 4.3 worse; 180
participants) after the McKenzie method (Analysis 1.1).

There is low-certainty evidence (downgraded one level due to risk
of bias and one level due to imprecision) from two trials that the
McKenzie method may not reduce disability at short-term when
compared to minimal intervention (Cherkin 1998; Machado 2010).
MD was 2.7 points better (95% CI 7.5 better to 2.0 worse, 328
participants) after McKenzie method. At intermediate-term, there
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is low-certainty evidence (downgraded one level due to risk of
bias and one level due to imprecision) from Cherkin 1998, that the
McKenzie method may not reduce disability when compared to
minimal intervention. MD was 0.9 points better (95% CI 7.3 better to
5.6 worse; 180 participants) after McKenzie method (Analysis 1.2).

Adverse events were not measured in any included trial.

Minor outcomes

There is low-certainty evidence (downgraded one level due to risk
of bias and one level due to imprecision) from Machado 2010, that
the McKenzie method may result in large and clinically important
reduction of additional health care at short-term compared to
minimal intervention (RR 0.3; 95% Cl 0.1 to 0.7; 139 participants),
corresponding to an absolute difference of 19% fewer healthcare
usage (23% fewer to 8% fewer), and relative difference of 73% fewer
healthcare usage (89% fewer to 30% fewer). In the same trial, the
NNTH is 5 (3 to 14) participants treated with minimal intervention
for one additional health care use (Analysis 1.3).

General health status and return to work were not measured in any
included trial.

Subgroup analyses

Subgroup analysis assessing the duration of the NSLBP episode
(acute versus subacute) was not possible because trials
included only participants with acute NSLBP. Subgroup analysis
assessing the presence of centralization (centralization versus no
centralization) was not possible due to the lack of data.

Sensitivity analyses

A sensitivity analysis to explore the robustness of effect estimates
was not possible as all included trials were at high risk of bias.

McKenzie method versus manual therapy

See: Summary of findings 2.

Major outcomes

There is low-certainty evidence (downgraded one level due to risk
of bias and one level due to imprecision) from three trials that
the McKenzie method may not reduce pain at short-term when
compared to manual therapy (Cherkin 1998; Schenk 2003; Schenk
2012). MD was 8.7 points better (95% CI 27.4 better to 10.0 worse;
298 participants) after McKenzie method. At intermediate-term,
there is low-certainty evidence (downgraded one level due to risk
of bias and one level due to imprecision) from Cherkin 1998, that
the McKenzie method may result in little increase (not clinically
important) in pain when compared to manual therapy. MD was 7.0
points worse (95% CI 0.7 worse to 13.3 worse; 235 participants) after
McKenzie method (Analysis 2.1).

There is low-certainty evidence (downgraded one level due to
risk of bias and one level due to imprecision) from three trials
that the McKenzie method may not reduce disability at short-term
when compared to manual therapy (Cherkin 1998; Schenk 2003;
Schenk 2012). MD was 5.0 points better (95% Cl 15.0 better to 5.0
worse; three trials, 298 participants) after McKenzie method. There
is low-certainty evidence (downgraded one level due to risk of
bias and one level due to imprecision) from Cherkin 1998, that the
McKenzie method may not reduce disability at intermediate-term
when compared to manual therapy. MD was 4.3 points worse (95%

Cl 0.7 better to 9.3 worse; 235 participants) after McKenzie method
(Analysis 2.2).

None of the trials measured adverse events.

Minor outcomes

None of the trials measured general health status, future visits to
healthcare professionals, patient satisfaction, and return to work.

Subgroup analyses

Subgroup analysis assessing the duration of the NSLBP episode
(acute versus subacute) was not performed due to an insufficient
number of included trials (n = 2). Subgroup analysis assessing the
presence of centralization (centralization versus no centralization)
was not possible due to the lack of data.

Sensitivity analyses

A sensitivity analysis to explore the robustness of effect estimates
was not possible as all included trials were at high risk of bias.

McKenzie method versus other interventions

See: Summary of findings 3.

Only one trial compared the McKenzie method with non-specific
low back massage plus standard back care advice (Gillan 1998).

Major outcomes

Because of very low-certainty evidence (downgraded two levels
due to risk of bias and one level due to imprecision) from Gillan
1998, the evidence is very uncertain about the effects of
McKenzie method on disability at short- orintermediate-term when
compared to other interventions. MD was 4.0 points worse (95% ClI
15.4 better to 23.4 worse; 30 participants) after McKenzie method at
short-term. At intermediate-term, MD was 10.0 points worse (95%
Cl 8.9 better to 28.9 worse; 25 participants) after McKenzie method
(Analysis 3.1).

Pain and adverse events were not assessed in the trial reporting on
this comparison.

Minor outcomes

General health status, future visits to healthcare professionals,
patient satisfaction, and return to work were not assessed in the
trial reporting on this comparison.

Subgroup analyses

Subgroup analyses were not possible as this comparison was based
on only one trial.

Sensitivity analyses

Sensitivity analysis was not possible as this comparison was based
on only one trial.

DISCUSSION

Summary of main results

This Cochrane Review investigated the effectiveness of the
McKenzie method for people with (sub)acute NSLBP. When
compared to minimal intervention, there is low-certainty evidence
that the McKenzie method may result in a slight reduction (not
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clinically important) in pain in the short term. However, it appeared
to have no effect on disability in the short term, nor on pain or
disability in the intermediate term. When compared to manual
therapy, there is low-certainty evidence that the McKenzie method
may not reduce pain in the short term or disability in the short and
intermediate term (although it may result in a slight increase in
pain at intermediate-term follow-up). Finally, because of very low-
certainty evidence, it is unclear if the McKenzie method reduces
disability at all follow-ups when compared to other interventions
(back massage plus standard back care advice).

It was not possible to conduct subgroup analyses to explore clinical
heterogeneity (e.g. different duration of NSLBP or presence of
centralization) due to the insufficient number of studies included
in each comparison. Additionally, given the high risk of bias of all
studies included in this review, we could not perform sensitivity
analysis to investigate the robustness of our estimates by excluding
studies with high risk of bias from the analysis.

Overall completeness and applicability of evidence

The five trials included in this review were conducted in high-
income countries. Trials recruited middle-aged participants from
primary and tertiary care, who presented with NSLBP of acute (less
than six weeks) or (sub)acute (less than three months) duration. We
believe that these settings and participants are representative of
the broader population, and that there is no obvious threat to the
generalizability of the findings. The inclusion of trials in which the
McKenzie method was delivered by credentialed clinicians further
contributes to the generalizability of the findings, given that a
proper implementation of the treatment would be expected by
these highly trained health professionals.

Quality of the evidence

Assessments of the certainty of evidence using the GRADE approach
indicated a large degree of uncertainty (very low- or low-certainty
evidence) in the results of this review. Imprecision was one
important problem, as sample sizes were mostly small. Only a
few trials reported on each of the investigated comparisons (e.g.
from a total of 11 comparisons, only four included more than one
trial). This resulted in estimates with wide confidence intervals that
include the possibility of a small or no effect and important benefit.
A high overall risk of bias also contributed to the uncertainty
of evidence. When assessing the risk of bias of individual trials,
we used a conservative approach to assess blinding of outcome
assessors (it was considered present only if the participant was
blinded), which acknowledges the self-reported nature of the
primary outcome measures investigated in this review.

Potential biases in the review process

It was not possible to assess publication bias using funnel plots
due to the low number of included trials. When publication bias
is present, it is expected that small negative trials are less likely
to be published and small positive trials could then lead to an
overestimation of the treatment effect. Given that trials included
in our review showed mostly trivial effects favouring the McKenzie
method, we consider that publication bias is unlikely.

We excluded a number of trials from this review. We excluded
three trials because they analyzed data from participants with a
mixed duration of NSLBP (acute, subacute, and chronic symptoms;
Bonnet 2011; Miller 2005; Moffet 2006). We contacted trial authors,

and they indicated it was not possible to separate the data. We
minimized the risk of missing relevant trials by using a highly
sensitive search strategy with no language restrictions.

We are confident that the estimates presented in this review are
accurate. We followed rigorous methods in accordance with the
most recent Cochrane guidelines (Furlan 2015). As some of the
recommendations from these guidelines were released after the
publication of the review protocol, we adapted the protocol in
order to incorporate them. We have clearly described all changes
in the Differences between protocol and review section. We have
reported information about potential conflicts of interests and how
we handled them during the review process in the Declarations of
interest.

