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Background
Worldwide, low back pain (LBP) is the
leading cause of disability and affects
16% of the Australian population. Pain
that lasts more than 12 weeks and is
presumed lumbar musculoskeletal in
origin is deemed non-specific chronic
LBP. Managing LBP requires a
multidisciplinary approach.
Objective
The aim of this article is to provide
evidence for incorporating exercise
training into the multidisciplinary
treatment plans of patients with
non‑specific chronic LBP.
Discussion
There is mounting evidence in support
of the integration of exercise training
for the multidisciplinary treatment of
non‑specific chronic LBP. Clinically
meaningful reductions in pain intensity
may be achieved with Pilates, aerobic,
stabilisation/motor control and resistance
exercise training. Clinically meaningful
reductions in disability may be attained
with resistance, stabilisation/motor
control, water-based, Pilates and yoga
exercise. Resistance and aerobic exercise
can also improve mental health in this
susceptible population group. The
evidence suggests it is reasonable to
consider including exercise-based
services in the care team to enable
patients with non-specific chronic
LBP to transition to self-management.
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LOW BACK PAIN (LBP) is the leading cause
of disability1 and affects four million
Australians (16% of the population) at any
time.2 Pain lasting more than 12 weeks is
deemed chronic LBP (CLBP).3 Of those
who present with CLBP, approximately
90–95% are classified as non-specific
(presumed lumbar musculoskeletal
origin, where further diagnostic imaging
is unlikely to assist in diagnosis or
management).3,4 Evidence-based clinical
guidelines for managing non-specific
LBP support using exercise training as
a first-line therapy.5 Exercise training
consists of physical activity that is planned,
structured and repetitive, with an overall
aim to improve and/or maintain physical
fitness, health and/or function. This review
aims to provide evidence-based principles
for incorporating exercise training into
the multidisciplinary treatment plans
of patients with non-specific CLBP.

Exercise training
Who is this for?

The use of exercise training to manage
non-specific CLBP is supported by
international evidence-based clinical
guidelines,5 as well as those specific
to Australia.6 There is burgeoning
evidence that exercise training may be
suitable for patients with non-severe
radicular syndromes,4 yet this is beyond
the scope of this review. Therefore, the
remainder of this review will focus on the
role of exercise training in patients with
non-specific CLBP.

What exactly is provided?

A recent systematic review of exercise
training for non-specific CLBP identified
a smorgasbord of exercise modalities
that have been examined to date.7
They include, but are not limited to,
resistance, aerobic, stabilisation/motor
control, Pilates, McKenzie and stretching.
Resistance exercises are designed to
improve the strength, power, endurance or
size of skeletal muscles. Aerobic exercises
are designed to improve the efficiency
and capacity of the cardiorespiratory
system and can include walking, cycling
and jogging. Stabilisation/motor control
exercises target specific trunk muscles
to improve control and coordination of
the spine and pelvis. Pilates uses core
principles such as centring, concentration,
control, precision, flow and breathing.
McKenzie exercises rely on principles such
as repeated passive spine movement and
sustained positions performed in specific
directions. Stretching exercises include
muscle lengthening using passive, static,
isometric, ballistic or proprioceptive
neuromuscular facilitation techniques.
When two or more of these exercise
modalities are combined, this is considered
multimodal (eg a combined aerobic and
resistance exercise training program).

Evidence base
In line with a shift towards the
biopsychosocial model of managing
non-specific CLBP,8 it is relevant to
consider a range of benefits that may

© The Royal Australian College of General Practitioners 2021

Clinical

Evidence for integrating exercise training into the multidisciplinary management of non-specific chronic low back pain

© The Royal Australian College of General Practitioners 2021

using these outcome measures, and vast
heterogeneity exists in outcomes used to
quantify mental health. The emergence
of resistance exercise training as optimal
for mental health further adds to the
contention that this modality should be
specifically considered, given the range of
benefits in patients with non-specific CLBP.
Other outcomes and modes of exercise
training have received comparatively less
attention in patients with non-specific
CLBP, yet evidence continues to mount.

