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ABSTRACT
Background The McKenzie Method of Mechanical
Diagnosis and Therapy (MDT) is one of the exercise
approaches recommended by low back pain (LBP)
guidelines. We investigated the efficacy of MDT
compared with placebo in patients with chronic LBP.
Methods This was a prospectively registered, twoarm randomised placebo controlled trial, with a blinded
assessor. A total of 148 patients seeking care for chronic
LBP were randomly allocated to either MDT (n=74) or
placebo (n=74). Patients from both groups received 10
treatment sessions over 5 weeks. Patients from both
groups also received an educational booklet. Clinical
outcomes were obtained at the end of treatment (5
weeks) and 3, 6 and 12 months after randomisation.
Primary outcomes were pain intensity and disability at
the end of treatment (5 weeks). We also conducted a
subgroup analysis to identify potential treatment effect
modifiers that could predict a better response to MDT
treatment.
Results The MDT group had greater improvements in
pain intensity at the end of treatment (mean difference
(MD) −1.00, 95% CI −2.09 to −0.01) but not for
disability (MD −0.84, 95% CI −2.62 to 0.93). We did
not detect between-group differences for any secondary
outcomes, nor were any treatment effect modifiers
identified. Patients did not report any adverse events.
Conclusion We found a small and likely not clinically
relevant difference in pain intensity favouring the MDT
method immediately at the end of 5 weeks of treatment
but not for disability. No other difference was found for
any of the primary or secondary outcomes at any followup times.
Trial registration number ClinicalTrials.gov
(NCT02123394)

Background
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Low back pain (LBP) is one of the most prevalent, costly and disabling health conditions
worldwide.1–3 Patients with chronic LBP (ie, with
a duration of 12 weeks or more)4 are even more
likely to seek care5–7 and use health services8 9 than
patients with acute LBP. Healthcare utilisation due
to LBP has increased substantially over the past two
decades,10 with increasing use of surgery,11 spinal

injections,12 13 opioid medications14 15 and visits to
physiotherapists.16 17
Current guidelines for chronic LBP recommend exercise as a treatment option.10 18 19 Some
evidence suggests it may be important to combine
education with exercise.20 The McKenzie Method
of Mechanical Diagnosis and Therapy (MDT)
prescribes repeated exercises in a specific direction,
combined with an educational approach21 22 and
according to guidelines, it can benefit patients with
chronic LBP in the short term.10 19 MDT involves
the assessment of symptomatic and mechanical
responses to repeated movements and sustained
positions.21 22Patients’ responses to this assessment
are used to classify them into three subgroups:
derangement, dysfunction and postural.21 22 The
treatment is then tailored to this classification.21
22
MDT aims to give patients the ability to selfmanage their pain through the specific exercises
and education provided.21 22
MDT has been widely investigated in patients with
acute LBP, but not in patients with chronic LBP.23–
25
There are just three randomised clinical trials
(RCTs), which compare MDT with other interventions in patients with chronic LBP.23–25 One of these
RCTs found that MDT reduced pain at 4 weeks
compared with conventional physiotherapy25 and
another reported greater improvements in disability
at 1 month compared with Back School method.23
However, no differences were identified between
MDT and an educational intervention.24 No studies
have compared MDT against a placebo treatment
to identify its true efficacy. It also remains unclear
if some characteristics of patients (effect modifiers)
can modify the clinical response of patients treated
with MDT.26 We hypothesised that patients with
clear centralisation, pain located below the knee,
higher baseline pain intensity and younger patients
would respond better to MDT than to placebo.27 28
Therefore, the primary objective of this trial was to
assess the efficacy of MDT in patients with chronic
non-specific LBP at the end of a 5-week treatment
programme. Our secondary objective was to assess
the effect of the programme through to 12-month
follow-up and to identify possible treatment effect
modifiers for MDT.
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Methods
Trial design

MDT group

A simple randomisation schedule was computer generated
by one of the study investigators not directly involved with
the assessment and treatment of patients. The allocation was
concealed by using consecutive numbered, sealed and opaque
envelopes. Before randomisation, all patients were assessed
according to the MDT approach. This enabled the MDT assessment findings/classification to be explored as effect modifiers.
The MDT assessment involved a medical history and physical
examination.21 The physical examination focuses on using
repeated or sustained end-range loading strategies in standing
or lying postures. Depending on the response of symptoms to
these loading strategies, patients are classified as having derangement, dysfunction or postural syndrome.21 Eligible patients were
allocated to the treatment groups (MDT or placebo) by a physiotherapist who opened the next available numbered envelope
prior to the first treatment session.