Agreements and disagreements with other studies or
reviews

Three previous reviews investigated the effects of the McKenzie
method for people with (sub)acute low back pain (Clare 2004; Lam
2018; Machado 2006). Itis difficult to compare our findings because
of their different methodological aspects. Clare 2004 evaluated
NSLBP of mixed duration while Lam 2018 tested treatments that
did not reflect McKenzie's original principles, as well as differences
in the grouping of comparison treatments. Nevertheless, the
small effects found in our review are somewhat consistent with
the findings from these previous reviews. For instance, Clare
2004 found that the McKenzie method slightly reduced pain and
disability in the short term when compared to other conservative
treatments (NSAIDS, education, back massage and back care
advice, strength training, and spinal mobilization). Machado 2006
concluded that the McKenzie method does not offer clinically
important benefits in pain and disability when compared with
passive therapies (including educational booklets, ice packs, and
massage). Lam 2018 found moderate- to high-certainty evidence
that the McKenzie method is not clinically superior to other
interventions (i.e. no intervention, education, or manual therapy)
for reducing pain and disability in people with acute LBP.

We found that there is low-certainty evidence that the McKenzie
method may reduce healthcare use in the short term but not in the
long term when compared to minimal intervention. Campos 2020
found promising findings regarding the effects of McKenzie-based
self-management exercise and education compared to minimal
intervention in reducing healthcare use when LBP recurs.

AUTHORS' CONCLUSIONS

Implications for practice

At present, the McKenzie method is not listed among non-
pharmacological treatments recommended by clinical practice
guidelines for the management of people with (sub)acute NSLBP
(ACP 2017; NICE 2016). The Clinical Guidelines Committee of the
American College of Physicians (ACP) strongly recommend that
people with this condition are treated with superficial heat over
the lower back, manual therapy, and acupuncture (ACP 2017).
The 2016 guidelines from the National Institute for Health and
Care Excellence (NICE) also recommend manual therapy (such as
spinal manipulation, mobilization, and massage), but only as a
treatment that is applied in conjunction with self-management
and exercise. However, exercises recommended in NICE guidelines
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comprise non-tailored group exercises, differing substantially from
those used in the McKenzie method (NICE 2016).

Our findings suggest that the McKenzie method is not an effective
treatment for (sub)acute NSLBP, as we found that very low- to low-
certainty evidence demonstrated a minimal beneficial effect (or no
effect) for pain and disability. Current clinical practice guideline
recommendations should not change based on the results of this
Cochrane Review.

Implications for research

Despite the widespread belief that customized exercise programs
enable better outcomes for people with NSLBP, treatment effects
of the McKenzie method on pain and disability were generally very
small or absent. Considering that all included trials were at high
risk of bias and yet they did not demonstrate a clinically important
benefit, it is unlikely that future low risk of bias studies will show
different results.

The underestimation of treatment effects due to the inclusion
of trials not adequately implementing the McKenzie method has
been a major source of criticism of another review on this topic
(Machado 2006). However, we are confident that this was not the
case in our review, as we included trials in which the management
of participants was in line with the evaluation and classification
proposed by the McKenzie method.

The thoughtful design of future trials (and improved reporting)
could reduce uncertainty by minimizing the risk of performance
and detection bias. Although blinding of participants is particularly
difficult in trials of non-pharmacological treatments for NSLBP,

the assessment of participants' baseline expectations of treatment
may contribute to judgements on the risk of bias given their
recognized role as treatment-effect modifiers (Beasley 2017,
Kalauokalani2001). Additionally, the implementation of alternative
strategies to maximize protocol adherence, such as the use of
structurally equivalent comparison groups, could also reduce
the likelihood of performance biases, such as imbalanced
co-interventions (Cherkin 1998). Finally, future trials on the
effectiveness of the McKenzie method for (sub)acute NSLBP should
incorporate the investigation of potential adverse events as well as
participant-reported outcomes that reflect both the personal and
societal burden of (sub)acute NSLBP. One example of the latter is
the assessment of additional healthcare use in trials that are fully
powered for this outcome, which was analyzed in our review as a
minor outcome.
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Study characteristics
Methods o Study design: randomized controlled trial
« Setting: Group Health Cooperative of Puget Sound, Washington, USA
Participants « Acute/subacute population
« Inclusion criteria: patients 20-64 years of age who saw their primary care physician for low back pain
and who still had pain 7 days later.
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Cherkin 1998 (continued)

« Exclusion criteria: mild or no pain 7 days after the visit to the physician, a history of back surgery, sci-
atica, systemic or visceral causes of the pain, osteoporosis, a vertebral fracture or dislocation, severe
neurologic signs, spondylolisthesis, coagulation disorders, or a severe concurrent illness, pregnant.
Patients 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.

« N =321: treatment group = 133; control group (A) = 122; control group (B) = 66

« Age, mean (SD) years: treatment group = 41.8 (11.5); control group (A) = 39.7 (9.4); control group (B)
=40.1(11.2)

« Sex: treatment group = female (47%), male (53%); control group (A) = female (53%), male (47%); con-
trol group (B) = female (42%), male (58%)

Interventions « Treatment group: McKenzie method - patients are taught to perform exercises that centralize their
symptoms and to avoid movements that peripheralize them. Subjects received McKenzie’s Treat Your
Own Back book and a lumbar-support cushion. It was scheduled up to 9 visits, at the discretion of the
therapist, over the ensuing month.

« Control group (A): chiropractic - the most common method of chiropractic manipulation was used: a
short-lever, high-velocity thrust directed specifically at a “manipulable lesion.” This procedure is typ-
ically performed with the patient lying on his or her side on a segmental table. An exercise sheet was
used that emphasized stretching and strengthening but excluded extension exercise. It was scheduled
up to 9 visits, at the discretion of the therapist, over the ensuing month.

« Control group (B): education - the booklet discussed causes of back pain, prognosis, appropriate use
of imaging studies and specialists, and activities for promoting recovery and preventing recurrences.

Outcomes « Pain (NRS)
« Disability (RMDQ)
« Future visits to healthcare professionals
« Timing of assessments: 4 weeks and 3 months

Notes Therapists from McKenzie group were trained at McKenzie Institute, and all but one therapist passed an
advanced McKenzie credentialing examination. The chiropractors had 6 to 14 years of experience.

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk We contacted the trial author and his response was: "This was done 20 years

tion (selection bias) ago and | can't remember the details. All | can say is that we had a highly com-
petent biostatistician in charge of the randomisation."

Allocation concealment Low risk "After baseline data had been collected, the subjects were randomly assigned

(selection bias) without stratification to receive physical therapy, chiropractic manipulation,
or an educational booklet with the use of sealed, opaque envelopes."

Blinding (performance High risk The index and control groups are distinguishable for the patients.

bias and detection bias)
All outcomes

Blinding of participants High risk The index and control groups are distinguishable for the care providers.
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- High risk The primary outcomes are self-reported outcomes, in which the patient (un-
sessment (detection bias) blinded) is the outcome assessor.
All outcomes
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Cherkin 1998 (continued)

Incomplete outcome data
(attrition bias)
All outcomes

Low risk "Between 89 and 96 percent of the subjects responded to each of the fol-
low-up questionnaires."

Intention to treat analysis

Low risk Data were analysed according to the intention-to-treat principles.

Selective reporting (re-
porting bias)

Unclear risk No protocol is available and the report does not include enough information
to make this judgement.

Group similarity at base-
line

Low risk There were no differences among the three treatment groups in any baseline
demographic characteristics or outcome measures.

Co-interventions High risk The percentage of subjects who used back pain medication was different be-
tween groups (27% - McKenzie group; 18% - chiropractic group; 33% - educa-
tion group)

Compliance High risk The mean number of chiropractic visits exceeded the mean number of physi-

cal therapy visits (6.9 versus 4.6)

Timing of outcome assess-  Low risk All patients were evaluated at the same time.
ment
Other bias Low risk Free from other sources of bias
Gillan 1998
Study characteristics
Methods « Study design: randomized controlled trial

« Setting: Abeerden Royal Hospitals Trust, Aberdeen, UK

Participants

« Acute/subacute population

« Inclusion criteria: patients with an subacute episode of LBP (< 12 weeks duration) and a lateral shift
of the lumbosacral spine

» Exclusion criteria: patients with chronic back pain or previous spinal surgery and those who needed
immediate surgical intervention

o N =40: treatment group = 19; control group =21

« Age range, years: treatment group = 29-55 (male), 26-53 (female); control group = 29-58 (male), 32 to
53 (female)

« Sex (N): treatment group = 7 female, 4 male; control group = 6 female, 8 male

Interventions

« Treatment group: McKenzie method
« Control group: non-specific back massage and standard back care advice

« Both groups were treated by the same therapist using a standard protocol and attended 2 or 3 times
during the first week and thereafter at the discretion of the therapist.

