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GLOSSARY OF TERMS
Acute low back pain:

Low back pain of less than 6 weeks duration.

Chronic low back pain:

Low back pain greater than 6 months duration.

Classification:

The process of developing specific criteria to identify
homogenous subgroups (of patients with low back
pain).

Clinically meaningful

For a treatment effect to be clinical meaningful the

treatment effect:

mean difference should reach the value considered to
be the minimal clinically important difference for the
outcome of interest.

Low back pain:

Pain between the costal margins and the inferior
gluteal folds that can occur with or without leg
symptoms (van Tulder & Waddell, 2005).

Manual therapy:

A high velocity thrust manipulation or lower velocity
mobilisation directed at the vertebral articulations
(Maitland, 2005).

Natural history:

The natural course/recovery from a particular disorder.

Phenomenology:

A framework used in qualitative research to explore
the 'lived experience' (Liamputtong, 2009).

Parallel group design

A trial that compares two groups of patients
concurrently, the intervention and the control group

Regular compression

Refers to the reproduction of patient’s low back

pattern:

symptoms in a predictable way in response to active
lumbar extension and lateral flexion.

Saturation:

In qualitative research, saturation of the data is
considered to have occurred when no new data can be
generated.

Somatic referred pain:

Noxious stimulation of nerve endings in spinal
structures may produce somatic referred pain in areas
in addition to the low back pain, e.g. lower limb.

Subacute low back pain:

Low back pain of between 6 weeks and 6 months
duration.
xvii

SUMMARY
Identification and validation of low back pain subgroups may help to target treatment
and improve outcomes in this population. The aim of this thesis was to determine the
effectiveness of a physiotherapy program including specific manual therapy for
patients presenting with low back pain considered to be of lumbar zygapophyseal joint
origin. To address this aim three studies were conducted; a systematic review, a
randomised controlled trial and a qualitative study. A systematic review of seven trials
found preliminary evidence in support of manual therapy targeted to subgroups but
none included a subgroup of low back pain considered to be of lumbar zygapophyseal
joint origin. A randomised controlled trial aimed to address this gap and investigated
the effectiveness of a 10-week physiotherapy program including specific manual
therapy versus evidence-based advice in this subgroup. The results of the randomised
controlled trial (n=64 overall) found that patients who received the intervention had
less pain (mean difference 1.3 units on VAS, 95% CI 0.4 to 2.4) and increased activity
(mean difference 8.2 units Oswestry, 95% CI 3.1 to 13.3) at 26 weeks compared to
those who received advice. These improvements were also clinically meaningful at 26
weeks (reduced back pain ≥50%, RR 1.8 95% CI 1.02 to 3.0) (reduced Oswestry score
≥50%, RR 2.4 95% CI 1.2 to 4.9). The qualitative analysis of semi-structured
interviews converged with these results, but added depth to the findings by suggesting
that perceived improvements were not just due to the manual therapy component of
the physiotherapy program, but also the exercise and advice components. The results
of this thesis provide support for the contention that a physiotherapy program
including specific manual therapy improved outcomes for patients presenting with
low back pain considered to be of lumbar zygapophyseal joint origin.
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CHAPTER 1: INTRODUCTION
1.1 Overview of the thesis
Low back pain is a common and costly condition affecting up to 80% of the
population at least once in their lifetime (Andersson, 1999). In the first six weeks of
an episode symptoms may improve rapidly, but pain and disability may persist up to
12 months after the episode (Menezes Costa et al., 2012). When symptoms persist
beyond this timeframe, low back pain can be described as subacute (Pengel, Maher, &
Refshauge, 2002; Spitzer, LeBlanc, & Dupuis, 1987; Woods, Kishino, Haider, & Kay,
2000). The identification of effective treatment strategies for low back pain has been
widely acknowledged as a high priority (Murray et al., 2012; Rubinstein, Terwee, de
Boer, & van Tulder, 2012b).
Manual therapy treatment provided by physiotherapists is a common treatment option
for low back pain (Liddle, Baxter, & Gracey, 2009), but evidence of its effectiveness
remains limited in this population (Assendelft et al., 2004; Rubinstein, van
Middelkoop, Assendelft, de Boer, & van Tulder, 2011). It has been suggested that this
may be the result of previous trials providing a “one size fits all” approach to
treatment, where all patients complaining of low back pain receive the same generic
treatment intervention, rather than an intervention targeted to the particular subgroup
of low back pain with which they present (Delitto, 2005; Ford, Story, O’Sullivan, &
McMeeken, 2007; Foster, Hill, & Hay, 2011; Hancock, Maher, Laslett, Hay, & Koes,
2011). Rather than all patients receiving the same intervention, treatments could be
targeted towards specific subgroups of patients with low back pain more likely to
respond to these interventions, thus applying a subgroup specific treatment approach
(Delitto, 2005; Ford, et al., 2007; Foster, et al., 2011; Hancock, et al., 2011; Slater et
al., 2012).
The aim of this thesis was therefore to determine the effectiveness of a physiotherapy
program with specific manual therapy for patients belonging to a subgroup of
subacute low back pain considered likely to respond. This aim was addressed through
three studies; a systematic review, a randomised controlled trial and a qualitative
study.
1