The McKenzie Method of MDT prescribes repeated exercises in
a specific direction, combined with an educational approach to
treat patients with mechanical pain.21 22 The participants allocated to this group were treated according to the principles of
the MDT method21 22 and the choice of therapeutic exercise was
guided by the history, physical examination findings and classification into three syndromes/groups: (1) derangement syndrome,
(2) dysfunction syndrome and (3) postural syndrome.21 22 The
exercises were individually progressed as indicated by reassessment.22
In the case of patients classified with derangement syndrome,
the exercises were performed following the directional preference of movement, identified by relief of pain, centralisation
of pain (pain referred to a peripheral location from the spine
is progressively abolished) or abolishment of pain.21 22 The
directional preference movement can be spine flexion, spine
extension or spine lateral shift.21 22 Patients were instructed to do
10–15 repetitions of home exercises matching their directional
preference, three to five times per day.
For patients classified with dysfunction syndrome, the selected
directional movement for treatment was the one that produced
pain at the end of range of motion, which returned to resting
level after the patient returned to the initial/neutral position.21 22
This treatment choice aimed to stretch shortened tissues. Patients
were instructed to do 10–15 repetitions of exercise, three to five
times per day into the painful or stiff direction. Patients with
postural syndrome were treated by correcting sitting or other
poor postures, since these patients only have pain in sustained
end of range postures.21 22 Furthermore, all patients in the MDT
group also received a book of MDT educational advice called
‘Treat Your Own Back.’32 Descriptions of the exercises prescribed
in this study were published previously.23 Adherence to home
exercises was monitored by means of a daily log that the patient
filled in at home and brought to the therapist at each subsequent
session. The care provider who treated patients in this group had
6 years of clinical experience as a physiotherapist and completed
the Level A—Lumbar Spine Course, certified by the McKenzie
Institute of Brazil, 3 years before the study started. Since then,
the therapist had clinical experience using the method and also
worked as the therapist on another MDT trial.23

Blinding

Placebo group

Prospectively registered, two-arm, placebo randomised
controlled trial with a blinded assessor. All methodological steps
of this study are described in detail in the published protocol.29
There were no deviations from the registered protocol.29

Participants and recruitment

Participants were patients seeking care for chronic non-specific
LBP (with a duration of at least 3 months)4 in the physiotherapy
clinic of the Universidade Cidade de São Paulo (São Paulo/Brazil)
between May 2014 and July 2015. To be eligible, patients had
to have a pain intensity of at least 3 points (measured on a 0–10
point Numerical Pain Rating Scale (NPRS)); aged between 18
and 80 years; and be able to read Portuguese. Patients with any
contraindication to exercise,30 ultrasound or shortwave therapy;
evidence of nerve root compromise tested by a clinical neurological examination (with at least two of these signs: motor,
reflex or sensory abnormalities); serious spinal pathology (eg,
fracture, tumour, inflammatory and infectious diseases); serious
cardiovascular and metabolic diseases; previous back surgery; or
pregnancy were excluded.

Randomisation

At the end of the study, the assessor was asked whether the
patients were allocated to the real treatment group or to the
placebo group in order to measure blinding. Given the nature of
the study it was not possible to blind the therapists to the interventions. We described the study to the patients as ‘a comparison
of two physiotherapy treatments, with one of the interventions
being a placebo. Placebo means a treatment delivered at a
non-therapeutic dose and patients were unlikely to distinguish
between a real and a placebo treatment.’

Interventions

Patients from both groups received a 5-week treatment
programme (10 treatment sessions, twice a week, for 30–40 min
duration). All patients also received a translated version of ‘The
Back Book.’31 The chief investigator of the study audited both
interventions once every month. Patients were treated in an
outpatient physiotherapy clinic by independent therapists to
minimise possible preference bias of therapists. One therapist
delivered the MDT treatment and two therapists delivered the
placebo.
2

Patients allocated to the placebo group were treated with
detuned pulsed ultrasound (IbramedR) for 5 min with patients
in side lying. They also received detuned short wave diathermy
(IbramedR) in pulsed mode for 25 min (in a supine position).
The devices were used with the internal cables disconnected to
obtain the placebo effect. However, it was possible to handle
them and adjust doses and alarms as if they were connected to
simulate clinical practice as well as to increase the credibility of
these devices to the patients. This type of placebo has been used
successfully in previous trials with patients with LBP.33–36 The
care providers who treated patients in this group were physiotherapists, one with 3 years of clinical experience and the other
with 9 years of experience.