Outcomes « Disability (ODI)
+ Timing of assessments: 4 weeks and 3 months
Notes Patients were treated by a physiotherapist holding the McKenzie diploma in mechanical diagnosis and
therapy
Risk of bias
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Gillan 1998 (continued)

Bias

Authors' judgement

Support for judgement

Random sequence genera-  Low risk "Patients were randomly allocated, using a list of random numbers, to one of
tion (selection bias) two groups for management".
Allocation concealment High risk Alist of random numbers was used
(selection bias)
Blinding (performance High risk The index and control groups are distinguishable for the patients.
bias and detection bias)
All outcomes
Blinding of participants High risk The index and control groups are distinguishable for the care providers.
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- High risk The primary outcomes are self-reported outcomes, in which the patient (un-
sessment (detection bias) blinded) is the outcome assessor.
All outcomes
Incomplete outcome data  High risk High and not balanced rate of withdrawals for short-term follow-up (30% in
(attrition bias) control group; 40% in McKenzie group, approximately)
All outcomes
Intention to treat analysis High risk Patients who withdrawn from the study were excluded from the analysis.
Selective reporting (re- Unclear risk Protocol not available and the report does not include enough information to
porting bias) make this judgement.
Group similarity at base- Low risk There were no important differences among the groups in baseline demo-
line graphic characteristics or outcome measures.
Co-interventions Unclear risk No information on the text. We attempted to contact the authors, but our at-
tempts were unsuccessful.
Compliance Low risk Both groups were attended 2 to 3 sessions during the first week and thereafter
at the description of the therapist.
Timing of outcome assess-  Low risk Patients in both groups were evaluated at same time
ment
Other bias Low risk Free of other sources of bias
Machado 2010
Study characteristics
Methods « Study design: multi-centre randomized controlled trial

« Setting: 27 medical practices located in a socioeconomically diverse region in Sydney, Australia

Participants

« Acute/subacute population

« Inclusion criteria: patients had to be 18-80 years old, present with a new episode of acute non-specific
low back pain (< 6 weeks duration) and to be able and willing to visit one of the trial physical thera-
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Machado 2010 (continued)

pists for commencement of the McKenzie treatment program within 48 hours of presentation to the
physician.

« Exclusion criteria: patients with nerve root compromise, “red flags” for spinal pathology, spinal
surgery in the past 6 months, pregnancy, severe cardiovascular or metabolic disease, or the inability
to read and understand English.

« N =148: treatment group = 73; control group =73
« Age, mean (SD) years: treatment group = 47.5 (14.4); control group = 45.9 (14.9)
« Sex (N): treatment group = 38 female, 35 male; control group = 35 female, 38 male

Interventions

« Treatment group: McKenzie method - in addition to the first-line care, physical therapists were in-
structed to follow exclusively the treatment principles described in McKenzie’s textbooks. For most
participants, the guiding treatment principle was to encourage directions of movement and postures
that produced centralization of pain. The number of treatment sessions was at the discretion of the
physical therapist, with a maximum of 6 sessions over 3 weeks. Participants were also encouraged to
perform the prescribed exercises at home and to follow the therapist’s postural advice at all times.
A copy of the Treat Your Own Back book was provided to all participants. Some participants also re-
ceived a lumbar support (original McKenzie lumbar roll) at the therapist’s discretion.

« Control group: first-line care - based on guideline recommendations that consisted of 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. Partici-
pants were instructed to follow the physician’s advice for the next 3 weeks and, if necessary, to return
for follow-up visits during this period.

Outcomes « Pain (NRS)
« Disability (RMDQ)
« Timing of assessments: 1 week and 3 weeks

Notes Treatment was provided by physical therapists who had achieved the status of credentialed in McKen-
zie methods.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk A computer-generated randomisation sequence was used (randomisation per-
muted blocks of 4, 6 and 8)

Allocation concealment
(selection bias)

Low risk Sequentially, numbered, sealed and opaque envelopes were used.

Blinding (performance
bias and detection bias)
All outcomes

High risk The index and control groups are distinguishable for the patients.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk The index and control groups are distinguishable for the care providers.

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk The primary outcomes are self-reported outcomes, in which the patient (un-
blinded) is the outcome assessor.

Incomplete outcome data  Low risk The maximum number of participants lost to follow-up in any time was 8 (5%)
(attrition bias)
All outcomes
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Machado 2010 (continued)

Intention to treat analysis Low risk Data were analysed according to the intention to treat principles.
Selective reporting (re- Low risk All of the study's pre-specified outcomes in the protocol have been reported.
porting bias)
Group similarity at base- Low risk All demographic and clinical characteristics were similar between groups.
line
Co-interventions Low risk Co-interventions were equally applied across both groups.
Compliance Low risk Adherence rates were 66% over the first week and 74% over the treatment pe-
riod.
Timing of outcome assess-  Low risk Participants in both groups were evaluated at same time.
ment
Other bias Low risk Free of other sources of bias
Schenk 2003
Study characteristics
Methods « Study design: randomized controlled trial

« Setting: hospital-based outpatient clinic, New York, USA

Participants

« Acute/subacute population

« Inclusion criteria: participants classified with lumbar posterior derangement, aged 21-76 years old
» Exclusion criteria: participants classified with lumbar joint dysfunction

« N=25: treatment group = 15; control group = 10

» Age, mean years: treatment group = 40.1; control group = 44.8

« Sex (N): treatment group = 8 female, 7 male; control group =2 female, 7 male

Interventions

Treatment group: McKenzie method (therapeutic exercises consisted of lumbar extension or lumbar
flexion with the hips offset)

Control group: joint mobilization (passive movement applied to the spinal segments based on the
patient's response to repeated movements and passive mobility testing)

The interventions for all subjects consisted of postural correction and ambulation on the treadmill
for up to 20 minutes. Subjects in each group performed five sets of ten repetitions of the prescribed
exercise or received five sets of ten repetitions of joint mobilization.

Outcomes Pain (VAS)
Disability (ODI)
Timing of assessments: 3 weeks
Notes Participants were treated by the same physical therapist, who was certified in McKenzie method.
Risk of bias
Bias Authors' judgement  Support for judgement

Random sequence genera-
tion (selection bias)

Low risk

Computer randomization was used
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Schenk 2003 (continued)

Allocation concealment High risk The author was contacted and reported that the process of allocation conceal-

(selection bias) ment was carried out by drawing a slip of paper from a box.

Blinding (performance High risk The index and control groups are distinguishable for the patients.

bias and detection bias)

All outcomes

Blinding of participants High risk The index and control groups are distinguishable for the care providers.

and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- High risk The primary outcomes are self-reported outcomes, in which the patient (un-

sessment (detection bias) blinded) is the outcome assessor.

All outcomes

Incomplete outcome data  Low risk There were no missing outcome data.

(attrition bias)

All outcomes

Intention to treat analysis Low risk There were no dropout or withdrawals and all patients were analysed in the
groups to which they were allocated.

Selective reporting (re- Unclear risk No protocol available and the report does not include enough information to

porting bias) make this judgement.

Group similarity at base- Low risk Demographic and clinical characteristics are similar between groups.

line

Co-interventions Low risk The trial author was contacted and reported that there were no co-interven-
tions.

Compliance Low risk All participants were seen for three physical therapy visits

Timing of outcome assess-  Low risk Both groups were measured at same time

ment

Other bias Low risk Free of other sources of bias

Schenk 2012
Study characteristics
Methods o Study design: randomized controlled trial

« Setting: outpatient physical therapy clinics in a regional health care system, New York, USA

Participants

« Acute/subacute population

« Inclusion criteria: at least 18 years old and experienced an episode of LBP at the time of physical ther-
apy referral. Originally, subjects were enrolled in the study if they met at least three of five of the selec-
tion criteria in the clinical prediction rules introduced by Flynn 2002: duration of symptoms 16 days,
at least one hip with 35° of internal rotation, lumbar hypomobility, no symptoms distal to the knee,
and an FABQ work score 19.

 Exclusion criteria: history of spinal surgery; progressive disease process; being treated for psycholog-
ical illness; pregnant; symptoms relative to cauda equina syndrome; did not understand English; en-
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Schenk 2012 (continued)

gaged in litigation related to their LBP. Individuals who were insured through workers compensation
or no fault insurance were also excluded from the study.