The systematic review (Chapter 2) aimed to evaluate the existing evidence on the
effectiveness of subgroup specific manual therapy for low back pain. A secondary aim
of this study was to explore the subgroups identified by trial authors as likely to
respond to manual therapy.
The randomised controlled trial (Chapter 5) aimed to investigate the effectiveness of
subgroup specific manual therapy for patients with subacute low back pain. This
multi-centre parallel group randomised controlled trial compared a physiotherapy
program including specific manual therapy to evidence-based advice for patients with
subacute low back pain. The development of the trial protocol (Chapter 4) was
informed by the results of the systematic review and attempted to address limitations
identified by this review.
The qualitative study (Chapter 6) explored the perceptions of patients who had
received the physiotherapy program with specific manual therapy in the randomised
controlled trial. This study was split into two parts. In Part 1 patients were asked about
perceived changes in their condition that they associated with receiving the treatment
program. Given the complex nature of low back pain, the measurement of a limited
number of specific outcome measures in the randomised controlled trial was thought
to be insufficient to fully explore the changes that might occur and it was therefore
considered important to explore these using a qualitative research design. In Part 2
patients were asked about their perceptions of the various components of the
physiotherapy program with specific manual therapy. Exploration of this was
important because of the multimodal nature of the treatment program, which
contained exercise and advice components in addition to the specific manual therapy.
Prior to commencement of the randomised controlled trial and subsequent qualitative
study a subgroup of low back pain considered likely to respond to manual therapy
needed to be nominated. After reviewing the evidence, the subgroup selected for use
in these studies was low back pain considered to be of lumbar zygapophyseal joint
(LZJ) origin (Chapter 3). For the purposes of this thesis the terms LZJ dysfunction and
LZJ pain were used interchangeably to refer to this subgroup.

2

In addition to appropriate subgroup selection, a treatment protocol for the
physiotherapy program with specific manual therapy was developed prior to
commencement of the randomised controlled trial. The development process and the
final treatment protocol have been described (Chapter 4).
1.1.1 Thesis aim
The combination of these three studies, and in particular the inclusion of a mixed
methods research design that incorporated both quantitative and qualitative research
methods, was planned to address the following aims of the thesis.
The primary aim of this the thesis was:
•

To determine the effectiveness of a physiotherapy program including
specific manual therapy for a subgroup of patients presenting with
subacute low back pain considered likely to respond to manual therapy.

The secondarys aims of the thesis were:
•

To review the literature systematically to evaluate evidence about the
effectiveness of subgroup specific manual therapy for low back pain.

•

To explore patient perceptions of a physiotherapy program including
specific manual therapy

1.2 Background
1.2.1 Low back pain
Low back pain has been defined as “pain or other symptoms between the costal
margins and the inferior gluteal folds”, and can occur with or without leg symptoms
(van Tulder & Waddell, 2005). Low back pain is a common problem affecting large
numbers of people throughout the world (Freburger et al., 2009; Leboeuf-Yde &
Lauritsen, 1995; Loney & Stratford, 1999; Louw, Morris, & Grimmer-Sommers,
2007; Murray, et al., 2012; Walker, 2000). On any given day up to one in three adults
will experience low back pain (Loney & Stratford, 1999; Walker, 2000) with as many
as four in five experiencing it at least once in their lifetime (Andersson, 1999).