Outcomes

Demographic and clinical characteristics (eg, marital status,
educational status, medication, smoking and physical activity)
and each patient’s expectancy for improvement were assessed
at baseline assessment.37 Clinical outcomes were measured at
the baseline assessment, at the end of treatment, and 3, 6 and
Garcia AN, et al. Br J Sports Med 2017;0:1–8. doi:10.1136/bjsports-2016-097327
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Figure 1 Flow diagram of the study. MDT, Mechanical Diagnosis and Therapy.
12 months after randomisation. The primary outcomes were
pain intensity38 and disability39 40 at the end of treatment. The
secondary outcomes were pain intensity and disability 3, 6 and 12
months after randomisation and function,41 42 kinesiophobia,43
and global impression of recovery38 at the end of treatment and
3, 6 and 12 months after randomisation. All measurement tools
were previously cross-culturally adapted into Brazilian-Portuguese and have had their measurement properties tested.38 39 43
Pain intensity was recorded as average pain intensity for the
past 7 days on an 11-point NPRS scored from 0 (no pain) to 10
(worst possible pain).38 Disability was assessed with the Roland
Morris Disability Questionnaire (RMDQ), scored from 0 (no
disability) to 24 (high disability).39 40 Function was assessed with
the Patient Specific Functional Scale (PSFS) using the average
of three items scored from 0 (unable to perform) to 10 (able to
perform at preinjury level).41 42 Global perceived effect (GPE)
was scored from −5 (vastly worse) to +5 (completely recovered).38 Kinesiophobia was assessed by the Tampa Scale of
Kinesiophobia, scored from 17 (no kinesiophobia) to 68 (high
kinesiophobia).43 Expectancy of improvement was assessed by a
scale from 0 (no expectancy for improvement) to 10 (expectancy
for the greatest possible improvement).37

Statistical analysis

A sample of 148 patients (74 per group) provided 80% power
to detect a difference of 1 point in pain intensity measured by
NPRS (estimated SD of 1.84 points)33 and a difference of 4
points in disability measured by the RMDQ39 40 (estimated SD of
4.9 points)33 allowing for alpha level of 5% and loss to follow-up
of 15%. The statistical analysis followed intention-to-treat principles.44 The characteristics of the participants were presented
using descriptive statistical tests. The between-group differences
(effects of treatment) and their respective 95% CIs were calculated by constructing linear mixed models45 using interaction
Garcia AN, et al. Br J Sports Med 2017;0:1–8. doi:10.1136/bjsports-2016-097327

terms of treatment groups versus time, all models were adjusted
for baseline estimates.
We also conducted a subgroup analysis to identify potential
treatment effect modifiers that could predict a better response to
MDT treatment. This was calculated by linear regression models
using change in pain and disability from baseline to 5 weeks as
the dependent variables. Only patients classified as derangement syndrome (104/148, 70.7%) at baseline were included
in this analysis as they received a similar treatment approach.
We prospectively selected four potential effect modifiers for
treatment after consideration of the theoretical rationale and
consultation with an educator in the MDT approach (clear
centralisation, pain below the knee, higher baseline pain intensity and younger age).28 All four potential effect modifiers were
investigated in separate models. Continuous effect modifiers
(pain intensity and age) were dichotomised using a median split.
Each model included terms for group, predictor and the interaction term (group × predictor). As this was an exploratory
secondary analysis and likely underpowered we assessed both
the statistical significance and the point estimates of the interaction term. We considered an interaction term of greater than 1
point on the NPRS or 3 points on the RMDQ to be potentially
clinically important at 5 weeks of follow-up.46 We used IBM
SPSS V.19.0 for the analyses.