« N=31:treatment group = 15; control group = 16

« Age mean (range) years: treatment group = 39 (25-58); control group = 46 (18-65)
« Sex (N): treatment group = 12 female, 7 male; control group = 7 female, 5 male

« Duration of symptoms (days): treatment group = 18; control group = 15

Interventions « Treatment group: McKenzie method - exercises according to the directional preference determined
at the initial visit were recommended in both the clinic and as home exercises).

« Control group: spinal thrust manipulation - treatment consisting of the regional lumbopelvic thrust
technique (the therapist stood opposite the side to be manipulated. The patient was passively side-
bent away from the therapist. The therapist passively rotated the patient and then delivered a quick
posterior and inferior thrust through the anterior superior iliac spine). Participants received instruc-
tion on the hand-heel rock range of motion exercise for 30 repetitions and 20 repetitions for sessions
1 and 2, respectively. The hand-heel rock involved lumbar movement into flexion and then extension
from the quadruped position).

« Allparticipants were instructed to complete a daily log of adherence to the home exercises. In addition
tothe STM or MDT administered in the clinic, participants performed 10 repetitions of the movements
in the directional preference on an hourly basis during the day only, from session 3 until discharge as
the home exercise program.

Outcomes « Pain (NRS)
+ Disability (ODI)
« Timing of assessments: 4 weeks

Notes Both groups were treated by physical therapist with certification in McKenzie method

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk "Participants were randomly assigned via a computerized random number
tion (selection bias) generator".

Allocation concealment High risk The author was contacted and reported that the process of allocation conceal-
(selection bias) ment was carried out by alternating the assigned interventions.

Blinding (performance High risk The index and control groups are distinguishable for the patients.

bias and detection bias)
All outcomes

Blinding of participants High risk The index and control groups are distinguishable for the care providers.
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- High risk The primary outcomes are self-reported outcomes, in which the patient (un-
sessment (detection bias) blinded) is the outcome assessor.

All outcomes

Incomplete outcome data  Low risk The percentage of withdrawals did not exceed 20% in the short term fol-
(attrition bias) low-up.

All outcomes

Intention to treat analysis High risk Participants who crossed-over were not included in the analysis.
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Schenk 2012 (continued)

Selective reporting (re- Low risk All of the study's pre-specified outcomes in the protocol have been reported.

porting bias)

Group similarity at base- Low risk Demographic and clinical characteristics were similar between groups.

line

Co-interventions Low risk The author was contacted and reported that there were no co-interventions.

Compliance Low risk "All subjects, regardless of enrolment, performed 10 repetitions of lumbar
movements. Participants in the MDT group performed the repetitive move-
ments in the DP on an hourly basis throughout the day, from session 3 un-
til discharge as the home exercise program, a standard part of a MDT inter-
vention. Those in the STM group performed lumbar flexion and extension in
quadruped (‘cat and camel’) for 10 repetitions hourly throughout the day, from
session 3 until discharge".

Timing of outcome assess-  Low risk All participants were evaluated at the same time.

ment

Other bias High risk Participants could cross-over to the alternative at the week 2 visit if they failed

to improve with the randomly assigned treatment.

Participants were included if they met at least three of five of the selection cri-
teria in clinical prediction rules. However, only those who met four of these cri-
teria were retained for analysis.

FABQ: Fear-Avoidance Beliefs Questionnaire

LBP: Low back pain

MDT: Mechanical Diagnosis and Therapy
NRS: Numerical Pain Rating Scale

ODI: Oswestry Disability Index
RMDQ: Roland Morris Disability Questionnaire

STM: spinal manipulative therapy

VAS: Visual Analogue Scale

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion
ACTRN12613000267752 Not a randomised controlled trial.
Ali 2002 The study used another intervention.
Ali 2013 Chronic population

Apeldoorn 2012

The study used other intervention.

Apeldoorn 2016

Not a randomised controlled trial.

Arab 2016 The study did not use the principles of original McKenzie therapy.
Bid 2017 Chronic population
Bonnet 2011 Mixed population

Brennan 2006

The study did not use the principles of the original McKenzie therapy.
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Study

Reason for exclusion

Buswell 1982

The study did not use the principles of the original McKenzie therapy.

Callaghan 1994

Chronic population

CTRI/2012/07/002774

The study used another intervention.

Cuesta-Vargas 2011

Chronic population

Dettori 1995

The study did not use the principles of the original McKenzie therapy.

Dimaggio 1987

Not a randomised controlled trial.

Djavid 2007

The study used another intervention.

Elnaagar 1991

The study did not use the principles of the original McKenzie therapy.

Erhard 1994

The study did not use the principles of the original McKenzie therapy.

Fernando 1991

Not a randomised controlled trial.

Foster 2010 Not a randomised controlled trial.
Garcia 2013 Chronic population

Garcia 2018 Chronic population

Hahne 2011 The study used another intervention.
Halliday 2016 Chronic population

Hasanpour 2017 Chronic population

Helmhout 2004

Chronic population

Helmhout 2008

The study used other intervention.

Hosseinifar 2013

The study did not use the principles of the original McKenzie method

IRCT201107197057N1

The study used other intervention.

Kayani 2021

The study did not use the principles of the original McKenzie therapy.

Lohana 2021

The study did not use the principles of the original McKenzie therapy.

Long 2004

The study did not use the principles of the original McKenzie therapy.

Mahmoudzadeh 2016

Not non-specific low back pain.

Malmivaara 1995

The study did not use the principles of the original McKenzie therapy.

Manca 2007

Mixed population

Mannion 1999

Chronic population

Mayer 2005

The study did not use the principles of the original McKenzie therapy.

The McKenzie method for (sub)acute non-specific low back pain (Review)
Copyright © 2023 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

37



O

Cpchrane
Library

Trusted evidence.
Informed decisions.
Better health.

Cochrane Database of Systematic Reviews

Study

Reason for exclusion

Mazloum 2016

Chronic population

Mbada 2014 Chronic population
Mbada 2017 Chronic population
Miller 2005 Mixed population
Moffet 2006 Mixed population

Moncelon 2015

Chronic population

Mujic 2004

Not a randomised controlled trial.

Murtezani 2015

Chronic population

Nazzal 2013

The study used another intervention.

NCT01794962

The study used another intervention.

Nechvatal 2022

Mixed population

Nwuga 1985

Not non-specific low back pain.

Paatelma 2008

Mixed population

Petersen 2002

Chronic population

Petersen 2007

Chronic population

Petersen 2011

Chronic population

Ponte 1984

Not non specific low back pain (nerve root compromise).

Powers 2008

The study used another intervention.

Rasmussen 2008

Chronic population

RBR-5mcvt6 Mixed population
Rittweger 2002 The study used another intervention.
Sakai 2008 Chronic population

Skargen 1997

The study used another intervention.

Skargen 1998

The study used another intervention.

Smith 2011

The study used another intervention.

Sorensen 2010

Mixed intervention. The treatment group includes 3 types of exercise programmes and it is not pos-

sible to describe the results for McKenzie therapy individually.

Srivastava 2020

The study did not use the principles of the original McKenzie therapy.
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Study

Reason for exclusion

Stankovic 1990

The study did not use the principles of the original McKenzie therapy.

Stankovic 1995

The study did not use the principles of the original McKenzie therapy.

Szulc 2015 Impossible to evaluate the treatment effect of McKenzie method, because both groups received
treatment with McKenzie method.
Thackeray 2016 Not non-specific low back pain.

Udermann 2004

Impossible to evaluate the treatment effect of McKenzie method, because both groups received

treatment with McKenzie method.

UMIN000018380 Both groups received treatment with McKenzie method.

Van Ravensberg 2005 Not non-specific low back pain.

Waqqar 2016 The study did not use the principles of the original McKenzie therapy.
Yamim 2016 The study did not use the principles of the original McKenzie therapy.
Yeung 2003 The study used another intervention.

Characteristics of ongoing studies [ordered by study ID]

ACTRN12616000735459

Study name Comparison of two exercise approaches for the management of low back pain in the emergency
department setting

Methods Randomized controlled trial

Participants + Acute low back pain
» Age: 20-50 years
+ Sex: male and female

Interventions « Treatment group: McKenzie method and NSAIDS, paracetamol and opioids if necessary.
« Control group: Management will include patient education and assurance, symptom relief by
analgesia (NSAIDS, paracetamol, and opioids if necessary), as well as recommendation to stay as
active as possible including return to work.