A meta-analysis of seven studies
showed that exercise training reduced
fear-avoidance behaviours;11 another
meta-analysis of five studies showed that
horse riding simulator exercise training
reduced pain intensity, yet concluded
evidence was lacking for real horse riding
(equine-assisted therapy).12 Additionally,
evidence from a recent randomised
clinical trial showed that while beneficial
for reducing pain intensity, disability and
fear avoidance,13 a six-month general
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Figure 1. Effects of exercise training modes on pain intensity
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stem from exercise training. Common
outcomes beyond reducing pain intensity
may include improvements in disability
(subjective physical function) and mental
health. The efficacy and optimal mode of
exercise training may vary depending on
the outcome of interest.
Evidence (level 1; meta-analysis
of homogenous trials) supports the
use of aerobic, Pilates, resistance and
stabilisation/motor control exercise
training for reducing pain intensity.7 When
considering a 100-point visual analogue
scale, this corresponds with clinically
meaningful reductions (ie more than
20 points)9 for Pilates (−37 points), aerobic
(−28 points), stabilisation/motor control
(−26 points) and resistance (−23 points)
exercises (Figure 1). Given the range of
exercise modalities capable of reducing
pain intensity to a clinically meaningful
degree, it appears that no one kind of
exercise mode is superior; rather, active
therapies, where a patient is encouraged
to exercise in a progressive fashion,
is optimal.
For reducing disability (improving
subjective physical function), evidence
(level 1) supports the use of aerobic,
water-based, multimodal, Pilates,
resistance, stabilisation/motor control and
yoga exercise training.7 When converted
to units on the Oswestry Disability Index,
a commonly used tool for subjective
disability in patients with non-specific
CLBP, a clinically meaningful reduction
(−11 points) was observed for resistance
(−14 points), stabilisation/motor control
(−14 points), water-based (−12 points),
yoga (−11 points) and Pilates (−11 points)
exercises (Figure 2). Given that Pilates,
resistance and stabilisation/motor control
exercises are capable of reducing both
pain intensity and disability to a clinically
meaningful degree, these exercise
modalities appear particularly promising
in managing non-specific CLBP.
Table 1 gives an example of a six-month
resistance exercise-based program10 shown
to improve pain intensity and disability in
patients with non-specific CLBP.
Evidence (level 1) also supports using
aerobic and resistance exercise training
to improve mental health.7 Notably, fewer
studies (n = 16) have been published
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Figure 2. Effects of exercise training modes on disability
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Table 1. An example of a full-body resistance exercise-based program for
patients with non-specific chronic low back pain10
Weeks
1–4

Goal: familiarisation, motor control and local muscular endurance
Intensity: 12–15 reps at two reps below volitional fatigue × two sets,
one‑minute rest between sets
Frequency: two sessions per week
Time under tension: two seconds concentric, two seconds eccentric
Progression: after two sets × 15 reps at two consecutive training sessions,
resistance is increased

Weeks
5–10

Goal: muscular strength
Intensity: 6–10 reps at two reps below volitional fatigue × 2–3 sets,
two‑minute rest between sets
Frequency: two sessions per week
Time under tension: two seconds concentric, two seconds eccentric
Progression: after two sets × 10 reps at two consecutive training sessions, workload
increases to three sets, then progression is made through increased resistance

Week 11

Authors

Goal: de-load
Intensity: 10 reps at 80% of resistance in previous week × three sets,
two‑minute rest between sets
Frequency: two sessions per week
Time under tension: two seconds concentric, two seconds eccentric
Progression: not applicable

Weeks
12–15

Goal: local muscular endurance
Intensity: 12–15 reps at two reps below volitional fatigue × three sets,
one‑minute rest between sets
Frequency: 1–2 sessions per week
Time under tension: five seconds concentric, five seconds eccentric
Progression: after three sets × 15 reps at two consecutive training sessions,
resistance is increased

Weeks
16–19

Goal: muscular strength
Intensity: 6–10 reps at two reps below volitional fatigue × 3–4 sets,
two‑minute rest between sets
Frequency: 1–2 sessions per week
Time under tension: two seconds concentric, two seconds eccentric
Progression: after three sets × 10 reps at two consecutive training sessions, workload
increases to four sets, then progression is made through increased resistance

Weeks
20–25

Goal: local muscular endurance
Intensity: 20–25 reps at two reps below volitional fatigue × three sets,
one‑minute rest between sets
Frequency: 1–2 sessions per week
Time under tension: 1–2 seconds concentric, 1–2 seconds eccentric
Progression: after three sets × 25 reps at two consecutive training sessions,
resistance is increased

reps, repetitions

strength and conditioning exercise
training program did not improve the
health of degenerated intervertebral discs
in a cohort of patients with non-specific
CLBP.14
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estimates from the Australian general
practice setting suggest that only 19%
of patients with non-specific CLBP are
referred to exercise training.15 Therefore,
general practitioners should consider
including exercise-based services to
complement the care team and assist
transition to self-management for patients
with non-specific CLBP. In particular,
resistance exercise training appears to
result in clinically meaningful reductions
in pain intensity and disability, as well
as improvements in mental health; this
mode should be specifically considered
when choosing the type of exercise
training for managing non-specific CLBP.
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