Results
Recruitment and baseline data

From a total of 179 patients who were seeking care for LBP, 148
were considered eligible and were included in the study between
May 2014 and June 2016. One participant was excluded after
randomisation because he had a diagnosis of cancer during the
period of treatment. As this patient was incorrectly included in
the study he was excluded from the study and analyses. Therefore,
3
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Table 1 Demographic and clinical characteristics of the patients at
baseline (n=148)
Variables

MDT (n=74)

Placebo (n=73)

Gender
 Female

58 (78.4)

54 (74.0)

 Male

16 (21.6)

19 (26.0)

Age (years)

57.47 (12.16)

55.47 (13.65)

Duration of symptoms (months)*

36 (102.0)

48 (96.0)

Weight (kg)

73.73 (13.72)

77.90 (16.75)

Height (m)

1.61 (0.08)

1.62 (0.09)

 Single

15 (20.3)

20 (27.4)

 Married

44 (59.5)

32 (43.8)

 Divorced

11 (14.9)

11 (15.1)

 Widowed

4 (5.4)

10 (13.7)

 Elementary degree

36 (48.6)

43 (59.0)

 High school

21 (28.4)

18 (24.7)

 University

17 (23.0)

12 (16.4)

Use of medication

41 (55.4)

48 (65.8)

Physically active

20 (27)

23 (31.5)

Smoker

7 (9.5)

10 (13.9)

Recent low back pain episode

50 (67.6)

52 (71.2)

Pain intensity (0–10)

7.19 (1.81)

6.99 (1.73)

Disability (0–24)

13.28 (6.20)

14.32 (5.82)

Function (0–10)

4 (1.92)

3.92 (1.73)

Global perceived effect (−5 to +5)

−2.12 (3.0)

−1.92 (3.16)

Kinesiophobia (17–68)

50.18 (7.29)

53.33 (8.15)

Expectancy of improvement (0–10)

8.35 (2.0)

8.16 (1.85)

Marital status

Education status

MDT classification
  Derangement

55 (74.3)

49 (67.1)

  Dysfunction

3 (4.1)

11 (15.1)

  Postural

5 (6.8)

3 (4.1)

  Other

11 (14.9)

10 (13.7)

*Duration of symptoms is expressed as median (IQR).
Categorical variables are expressed as number (%), continuous variables are
expressed as mean (SD).
MDT, Mechanical Diagnosis and Therapy.

the statistical analyses were conducted on the remaining 147
patients (figure 1). The characteristics of the patients at baseline are described in table 1. The baseline characteristics of both
groups were similar for most variables, the only exception being
kinesiophobia. Nevertheless, all treatment effects are adjusted
for baseline estimates.
Most of the study participants were women, married, sedentary, overweight and the mean age was 56. Almost half of the
patients used medication. Both groups began the treatment
with moderate levels of pain intensity and disability. Treatment
adherence was high and similar in the two groups. From a total
of 10 sessions that could be completed the patients allocated to
the MDT group attended a mean of 9.01 sessions (SD=2.39)
compared with a mean of 9.23 sessions (SD=1.81) for patients
allocated to the placebo group. There was no statistically significant difference between groups (p=0.53). Adherence to home
exercises was monitored only for the MDT group by means of
a daily log that the patient filled in at home and brought to the
therapist at each subsequent session. From a total of 25 days that
could be completed the patients attended a mean of 18.76 days
(SD=8.51).
4

Primary and secondary outcomes and estimation/adverse
events

Patients allocated to the MDT group had greater improvements
in pain intensity (treatment effect −1.00, 95% CI −2.09 to
−0.01) at the end of treatment (table 2). There was no statistically significant between-group difference for disability at the
end of treatment. There was no statistically significant betweengroup difference for pain or disability at 3, 6 or 12 months.
No between-group differences were observed for all remaining
secondary outcomes. Patients did not report any adverse events.

Process measures

Patients were asked at every follow-up if they used other treatments during the period of the study (cointervention). The
number of cointerventions used in both groups was similar
(table 3). The main cointerventions were medication, conventional physiotherapy, massage, hydrotherapy, stretching, Pilates
method and acupuncture. After the last follow-up (12 months),
the assessor was asked whether the patients were allocated to
the treatment group (MDT) or to the placebo group in order
to measure blinding. The results showed that the assessor only
guessed correctly 32% of the time in the MDT group and 28%
of the time in placebo group, suggesting the assessor was successfully blinded to the treatment allocation.