Outcomes « Pain score (0-10)
« Roland Morris disability questionnaire (0-24)

Starting date May 2016

Contact information Mr Mahender Samtani

(Mahender.Samtani@health.qld.gov.au)

Notes Current status of the trial: recruiting ongoing
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CTRI/2017/01/007683

Study name Effects of exercises on high reactivity of brain in chronic low back pain
Methods Randomized controlled trial
Participants + Chronic NSLBP

* Age: 18-50 years
« Sex: male and female

Interventions » Treatment group: McKenzie method
» Control group: conventional physiotherapy intervention

Outcomes « Central Sensitization Inventory
« Pressure Pain Threshold
+ Roland Morris Disability Questionnaire
« Fear Avoidance beliefs Questionnaire
« Back flexors and Extensors endurance
« Numerical Pain Rating Scale
+ Global rate of Change Scale

Starting date January 2017

Contact information Bid Dibyendunarayan Dhrubaprasad

(dnbid71@gmail.com)

Notes Current status of the trial: recruiting ongoing
RBR-4yz96t
Study name Comparative effects of core and Mckenzie stabilization exercises on non-specific chronic low back

pain in hospital workers of the Santa Luzia hospital of Capao Da Canoa

Methods Randomized controlled trial

Participants « Low back pain
* Age: 18-60 years
+ Sex: male and female

Interventions » Treatment group: McKenzie method
« Control group: CORE exercises

Outcomes » Reduction of back pain assessed through the Visual Analog Pain Scale from preoperative to post
intervention evaluations.
« Improvement of the level of functionality by reducing the scores of the functional questionnaire of
Roland Morris and Oswestry before and after intervention.

Starting date August 2018

Contact information Marcelo Baptista Dohnert

(mdohnert@hotmail.com)

Notes Current status of the trial: recruiting completed

NSAIDS: non-steroidal anti-inflammatory drugs
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NSLBP: non-specific low back pain

DATA AND ANALYSES

Comparison 1. McKenzie method versus minimal intervention

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants
1.1 Pain intensity 2 Mean Difference (IV, Random, Subtotals only
95% Cl)
1.1.1 Short-term (closest to 2 2 328 Mean Difference (IV, Random, -7.30[-12.04, -2.56]
weeks) 95% Cl)
1.1.2 Intermediate-term (closest 1 180 Mean Difference (IV, Random, -5.00 [-14.29, 4.29]
to 3 months) 95% Cl)
1.2 Disability 2 Mean Difference (IV, Random, Subtotals only
95% Cl)
1.2.1 Short-term (closest to 2 2 328 Mean Difference (IV, Random, -2.74[-7.52,2.04]
weeks) 95% Cl)
1.2.2 Intermediate-term (closest 1 180 Mean Difference (IV, Random, -0.87[-7.31, 5.57]
to 3 months) 95% Cl)
1.3 Future visits to healthcare 1 Risk Difference (M-H, Random, Subtotals only
professionals 95% Cl)
1.3.1 Short-term (closest to 2 1 139 Risk Difference (M-H, Random, -0.19[-0.31,-0.07]

weeks)

95% Cl)

Analysis 1.1. Comparison 1: McKenzie method versus minimal intervention, Outcome 1: Pain intensity

McKenzie Minimal intervention Mean Difference Mean Difference
Study or Subgroup Mean Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.1.1 Short-term (closest to 2 weeks)
Cherkin 1998 23 26 129 31 29 60 30.4% -8.00 [-16.60, 0.60] -
Machado 2010 18 17.08 70 25 17.08 69 69.6% -7.00 [-12.68 , -1.32] B
Subtotal (95% CI) 199 129 100.0% -7.30 [-12.04, -2.56] ‘
Heterogeneity: Tau? = 0.00; Chi2 = 0.04, df = 1 (P = 0.85); I> = 0%
Test for overall effect: Z = 3.02 (P = 0.003)
1.1.2 Intermediate-term (closest to 3 months)
Cherkin 1998 27 27 117 32 32 63 100.0% -5.00 [-14.29, 4.29]
Subtotal (95% CI) 117 63 100.0% -5.00 [-14.29 , 4.29] ,

Heterogeneity: Not applicable

Test for overall effect: Z = 1.05 (P = 0.29)

Test for subgroup differences: Chi2 = 0.00, df = 1 (P < 0.00001), I2 = 0%

4100 -50
Favours McKenzie

0 50 100
Favours minimal
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Analysis 1.2. Comparison 1: McKenzie method versus minimal intervention, Outcome 2: Disability

McKenzie Minimal intervention Mean Difference Mean Difference
Study or Subgroup Mean Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.2.1 Short-term (closest to 2 weeks)
Cherkin 1998 17.82 20 129 21.3 18.69 60 66.7% -3.48[-9.33, 2.37]
Machado 2010 20 2491 70 21.25 24.91 69 33.3% -1.25[-9.53, 7.03]
Subtotal (95% CI) 199 129 100.0% -2.74[-7.52 , 2.04]
Heterogeneity: Tau? = 0.00; Chi2 = 0.19, df = 1 (P = 0.67); 2= 0%
Test for overall effect: Z = 1.12 (P = 0.26)
1.2.2 Intermediate-term (closest to 3 months)
Cherkin 1998 17.82 21.3 117 18.69 20.86 63 100.0% -0.87 [-7.31, 5.57]
Subtotal (95% CI) 117 63 100.0% -0.87 [-7.31, 5.57] ,

Heterogeneity: Not applicable

Test for overall effect: Z = 0.26 (P = 0.79)

2100 -50
Favours McKenzie

Analysis 1.3. Comparison 1: McKenzie method versus minimal
intervention, Outcome 3: Future visits to healthcare professionals

50 100
Favours minimal

McKenzie Minimal intervention Risk Difference Risk Difference
Study or Subgroup Events  Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.3.1 Short-term (closest to 2 weeks)
Machado 2010 5 70 18 69 100.0% -0.19 [-0.31, -0.07] '
Subtotal (95% CI) 70 69 100.0% -0.19 [-0.31, -0.07] ‘
Total events: 5 18

Heterogeneity: Not applicable

Test for overall effect: Z = 3.10 (P = 0.002)

1 05

0.5 1

Test for subgroup differences: Not applicable 0
Favours McKenzie Favours minimal
Comparison 2. McKenzie method versus manual therapy
Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants
2.1 Pain intensity 3 Mean Difference (IV, Random, Subtotals only
95% Cl)
2.1.1 Short-term (closest to 2 3 298 Mean Difference (IV, Random, -8.67[-27.37,10.02]
weeks) 95% Cl)
2.1.2 Intermediate-term (closest 1 235 Mean Difference (IV, Random, 7.00[0.70, 13.30]
to 3 months) 95% Cl)
2.2 Disability 3 Mean Difference (IV, Random, Subtotals only
95% Cl)
2.2.1 Short-term (closest to 2 3 298 Mean Difference (IV, Random, -4.98 [-15.00, 5.04]

weeks)

95% Cl)
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Outcome or subgroup title

No. of studies

No. of partici-
pants

Statistical method

Effect size

2.2.2 Intermediate-term (closest
to 3 months)

1

235

Mean Difference (IV, Random,
95% Cl)

4.30[-0.72,9.32]

Analysis 2.1. Comparison 2: McKenzie method versus manual therapy, Outcome 1: Pain intensity

McKenzie Manual therapy Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
2.1.1 Short-term (closest to 2 weeks)
Cherkin 1998 23 26 129 19 19 118 41.4% 4.00 [-1.65, 9.65] 1m-
Schenk 2003 15 18.7 15 35 14.8 10 35.5% -20.00 [-33.18, -6.82] — .
Schenk 2012 15 34 15 29 34 11 23.1%  -14.00 [-40.45, 12.45] [ — N—
Subtotal (95% CI) 159 139 100.0% -8.67 [-27.37, 10.02] ‘
Heterogeneity: Tau? = 211.36; Chi? = 11.84, df = 2 (P = 0.003); I? = 83%
Test for overall effect: Z = 0.91 (P = 0.36)
2.1.2 Intermediate-term (closest to 3 months)
Cherkin 1998 27 27 117 20 22 118 100.0% 7.00[0.70, 13.30] l
Subtotal (95% CI) 117 118 100.0% 7.00 [0.70, 13.30] ‘
Heterogeneity: Not applicable
Test for overall effect: Z = 2.18 (P = 0.03)
Test for subgroup differences: Chi2 = 0.00, df = 1 (P < 0.00001), I = 0% _2:0 _1:0 1:0 2:0

Favours McKenzie

Favours manual therapy

Analysis 2.2. Comparison 2: McKenzie method versus manual therapy, Outcome 2: Disability

