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Abstract

Objective The primary objective of this study was to compare the long-term (1-year follow-up) effects of the McKenzie method and motor
control exercises on trunk muscle thickness in people with chronic low back pain (LBP) and a directional preference.

Design Randomized controlled trial.

Setting A secondary public health facility in Sydney, Australia.

Participants Seventy adults with greater than 3-month history of LBP and a directional preference.

Interventions Participants were randomized to receive 12 treatments of either the McKenzie method or motor control exercises over 8-weeks.
Outcome measures Muscle thickness of the transversus abdominis, obliquus internus, and obliquus externus measured from ultrasound
images. Secondary outcomes included function, perceived recovery, and pain. Outcomes were collected at baseline, post intervention at
8-weeks, and at 1-year follow-up by blinded assessors. The current paper focuses on the 1-year follow-up.

Results Fifty-eight participants completed data collection for the primary outcome at 1-year. There were no significant between group
differences for changes in trunk muscle thickness for any of the three investigated muscles: transversus abdominis [3%, 95% confidence
interval (CI): —5%, 11%], obliquus internus [—4%, 95% CI: —9%, 2%] and obliquus externus [3%, 95% CI: —4%, 11%]. Similarly, there
were no significant differences between groups for the secondary outcomes of function, perceived recovery and pain.

Conclusion Trunk muscle thickness, function, perceive recovery and pain are similar between patients receiving McKenzie method or motor
control exercises at a 1-year follow-up in a population of people with chronic LBP and a directional preference.

Clinical Trials Registration number CTRN12611000971932.
© 2019 Chartered Society of Physiotherapy. Published by Elsevier Ltd. All rights reserved.
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Introduction exercise approach for the management of musculoskeletal
conditions such as low back pain (LBP) [1]. The mecha-

The McKenzie method or Mechanical Diagnosis and nism of action for MDT is currently unclear; previously the
Therapy (MDT) is a classification based, symptom response, dynamic disc model has been proposed as a mechanism of
action [ 1], however, this has subsequently been challenged

* Corresponding author at: Physiotherapy, Concord Repatriation General [2]. Alternatively, impaired motor control has been proposed
Hospital, Hospital Rd, 2139, Australia. as a mechanism for developing LBP [3,4]. Evidence sug-
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Patients consented (n=133)

Subjects excluded (n=63)

Non CEN Non DP (n=45)

Not classifiable (n=13)

History of spinal fracture (n=2)

Participants randomized (n=70)

v

Participants allocated to the McKenzie method
(n=35)

Y

Participants allocated to motor control
exercises (n=35)

Follow-up
1 year

Subjects unavailable at follow-up (n=4)

Fig. 1. Trial flow chart.

gests that improved trunk muscle recruitment can lead to
better motor control in the short term which is associated
with improved clinical outcomes for LBP [5,6]. However,
it is unclear if improvements in trunk muscle recruitment
are specific to motor control exercises or improve as pain
and disability resolve in response to other approaches such
as MDT. The authors previously published findings from a
RCT showing no difference in trunk muscle recruitment at
8-weeks between patients randomised to MDT or motor con-
trol exercises [7]. There is a lack of available evidence on the
comparative physiological and clinical outcomes of MDT
and motor control exercises in the long-term.

The purpose of this trial was to compare the long-term
(1-year follow-up) effects of MDT and motor control exer-
cises on trunk muscle recruitment, function, global perceived
recovery and pain in people with chronic LBP and a direc-
tional preference [8] (Fig. 1).

Methods

The authors conducted a randomized controlled trial com-
paring MDT to motor control exercises in patients with

Subjects unavailable at follow-up (n=8)

chronic LBP. Full details of the trial have been previously
published including the 8-weeks outcomes [7,8]. This paper
reports the 1-year outcomes. Ethics approval was granted by
the Sydney Local Health District Human Ethics Committee.
Seventy adults were recruited with greater than 3-month his-
tory of LBP and a directional preference. Exclusion criteria
included: under 18 or over 70 years of age, inadequate com-
prehension of English, metastatic disease, previous spinal
fracture or surgery, osteoporosis, and pregnancy. Participants
were randomized to either twelve treatments of MDT or
motor control exercises over 8-weeks delivered on an indi-
vidual basis by trained therapists [8].