Results of subgroup analysis

A total of 104 (70.7%) patients were classified as being in the
derangement syndrome and were included in the secondary
subgroup analysis. The results of the linear regression analyses
for the outcomes of pain and disability are shown in tables 4 and
5, respectively. None of the interaction terms (clear centralisation, pain below the knee, high pain intensity and age younger
than 54) for any of the outcomes were statistically significant
and point estimates did not exceed prespecified thresholds for
clinical importance.

Discussion

This is the first randomised placebo controlled clinical trial to
assess the efficacy of the McKenzie Method of MDT in patients
with chronic non-specific LBP at 5 weeks, and 3, 6 and 12 months
of follow-up. We observed within-group improvement for all
outcomes at all follow-up times for both groups. The use of The
Back Book in both groups may have contributed to these improvements. At 5 weeks of follow-up we observed that patients allocated
to the MDT group had improvements for pain intensity, but not for
disability compared with placebo group. No between-group differences were observed for any secondary outcomes. Finally, we did
not detect any treatment effect modifiers.

Interpretation of principal findings

We observed a statistically significant difference for pain intensity at short term only. The mean effect was 1.00 point and the
upper limit of the CI was 2.10 points on the 11-point NPRS,
so this remains a small effect. A 2-point change is the minimal
detectable change for the NPRS.46 Therefore, we are confident
in our conclusion that the mean effect of MDT compared with
placebo in patients with chronic LBP is small and unlikely to
have clinical importance. The potential benefits of treatment
need to be weighed up against the cost and time involved for
the 10 sessions of therapy. The effect size in the current study
is similar to previous studies which compared exercises with no
treatment,20 47 placebo20 33 48 or with other conservative treatment such as advice to stay active.20 49 Studies investigating other
Garcia AN, et al. Br J Sports Med 2017;0:1–8. doi:10.1136/bjsports-2016-097327
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Table 2

Unadjusted mean (SD) and adjusted mean difference and 95% CIs for the outcomes of the study (n=147)
Unadjusted mean (SD)
McKenzie

Outcomes

McKenzie versus placebo
Placebo

Adjusted mean differences (95% CI)

p

Pain intensity (0–10)
 Baseline

7.19 (1.81)

6.99 (1.73)

 5 weeks

3.32 (2.75)

4.18 (2.80)

 3 months

3.95 (2.73)

4.70 (2.97)

−0.94 (−1.99 to 0.09)

0.07

 6 months

4.47 (2.84)

5.03 (2.90)

−0.75 (−1.80 to 0.28)

0.15

 12 months

5.08 (3.0)

4.85 (3.08)

−0.07 (−0.96 to 1.12)

0.88

 Baseline

13.28 (6.20)

14.32 (5.82)

 5 weeks

7.97 (6.61)

9.92 (6.54)

−0.84 (−2.63 to 0.94)

0.35

 3 months

7.97 (6.32)

9.85 (6.93)

−0.77 (−2.56 to 1.01)

0.39

 6 months

8.33 (7.22)

9.89 (7.35)

−0.45 (−2.25 to 1.33)

0.61

 12 months

7.72 (6.87)

8.48 (7.48)

0.52 (−1.27 to 2.32)

0.56

 Baseline

4 (1.92)

3.92 (1.73)

 5 weeks

6.99 (2.15)

6.65 (1.99)

−0.18 (−0.98 to 0.60)

0.63

 3 months

6.59 (1.89)

5.97 (2.27)

−0.46 (−1.25 to 0.32)

0.24

 6 months

6.17 (2.39)

5.93 (2.21)

−0.08 (−0.87 to 0.70)

0.82

 12 months

5.54 (2.62)

6 (2.48)

0.66 (−0.13 to 1.45)

0.10

−1.0 (−2.10 to −0.01)

0.04

Disability (0–24)

Function (0–10)

Global perceived effect (−5 to +5)
 Baseline

−2.12 (3.0)

−1.92 (3.16)

 5 weeks

2.90 (2.64)

2.53 (2.70)

0.56 (−0.52 to 1.64)

0.31

 3 months

2.66 (2.37)

1.92 (3.05)

0.93 (−0.15 to 2.0)

0.09

 6 months

2.10 (2.86)

1.63 (3.17)

0.65 (−0.43 to 1.74)

0.23

 12 months

1.60 (3.0)

1.30 (3.18)

0.02 (−1.0 to 1.11)

0.95

 Baseline

50.18 (7.29)