McKenzie Manual therapy Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
2.2.1 Short-term (closest to 2 weeks)
Cherkin 1998 17.8 20 129 16.1 19.1 118 48.1% 1.70[-3.18, 6.58] [
Schenk 2003 18.3 10.5 15 28.9 16.6 10 31.5% -10.60[-22.18, 0.98] =
Schenk 2012 13.7 12.3 15 25.7 27.6 11 20.5%  -12.00[-29.46 , 5.46] — -l
Subtotal (95% CI) 159 139 100.0% -4.98 [-15.00 , 5.04] ‘
Heterogeneity: Tau? = 48.21; Chi? = 5.34, df = 2 (P = 0.07); 2= 63%
Test for overall effect: Z = 0.97 (P = 0.33)
2.2.2 Intermediate-term (closest to 3 months)
Cherkin 1998 17.8 21.3 117 13.5 17.8 118 100.0% 4.30[-0.72,9.32]
Subtotal (95% CI) 117 118 100.0% 4.30 [-0.72, 9.32] ’

Heterogeneity: Not applicable
Test for overall effect: Z = 1.68 (P = 0.09)

Test for subgroup differences: Chi? = 0.00, df = 1 (P < 0.00001), I> = 0%

Comparison 3. McKenzie method versus other interventions

2100 -50
Favours McKenzie

0

50 100
Favours manual therapy

Outcome or subgroup title

No. of studies

No. of partici-
pants

Statistical method

Effect size

3.1 Disability

Mean Difference (IV, Random,
95% Cl)

Subtotals only
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants
3.1.1 Short-term (closest to 2 1 30 Mean Difference (IV, Random, 4.00 [-15.44, 23.44]
weeks) 95% Cl)
3.1.2 Intermediate-term (closest 1 25 Mean Difference (IV, Random, 10.00 [-8.95, 28.95]

to 3 months)

95% Cl)

Analysis 3.1. Comparison 3: McKenzie method versus other interventions, Outcome 1: Disability

Mckenzie Other intervention Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
3.1.1 Short-term (closest to 2 weeks)
Gillan 1998 38 30 15 34 24 15 100.0% 4.00 [-15.44 , 23.44]
Subtotal (95% CI) 15 15 100.0% 4.00 [-15.44 , 23.44]
Heterogeneity: Not applicable
Test for overall effect: Z = 0.40 (P = 0.69)
3.1.2 Intermediate-term (closest to 3 months)
Gillan 1998 30 24 11 20 24 14 100.0% 10.00 [-8.95, 28.95]
Subtotal (95% CI) 11 14 100.0% 10.00 [-8.95 , 28.95] t

Heterogeneity: Not applicable

Test for overall effect: Z = 1.03 (P = 0.30)

Test for subgroup differences: Chi2 = 0.00, df = 1 (P < 0.00001), I2 = 0%

-100

50

0 50

100

Favours McKenzie

Favours other

ADDITIONAL TABLES

Table 1. Sources of risk of bias

Bias domain Source of bias Possible answers
Selection (1) Was the method of randomization adequate? Yes/No/Unsure
Selection (2) Was the treatment allocation concealed? Yes/No/Unsure
Performance (3) Was the patient blinded to the intervention? Yes/No/Unsure
Performance (4) Was the care provider blinded to the intervention? Yes/No/Unsure
Detection (5) Was the outcome assessor blinded to the intervention? Yes/No/Unsure
Attrition (6) Was the dropout rate described and acceptable? Yes/No/Unsure
Attrition (7) Were all randomized participants analyzed in the group to which they were ~ Yes/No/Unsure
allocated?
Reporting (8) Are reports of the study free of suggestion of selective outcome reporting? Yes/No/Unsure
Selection (9) Were the groups similar at baseline regarding the most important prognos-  Yes/No/Unsure

tic indicators?
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Table 1. Sources of risk of bias (continued)

Performance (10) Were co interventions avoided or similar? Yes/No/Unsure

Performance (11) Was the compliance acceptable in all groups? Yes/No/Unsure

Detection (12) Was the timing of the outcome assessment similar in all groups? Yes/No/Unsure

Other (13) Are other sources of potential bias unlikely? Yes/No/Unsure
Furlan 2015

Table 2. Instructions for risk of bias assessments

Item should be rated as “yes” (low risk of bias) only if the following is present:

1 Random (unpredictable) assignment sequence (i.e. tossing a coin for studies with 2 groups or
rolling a dice if = 2 groups; drawing balls of different colours or ballots with group labels from a
dark bag; using a computer-generated random sequence, preordered opaque sealed envelopes or
sequentially-ordered vials; making a telephone call to central office). Group assignments by alter-
nation, birth date, social insurance or security number, date of invitation to participate, or hospital

registration number are not adequate (i.e. non-random).

2 Assignment generated by an independent person, who does not participate in decisions about par-

ticipant’s eligibility (i.e. does not have access to information about trial participants and has no in-

fluence on the assignment sequence or any decision about eligibility).

3 Index and comparison treatments are indistinguishable (i.e. treatments look the same), or treat-
ments are distinguishable but blinding of trial participants was tested and found to be successfully

achieved.

4 Index and comparison treatments are indistinguishable (i.e. treatments look the same), or treat-
ments are distinguishable but blinding of care providers was tested and found to be successfully

achieved.

5 Index and comparison treatments are indistinguishable (i.e. treatments look the same), or treat-
ments are distinguishable but blinding of outcome assessors was tested and found to be success-

fully achieved. Blinding success should be assessed for each primary outcome separately.

This item should also be rated as ‘yes’ (low risk of bias) if:

- Item 3 (participant blinding) is rated as ‘yes’ and either the outcome is self-reported (i.e. pain and
disability) or treatment or adverse effects cannot be identified during face-to-face assessment;

- Item 4 (blinding of care providers) is rated as ‘yes’ and the outcome is a clinical or therapeutic
event assessed by the care provider (i.e. use of co-intervention, hospitalization length, treatment

failure, etc);

- Treatment/adverse effects cannot be identified during contactless outcome assessment (i.e. re-

view of health administrative data, radiographs, magnetic resonance imaging, etc).

6 Number of dropouts and withdrawals does not exceed 20% at short-term follow-up or 30% at long-

term follow-up, or both, and reasons for dropout and withdrawal are given and do not indicate

substantial bias (N.B. these percentages are arbitrary, not supported by literature).

7 Data from all randomized patients are reported and analyzed in the group of original allocation, ir-

respective of treatment noncompliance or co-interventions.

8 All the results from pre-specified outcomes are adequately reported. To make this judgment, the
full trial report should be compared to its published protocol pr registration. In the absence of a
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Table 2. Instructions for risk of bias assessments (continued)
protocol/registration, this item should be rated as ‘yes’ only if there is sufficient information in the
full trial report to support the absence of selective outcome reporting.

9 Experimental and control groups are similar at baseline regarding demographic factors, duration
and severity of complaints, percentage of patients with neurological symptoms, and primary out-
come measure(s).

10 There are no co-interventions or co-interventions are similar between experimental and control
groups.
11 The reviewer determines if treatment compliance is acceptable according to data reported on in-

tensity, duration and frequency of sessions for both index and comparison treatment(s). For exam-
ple, physiotherapy treatment is usually administered over multiple sessions. This item is not rele-
vant for single-session treatments (i.e. surgery).

12 Timing of assessment is the same in experimental and control group(s) for all primary outcomes.

13 Other types of bias are absent. Examples of other sources of potential bias include (but are not lim-
ited to) the use of an outcome measure that lacks validity (i.e. does not measure what it intends to
measure) and disclosed or suspected undisclosed conflict of interest (COI). For example, the COI
statement of an industry-sponsored trial must explicitly state that funders had no role in data col-
lection or statistical analyses.

Furlan 2015

APPENDICES

Appendix 1. Loading strategies in the McKenzie method
1. Dynamic strategies

Dynamic loading strategies include repeated movements performed in different directions. While performing these repeated movements,
patients are asked to report any changes in the intensity or location of their pain, such as centralization. A potential increase or decrease
in the spinal range of motion is also assessed by the therapist.

Flexion in standing

With feet shoulder-width apart and maintaining knee extension, the patient is asked to flex the spine as far as pain allows and to return to
neutral standing (Figure 4A). This movement is then repeated up to 10 times.
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Figure 4. Dynamic loading strategies: 2A, flexion in standing; 2B, extension in standing, 2C, flexion in lying;
2D, extension in lying; 2E, side glide in standing, 2F, therapist-assisted side glide in standing. Reproduced with
permission of Spinal Publications NZ Ltd

2A 2B

Extension in standing

With feet shoulder-width apart and maintaining knee extension, the patient is asked to place the hands at the lower back, to bend
backwards as far as pain allows and to return to neutral standing (Figure 4B). This movement is then repeated up to 10 times.