The primary outcome was trunk muscle thickness, facil-
itated by automatic recruitment maneuvers measured from
ultrasound images expressed as a percentage change in mus-
cle thickness from baseline to 1-year follow-up for the
transversus abdominis (TrA), obliquus internus (OI) and
obliquus externus (OE). Secondary outcomes included: func-
tion measured with the Patient Specific Functional Scale
(3-30) [9], perceived recovery recorded with the Global Per-
ceived Effect questionnaire (—5 to 5) [10] and pain using
an 11-point visual analog scale. A detailed narrative of the
procedures for assessing directional preference, facilitation
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Table 1
Mean values (standard deviations) for trunk muscle thickness change, function, perceived recovery and pain at one year.
Variable McKenzie method Motor control exercises Between-group difference (95% p Values
(n=35) (95% CI) from (n=35) (95% CI) from CI) from regression model
paired sample t test paired sample t test adjusted for baseline values*
Transversus abdominis (%) n =158
Baseline 19.7 (19.5) 24.6 (25.4) 34(—4.6t011.3) 0.40
Follow-up 21.1 (16.4) 19.4 (17.3)
Mean change (95% CI) 14 (-5.5t08.3) —52(—14.31t04.0)
Obliquus internus (%) n=58
Baseline 7.5 (17.6) 11.8 (21.3) —3.8(=9.31t0 1.6) 0.16
Follow-up 1.8 (11.5) 7.3 (13.7)
Mean change (95% CI) —5.7(—=11.1to —0.2) —4.5(—11.1t0 2.1)
Obliquus externus (%) n=58
Baseline 5.6 (11.2) 6.7 (11.3) 34(—43t011.1) 0.38
Follow-up 9.1 (17.1) 6.0 (11.6)
Mean change (95% CI) 3.5(—3.7t0 10.7) —0.70 (=5.5t0 4.1)
PSFS (3 to 30) n=63
Baseline 12.4 (4.4) 11.2 (4.4) 0.7 (=1.9t03.2) 0.60
Follow-up 23.0 (5.3) 22.4 (4.6)
Mean change (95% CI) 10.6 (7.9 to 13.3) 11.2(9.1t0 13.2)
GPE (—5to 5) n=64
Baseline —0.9 (3.0) —-0.8(2.3) 0.4 (—1.1t03.8) 0.35
Follow up 3.0(1.5) 34(1.4)
Mean change (95% CI) 3.912.8t05.1) 42 3.3t05.2)
Pain (0 to 10) n=64
Baseline 4.6 (2.2) 54 2.1) 0.5(=0.6t0 1.7) 0.37
Follow up 2424 2.1 (24)
Mean change (95% CI) —2.2(=32to—1.1) —3.3(—4.2t0 —2.3)

Abbreviations: PSFS, Patient Specific Functional Scale; GPE, Global Perceived Effect; VAS, visual analogue scale.
Note: transversus abdominis, obliquus internus and obliquus externus data reflect relative change in muscle thickness from resting to contracted state.

of automatic recruitment of the trunk muscles, ultrasound
imaging and muscle thickness measurement is described else-
where [8].

A power analysis was conducted a priori and determined
a sample size of 70 would provide 80% power for detecting
a 7% difference between groups for TrA muscle thickness
which is a clinically important difference in the short-term
[5]. These calculations assume a loss to follow-up of 10%.
Group differences were assessed with linear regression mod-
els adjusted for baseline values. There were no adjustments
for any other covariates.

Results

Both groups were homogenous for demographics,
mechanical characteristics, symptom duration and treatment
attendance which has been described in detail previously [7].
Fifty-eight participants returned to the physiotherapy depart-
ment and completed data collection for the primary outcome
of trunk muscle thickness at 1-year while 64 participants
provided data for the secondary outcomes. There were no
significant between group differences for changes in trunk
muscle thickness for the TrA [3%, 95% CI: —5%, 11%],

OI [—-4%, 95% CI: —9%, 2%] and OE [3%, 95% CI: —4%,
11%]. Similarly, there were no significant between group dif-
ferences for the secondary outcomes for function, perceived
recovery and pain (Table 1).

Discussion

MDT and motor control exercises appear to produce sim-
ilar physiological effects on trunk muscle thickness for the
TrA, OI, and OE muscles in patients with chronic LBP and
a directional preference at a 1-year follow-up. Furthermore,
the authors found no significant between group differences
for the clinical outcomes of function, perceived recovery and
pain. These results suggest that change in muscle thickness
may not be as important a contributor to clinical outcomes
as previously considered. Therefore, patients and clinicians
could consider using either approach to improve long term
clinical outcomes in this population.

It is possible the null finding was a result of reduced
power as the authors based power calculations on a 10%
loss to follow-up, but the authors experienced a 17% loss to
follow-up for the primary outcome. However, none of the
point estimates for between group muscle thickness were
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close to our predetermined clinically important difference of
7% (greatest difference was 4%) and the confidence intervals
were relatively small (Table 1), so the authors believe that the
findings for trunk muscle thickness are due to lack of effect
rather than low statistical power.
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