53.33 (8.15)

 5 weeks

43.79 (8.46)

48.22 (10.20)

−1.28 (−4.32 to 1.75)

0.40

 3 months

46.71 (9.45)

48.82 (10.63)

1.02 (−2.01 to 4.07)

0.50

 6 months

46.48 (9.05)

47.28 (10.29)

2.25 (−0.79 to 5.30)

0.14

 12 months

46.81 (12.08)

48.01 (11.34)

2.01 (−1.03 to 5.07)

0.19

Kinesiophobia (17–68)

Primary outcomes are highlighted in dark grey. Negative treatment effects favour McKenzie for the outcomes of pain intensity, disability and kinesiophobia. Positive scores
for function and GPE. Pain intensity was measured by NPRS; disability by RMDQ; function by PSFS; GPE by Global Perceived Effect Scale; kinesiophobia by Tampa Scale of
Kinesiophobia.

interventions for chronic LBP such as opioids15 20 and non-steroidal anti-inflammatory drugs50 also typically report similar
small effects on pain.
We did not detect any treatment effect modifiers. A previous
study from our research team suggested that older age may
be an important effect modifier for patients with chronic LBP
receiving MDT compared with Back School method.28 Another
trial comparing MDT with spinal manipulation27 included six
predictor variables: centralisation, age, below 40 years, duration of symptoms more than 1 year, leg pain, pain below the
knee, signs of nerve root involvement and pain response. They
concluded that it was not possible to detect any treatment effect
modifiers. A limitation of all existing subgroup analyses in MDT

Table 3 Proportion of cointerventions in both treatment groups
(n=148)
Time points

McKenzie

Placebo

5 weeks

10 (13.5)

13 (17.8)

3 months

5 (6.8)

7 (9.6)

6 months

9 (12.2)

16 (21.9)

12 months

15 (20.3)

14 (19.2)

Variables are expressed as number (%).

Garcia AN, et al. Br J Sports Med 2017;0:1–8. doi:10.1136/bjsports-2016-097327

trials (including our trial) is that these analyses were exploratory
and underpowered to detect significant interactions. Larger
trials with preplanned, powered analyses are needed to clarify
this. The lack of findings in the subgroup analysis further questions whether the small effects we found for pain were a result
of effects specific to MDT or simply due to any form of exercise.

Generalisability and strengths of the study

This study had good levels of internal and external validity. We
included a number of features to minimise bias. The trial was
prospectively registered and followed a published protocol without
any changes during the study.29 The outcome assessments for both
intervention groups were measured at the same time and all the
outcomes were reported as they were prospectively registered. We
used true randomisation, concealed allocation, blinded assessment
and an intention-to-treat analysis. We achieved excellent follow-up
rates and treatment adherence in both groups. Use of a placebo
design allows to control for possible confounders such as natural
recovery, regression to mean, therapist bias and placebo effects.51
We used a placebo treatment, which was quite different from the
active MDT. In theory, this placebo allowed for some non-specific
effects such as time with therapist and expectation.51 52 As the
groups were different in the amount of exercise, the placebo used
5
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Table 4
weeks

Results of effect modifier analyses for pain intensity at 5
Beta
coefficient

Variables

p

95% CI
−0.36 to 3.18

Clear centralisation
  Treatment

0.20

0.11

 Clear centraliser

−0.17

0.22

−3.0 to 0.72

 Interaction: treatment × clear
centraliser

−0.03

0.83

−2.86 to 2.34

  Treatment

0.24

0.01

0.28 to 3.02

 Pain below the knee

0.19

0.22

−1.30 to 5.56

−0.23

0.15

−7.46 to 1.22

  Treatment

0.40

0.02

0.43 to 5.04

 High pain intensity

0.46

0.00

1.53 to 5.37

−0.30

0.13

−4.81 to 0.62

Pain below the knee

 Interaction: treatment × pain below
the knee
High pain intensity

 Interaction: treatment × high pain
intensity
Age younger than 54 years
  Treatment
 Age younger than 54 years
 Interaction: treatment × age
younger than 54 years

0.13

0.30

−0.81 to 2.59

−0.15

0.28

−2.93 to 0.86

0.12

0.44

−1.62 to 3.69

does not enable us to determine if any differences were a result
of exercise generally or specifically due to mechanisms associated
with the MDT approach.
Patients in both groups had a similar duration and number of
treatment sessions to avoid attention control bias. We carefully
monitored the home exercise programme of the MDT group.
Table 5