Flexion in lying

Lying in supine with the feet resting flat on the plinth, the patient is asked to bring the knees up to the chest and to apply overpressure
so maximum lumbar flexion is achieved (Figure 4C). The patient is then asked to return to the initial position and to repeat the movement
up to 10 times.

Extension in lying

Lying prone with hands directly under the shoulders, the patient is asked to raise the upper body by extending the arms and maintaining
the thighs and legs on the plinth (Figure 4D). The patient is then asked to return to the initial position and to repeat the movement up
to 10 times.

Side glide in standing

Standing with the feet shoulder-width apart and maintaining shoulders parallel to the ground, the patient is asked to move the hips to the
left (left side gliding) or right (right side gliding) while their trunk remains in a neutral position (Figure 4E). The patient is then asked to
return to the initial position and to repeat the movement up to 10 times. Therapist assistance may be needed to perform the movement
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(Figure 4F), particularly when there is a lateral shift deformity, which consists of an acute non-structural misalignment of the spine (also
known as sciatic scoliosis).

2. Static strategies

Static loading strategies include sustained postures that are held at end-range for up to five minutes. Different postures may be used during
the examination, including slouched sitting (Figure 5A), sitting erect, long sitting, standing slouched, standing erect, and lying prone in
extension (Figure 5B).

Figure 5. Static loading strategies: 3A, slouched sitting; 3B, lying prone in extension. Reproduced with permission
of Spinal Publications NZ Ltd

3B

3. Other strategies

When the above dynamic and static loading strategies fail to provide a clear symptom response to assist in the classification of low back
pain, overpressure may be applied by the therapist. For example, while the patient performs extension in lying as described above, the
therapist applies overpressure perpendicular to the spine still allowing the movement to occur (Figure 6A). The magnitude of the force
applied by the therapist is dictated by the symptom response. For example, more pressure should be applied if this causes less pain.
Another potential variation of this loading strategy is to perform the movement with the hips off-centre, usually shifted away from the
painful side (Figure 6B).
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Figure 6. Other strategies: 4A, extension in lying with therapist overpressure; 4B, extension in lying with hips off-

centre. Reproduced with permission of Spinal Publications NZ Ltd

Appendix 2. Search strategies
CENTRAL
1 dorsalgia.tw,kf.

2 exp Back Pain/

3 (backache or back ache).tw,kf.
4 back pain.tw,kf.

5 exp Low Back Pain/

6 (lumb* adj3 pain).tw,kf.

7 coccyx.tw,kf.

8 coccydynia.tw,kf.

9 sciatica.tw,kf.

10 exp sciatic neuropathy/

11 spondylosis.tw,kf.

12 lumbago.tw,kf.

13 or/1-12

14 McKenzie.tw,kf.

15 Mechanical Diagnosis.tw,kf.
16 end-range.tw,kf.

17 active range of motion.tw,kf.

18 unloaded exercise.tw,kf.
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19 directional preference.tw,kf.

20 extension exercise.tw,kf.

21 centralization.tw,kf.

22 or/14-21

23 Physical Therapy Modalities/
24 subgroups.tw,kf.

2523 and 24

2622 0r25

27 13 and 26

MEDLINE

1 randomised controlled trial.pt.
2 controlled clinical trial.pt.

3 pragmatic clinical trial.pt.

4 comparative study.pt.
5random™.ti,ab.

6 placebo.ab;ti.

7 drug therapy.fs.

8 trial.ab,ti.

9 groups.ab,ti.

10 0r/1-9

11 (animals not (humans and animals)).sh.
1210 nnot11

13 dorsalgia.tw,kf.

14 exp Back Pain/

15 (backache or back ache).tw,kf.
16 back pain.tw,kf.

17 exp Low Back Pain/

18 (lumb* adj3 pain).tw,kf.

19 coccyx.tw,kf.

20 coccydynia.tw,kf.

21 sciatica.tw,kf.

22 exp sciatic neuropathy/

23 spondylosis.tw,kf.

24 lumbago.tw,kf.

250r/13-24
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26 McKenzie.tw,kf.

27 Mechanical Diagnosis.tw,kf.
28 end-range.tw,kf.

29 active range of motion.tw,kf.
30 unloaded exercise.tw,kf.

31 directional preference.tw,kf.
32 extension exercise.tw,kf.

33 centralization.tw,kf.

34 0r/26-33

35 Physical Therapy Modalities/
36 subgroups.tw,kf.

3735and 36

3834 0r37

3912 and 25and 38

Embase

1 Randomized Controlled Trial/

2 exp Controlled Clinical Trial/

3 Controlled Study/

4 Double Blind Procedure/

5 Single Blind Procedure/

6 crossover procedure/

7 placebo/

8 randomization/

9 random*.ti,ab.

10 placebo?.ti,ab.

11 allocat™.ti,ab.

12 assign*.ti,ab.

13 blind* ti,ab.

14 (compare or comparing or compared or comparison or comparative).ti,ab.
15 (controlled adj7 (study or design or trial)).ti,ab.

16 (cross-over or crossover).ti,ab.

17 ((singl* or doubl* or trebl* or tripl*) adj25 (blind* or mask*)).ti,ab.
18 trial.ti,ab.

19 or/1-18

20 exp animals/ or exp invertebrate/ or animal experiment/ or animal model/ or animal tissue/ or animal cell/ or nonhuman/
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21 human/ or normal human/ or human cell/

2220and 21

2320 not 22

2419 not 23

25 dorsalgia.tw,kw.

26 (backache or back ache).tw,kw.
27 back pain.tw,kw.

28 exp LOW BACK PAIN/

29 exp BACKACHE/

30 (lumb* adj3 pain).tw,kw.

31 coccyx.tw,kw.

32 coccydynia.tw,kw.

33 sciatica.tw,kw.

34 sciatica/

35 exp ISCHIALGIA/

36 spondylosis.tw,kw.

37 lumbago.tw,kw.

38 or/25-37

39 McKenzie.tw,kw.

40 Mechanical Diagnosis.tw,kw.
41 end-range.tw,kw.

42 active range of motion.tw,kw.
43 unloaded exercise.tw,kw.

44 directional preference.tw,kw.
45 extension exercise.tw,kw.

46 centralization.tw,kw.

47 centralisation.mp.

48 or/39-47

49 subgroups.tw,kw.

50 physiotherapy/

51 kinesiotherapy/ or movement therapy/
52500r51

5349 and 52

5448 or 53

5524 and 38 and 54
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CINAHL

Last searched 16 April 2019

S65 S63 OR S64

S64 S62 AND EM 20160406-20190416

S63 S62 Limiters - Published Date: 20160401-20190431
S62 S49 and S61

S61 S50 or S51 or S52 or S53 or S54 or S55 or S56 or S57 or S60
S60 S58 and S59

S59 (MH "Physical Therapy") OR (MH "Therapeutic Exercise")
S58 "subgroups"

S57 "centralization"

S56 "extension exercise"

S55 "directional preference”

S54 "unloaded exercise"

S53 "active range of motion"

S52 "end-range"

S51 "Mechanical Diagnosis"

S50 "McKenzie"

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

S42 lumbar N2 vertebra

S41 (MH "Lumbar Vertebrae")

S40 "coccydynia"

S39 "cocecyx"

S38 "sciatica"

S37 (MH "Sciatica")

S36 (MH "Coccyx")

S35 529 or S30 or S31 or S32 or S33 or S34

S34 backache or "back ache"

S33 lumb* W3 pain
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S32 back pain

S31 (MH "Low Back Pain")

S30 (MH "Back Pain+")

S29 "dorsalgia"

$28 S26 NOT S27

S27 (MH "Animals")

$26 S7 or S12 or S19 or S25

$25 520 or S21 or S22 or S23 or S24
S24 volunteer™

S23 prospective*

S22 control*

S21 followup

S20 follow-up

S$19S13 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+") 1

S13 (MH "Random Sample")
S12S8o0rS9orS10orS1l
S11lrandom*

S10 placebo*

S9 (MH "Placebos")

S8 (MH "Placebo Effect")
S7S1orS2orS3orS4orS5orS6
S6 triple-blind

S5 single-blind

S4 double-blind

S3trial or blind*

S2 "randomi?ed controlled trial*"
S1 (MH "Clinical Trials+")

2016 search

S62 S49 and S61

S61 S50 or S51 or S52 or S53 or S54 or S55 or S56 or S57 or S60
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S60 S58 and S59

S59 (MH "Physical Therapy") OR (MH "Therapeutic Exercise")
S58 "subgroups"

S57 "centralization"

S56 "extension exercise"

S55 "directional preference”

S54 "unloaded exercise"

S53 "active range of motion"

S52 "end-range"

S51 "Mechanical Diagnosis"

S50 "McKenzie"

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
S42 lumbar N2 vertebra

S41 (MH "Lumbar Vertebrae")

S40 "coccydynia"

S39 "coccyx"

S38 "sciatica"

S37 (MH "Sciatica")

S36 (MH "Coccyx")

S35 529 or S30 or S31 or S32 or S33 or S34
S34 backache or "back ache"

S33 lumb* W3 pain

S32 back pain

S31 (MH "Low Back Pain")

S30 (MH "Back Pain+")

S29 "dorsalgia"

$28 S26 NOT S27

S27 (MH "Animals")

S26 S7 or S12 or S19 or S25
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S25S20 or S21 or S22 or S23 or S24

S24 volunteer*

S23 prospective*

S22 control*

S21 followup

S20 follow-up

S$19S13 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")
S12S8o0rS9orS10o0rS1l
S11lrandom*

S10 placebo*

S9 (MH "Placebos")

S8 (MH "Placebo Effect")
S7S1orS2orS3orS4orS5orS6
S6 triple-blind

S5 single-blind

S4 double-blind

S3 clinical W3 trial

S2 "randomi?ed controlled trial*"
S1 (MH "Clinical Trials+")

PEDro
Last searched 16 April 2019

Abstract & Title: McKenzie

AND

Problem: Pain

AND

Body Part: lumbar spine, sacro-iliac joint or pelvis
New records added since 6 April 2016

LILACS
Last searched 16 April 2019
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Title, abstract, subject field: dor lombar AND tratamento

limit by year 2016 - 2019

Title, abstract, subject field: (McKenzie AND (back pain OR backache OR lumbar pain OR lumbago OR dorsalgia OR sciatica))
limit by year 2016 - 2019

2016 search

Title, abstract, subject field: dor lombar AND tratamento; limit to type of study: clinical trials, guideline, systematic reviews, cohort, health
economic evaluation, health technology assessment, overview (all options present except case studies)

Title, abstract, subject field: McKenzie

SciELO

Last searched 16 April 2019

SciELO Network, all indexes: dor lombar AND tratamento

SciELO Network, all indexes: (McKenzie AND (back pain OR backache OR lumbar pain OR lumbago OR dorsalgia OR sciatica))
PubMed

Last searched 2016

(McKenzie AND (back pain OR backache Or lumbar pain OR lumbago OR dorsalgia OR sciatica) AND (pubstatusaheadofprint OR
publisher[sb] or pubmednotmedline[sb]))

ClinicalTrials.gov

Last searched 16 April 2019

Advanced, Other terms field: (mckenzie AND (back pain OR backache OR lumbar pain OR lumbago OR dorsalgia OR sciatica))

First posted: 6 April 2016 - 16 April 2019

2016 search

Advanced search, search terms field: (mckenzie AND (back pain OR backache OR lumbar pain OR lumbago OR dorsalgia OR sciatica))
WHO ICTRP

Last searched 16 April 2019

Basic search: McKenzie AND back pain OR McKenzie AND backache OR McKenzie and lumbago OR McKenzie AND lumbar pain OR McKenzie
AND sciatica OR McKenzie AND dorsalgia

Selected studies with date of registration from 2016 to 2019

Appendix 3. GRADE approach to evidence synthesis

The certainty of evidence was categorized as follows:

« High (0ce0) : there are consistent findings among at least 75% of RCTs with no limitations of the study design; consistent, direct, and
precise data, and no known or suspected publication biases. We are very confident that the true effect lies close to that of the estimate
of the effect.

+ Moderate (0000) : one of the domains is not met. We are moderately confident in the effect estimate: the true effect is likely to be
close to the estimate of the effect, but there is a possibility that it is substantially different.

o Low (0000) : two of the domains are not met. Our confidence in the effect estimate is limited: the true effect may be substantially
different from the estimate of the effect.

« Verylow (@000) : three of the domains are not met. We have very little confidence in the effect estimate: the true effect is likely to be
substantially different from the estimate of effect.

The evidence available to answer each sub-question was graded on the domains in the following manner:
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« Study design and risk of bias: refer to the results of the risk of bias assessment of the studies. If most studies (= 75% of studies) were
classified as "low risk of bias", indicating no limitation, we did not downgrade. If most studies were classified as "unclear risk of bias",
with no serious limitation (i.e. lack of allocation concealment, lack of intention-to-treat analysis, large loss to follow-up), we did not
downgrade. However, if most studies were classified as "unclear risk of bias", with serious limitations, we downgraded one level. If most
studies were classified as "high risk of bias", indicating serious limitations, we downgraded one level. If most studies were classified as
"high risk of bias", with very serious limitations, we downgraded two levels.

« Inconsistency (heterogeneity): refers to unexplained heterogeneity of results. Results are considered inconsistent when: wide variance
of point estimates across studies; minimal or no overlap of confidence intervals (Cl); and by the results of the I test. We downgraded
one level if significant heterogeneity was presented by |2 test = 50%, and by two levels when heterogeneity was considerable (i.e. when
12> 75%), unless there was a plausible explanation for the heterogeneity.

« Indirectness (inability to generalize): refers to the extent to which the people, interventions, and outcomes in the trials are not
representative of those defined in the inclusion criteria of the review; or that the results are based on an indirect comparison. We
downgraded the certainty of evidence by one level if > 25% of the participants were outside the target group and by two levels when
there was indirectness for two or more elements of the research question.

« Imprecision (insufficient or imprecise data): refers to when studies included a low number of participants and events, and thus have a
wide confidence interval for each outcome. We downgraded the certainty of evidence by one level if the 95% Cl around the estimate of
effect is sufficiently wide, including the possibility of a small or no effect and important benefit or harm. We downgraded by two levels
when we judged we have a very serious imprecision.

« Publication bias: refers to the probability of selective publication of trials and outcomes. We planned to use a funnel plot to estimate the
likelihood of publication bias when there were more than 10 studies in a comparison. We downgraded one level if investigators failed
to report studies (typically those that show no effect: publication bias) or outcomes (typically those that may be harmful or for which
no effect was observed: selective outcome reporting bias) on the basis of results.
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DIFFERENCES BETWEEN PROTOCOL AND REVIEW

As the period between the protocol publication and the review was long, most of the differences occurred to follow new recommendations
proposed by the Cochrane Handbook and the Cochrane Back and Neck (CBN) Group (Furlan 2015).

In addition to including RCTs enrolling participants who have sought treatment for (sub)acute NSLBP, we also included trials recruiting
adults with the target condition.

We combined no intervention and minimal intervention in the same comparison group.

We chose minimal intervention as the main comparison.

We added two databases (CINAHL and PubMed) and two trial registries (ClinicalTrials.gov and ICTRP) to the search strategy.

Instead of rating risk of bias using the criteria recommended by the Cochrane Back Review Group in 2009, we used 5 key criteria for this
assessment: (1) random sequence generation, (2) allocation concealment, (3) blinding of outcome assessors, (4) acceptable dropout
rate, (5) intention-to-treat analyses. We judged trials rated as “unclear” or “high risk” in at least one of these criteria to be at high risk
of bias.

We adopted a random-effects model for all meta-analyses (instead of a fixed-effect model in the presence of sufficient homogeneity),
following the recommendation from the CBN method guideline (Furlan 2015).

We used the CBN method guideline to define the criteria to rate the overall certainty of evidence (Furlan 2015).

For unit of analysis issues, we planned to deal with cluster-RCTS and crossover trials but we did not find any trials with these study
designs to include in this review.

We classified the treatment effect as clinically important if it was at least of moderate magnitude (= 10 points of a continuous scale,
or=1.25RR<0.8).

We calculated the magnitude and relative treatment effects for the dichotomous outcomes and reported them in Effects of
interventions. Additionally, for the outcomes that showed a clinically important difference between groups, we also reported the
number needed to treat for an additional beneficial outcome (NNTB).

For the summary of findings (SoF) tables, we decided to include the following outcomes: pain intensity and disability at short-term and
intermediate-term follow-up, and adverse events. We also decided to present the results for all comparisons included in the review in
the SoF tables. These decisions about SoF tables were not approached in the protocol.
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