Results of effect modifier analyses for disability at 5 weeks
Beta
coefficient

p

95% CI

  Treatment

−0.08

0.54

−3.58 to 1.91

 Clear centraliser

−0.36

0.01

−6.74 to −0.94

0.20

0.21

−1.47 to 6.61

  Treatment

0.08

0.45

−1.36 to 3.03

 Pain below the knee

0.03

0.82

−4.87 to 6.13

 Interaction: treatment × pain below −0.09
the knee

0.58

−8.87 to 5.06

Variables
Clear centralisation

 Interaction: treatment × clear
centraliser
Pain below the knee

0.02

0.91

−3.70 to 4.14

−0.01

0.89

−3.48 to 3.06

0.05

0.81

−4.08 to 5.18

  Treatment

−0.05

0.69

−3.23 to 2.16

 Age younger than 54 years

−0.14

0.32

−4.51 to 1.50

0.21

0.19

−1.42 to 7.00

 High pain intensity
 Interaction: treatment × high pain
intensity
Age younger than 54 years

 Interaction: treatment × age
younger than 54 years

Interaction terms provide the critical information for assessing whether effect
modification exists.
Positive interactions mean that the direction of the effect was in favour of the
study’s hypothesis.
Negative interactions mean the effect was in the opposite direction to that
hypothesised.

6

Limitations

Limitations of our study included not being able to blind therapists to the treatment allocation. Another limitation of our
study is the difference of the treatment providers in terms of
clinical experience. The therapist providing the MDT intervention had 6 years of experience as a physiotherapist while
one therapist providing and placebo intervention had 3 years
of experience and the other had 9 years of experience. Both
treatments were audited by two senior authors (LOPC and
LdCMC). We did not use a specific method to measure the
treatment fidelity which can be considered a limitation of the
study. Our study provided therapy twice a week for 5 weeks
and recommendation to practice home exercises. We measured
the adherence of home exercises of the MDT group by means
of a self-reported daily log. It is still unclear if the same effect
sizes in our study would be achieved by having a higher or
lower frequency of intervention.

Registration and protocol

This study was approved by the Research Ethics Committee
of the Universidade Cidade de São Paulo (#480754) and the
patient consent was obtained. This study was also prospectively
registered at 
ClinicalTrials.
gov (NCT02123394). The study
protocol for the study was previously published.29

Conclusion

High pain intensity
  Treatment

Another strength of our study was that our interventions were
conducted by independent therapists whom were properly trained
to perform the proposed interventions. This minimised the risk of
possible preference bias of the therapist and cross contamination.
The care provider who treated patients in the MDT group had
completed the first level (Level A—Lumbar Spine Course certified
by the McKenzie Institute of Brazil), thus she was appropriately
trained and able to apply this method. This course is widely available in other countries such as the USA, European, Asia Pacific,
Middle East and African countries. This widely available training
can be very useful for clinicians worldwide in terms of standardisation; however, it is not possible to assume that treatment and
patient response to MDT would be identical across different
cultures. A very large previous study on MDT levels of training53
with more than 20 000 patients concluded that patients with LBP
treated by physical therapists who underwent any MDT training
had better functional outcomes and fewer visits than those treated
by physical therapist with no MDT training. However, this study
also showed that the level of MDT training was not associated with
better outcomes.53 This means that just a fraction of training might
be enough.

We found a small and likely not clinically relevant difference in
pain intensity favouring the McKenzie MDT method immediately at the end of a 5-week treatment period. No differences
were observed for the primary outcome of disability or for any
other secondary outcomes (ie, function, GPE and kinesiophobia)
at any follow-up times.

What are the findings?
►► The McKenzie Method of Mechanical Diagnosis

and Therapy was slightly more effective than placebo for
pain intensity but not for disability and only immediately at
the end of treatment.
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How might it impact on clinical practice in the future?
►► Patients with chronic low back pain treated by the McKenzie

Method of Mechanical Diagnosis and Therapy may
experience small improvements over and above placebo
effects in terms of pain intensity at short-term follow-up.
This small effect size is similar to other interventions such as
opioids and non-steroidal anti-inflammatory drugs, however,
with lower risk of harm.
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