3

Despite reports of a favourable prognosis for the first episode of low back pain (Coste,
Delecoeuillerie, Cohen de Lara, Le Parc, & Paolaggi, 1994; Koes, van Tulder, &
Thomas, 2006; Menezes Costa, et al., 2012; Pengel, Herbert, Maher, & Refshauge,
2003) recurrences are common (Donelson, McIntosh, & Hall, 2012; Hayden, Dunn,
van der Windt, & Shaw, 2010) with more than half of people experiencing a
recurrence in their symptoms within a year (Dunn & Croft, 2004; Hestbaek, LeboeufYde, & Manniche, 2003b). It is estimated that up to two-thirds of people will continue
to experience pain at 12 months (Hestbaek et al., 2003a; Loney & Stratford, 1999).
The term subacute low back pain can be used to describe pain that has persisted
beyond the initial stages of the episode, failing to resolve through natural history
alone. There is some variation in the literature with respect to the time at which low
back pain becomes subacute, and the time at which it transitions into a chronic state,
ranging from a start point of 7 days to the latest end point of 6 months (Pengel, et al.,
2002; Spitzer, et al., 1987; Woods, et al., 2000). It has been suggested that subacute
low back pain may be less responsive to treatment, increasing the likelihood of a
patient developing chronic low back pain (Pengel, et al., 2002). Although chronic low
back pain may only represent a small percentage of people with low back pain, it
accounts for the greatest proportion of socioeconomic burden (Costa-Black, Loisel,
Anema, & Pransky, 2010). Effective treatment at the subacute stage may reduce the
number of patients progressing to the chronic stage of low back pain (National
Collaborating Centre for Primary Care, 2009; Pengel, et al., 2002; Waddell, 1996).
As the scale of the problem of low back pain increases, the costs associated with this
condition continue to rise (Dagenais, Caro, & Haldeman, 2008). These costs can be
considered to be direct, such as increasing healthcare expenditure to prevent, diagnose
and treat low back pain (Australian Institute of Health and Welfare, 2009; Gore,
Sadosky, Stacey, Tai, & Leslie, 2012), or indirect, such as the cost to industry due to
work absenteeism and reduced productivity (Dagenais, et al., 2008; Kent & Keating,
2005b), or to the individual who may feel excluded from work or family life as a
result of their condition (Kent & Keating, 2005b). In Australia direct costs have been
estimated to reach AU$1.2 billion annually (Walker, Muller, & Grant, 2003).
However, internationally, the cost of healthcare services has been estimated at $33
billion in the United States (Waddell, 1996) and £1.3 billion in the United Kingdom
annually (Maniadakis & Gray, 2000). Although these direct costs are high and
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increasing they are relatively small in comparison to the estimates of indirect costs
which are reported to be AU$8.15 billion in Australia (Walker, et al., 2003), $100
billion in the United States (Waddell, 1996) and £10.6 billion in the United Kingdom
annually (Maniadakis & Gray, 2000). These figures go some way to explaining why
low back pain is now considered to have reached epidemic proportions (Fritz,
Cleland, Speckman, Brennan, & Hunter, 2008).

1.2.2 Treatment options for low back pain
There are currently a wide variety of treatment options available for low back pain.
These can include oral drugs, local injections, surgery and an array of conservative
interventions including advice to stay active, acupuncture, specific motor control
training, directional preference exercise, back schools, and cognitive behavioural
therapy (Koes, et al., 2006; McIntosh & Hall, 2008a; McIntosh & Hall, 2008b). One
treatment option recommended by some international evidence-based clinical
guidelines for the management of low back pain is manual therapy (Dagenais, Tricco,
& Haldeman, 2010b; Koes et al., 2010). Manual therapy can include a range of
techniques provided by a variety of health professionals (Harvey, Burton, Moffet, &
Breen, 2003). Two techniques described and commonly used in physiotherapy
practice are mobilisation and manipulation. Mobilisation can be defined as passive
rhythmical oscillations or sustained stretch in a variety of positions in joint range,
whilst manipulation is a sudden thrust at or near the end of available joint range
(Maitland, 2005). Despite the widespread use of manual therapy in clinical practice
(Foster, Thompson, Baxter, & Allen, 1999; Gracey, McDonough, & Baxter, 2002; Li
& Bombardier, 2001; Liddle, et al., 2009), systematic reviews evaluating its
effectiveness have found limited evidence of superior outcomes compared with
alternative treatments (Assendelft, et al., 2004; Dagenais, Gay, Tricco, Freeman, &
Mayer, 2010a; Ferreira, Ferreira, Latimer, Herbert, & Maher, 2003; Ferreira, Ferreira,
Latimer, Herbert, & Maher, 2002; Rubinstein, et al., 2011), and only a small benefit
when compared to placebo or no treatment (Assendelft, et al., 2004; Ferreira, et al.,
2003).
Several authors have put forward possible reasons for this lack of treatment effect
(Delitto, 2005; Ford, et al., 2007; Foster, et al., 2011; Hancock, Maher, & Latimer,
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2008a; Macfarlane, Jones, & Hannaford, 2006; van der Windt, Hay, Jellema, & Main,
2008). One suggestion is based on the natural history of low back pain, which, as
previously discussed, is known to recover rapidly in the initial stages (Menezes Costa,
et al., 2012; Pengel, et al., 2003). In this explanation, patients are recruited into a trial
at the point at which their symptoms first present and are most severe, and over time
these symptoms gradually improve due to natural history, irrespective of the treatment
intervention they receive (Foster, et al., 2011; Hancock, et al., 2008a). Therefore
minimal difference in outcome is demonstrated between patients receiving each
intervention as all patients are likely to experience, to a greater or lesser extent, the
rapid recovery from their symptoms that is know to be common in the initial stages.
Another possible explanation is that the effect of manual therapy interventions has
been overestimated, with the expectation that the intervention will produce large
effects when in reality it may only produce small and short term effects (Foster, et al.,
2011; Macfarlane, et al., 2006). There may also be methodological issues within trials
of manual therapy that account for this lack of effect, including for example trials
being underpowered or lacking adequate treatment integrity (Foster, Dziedzic, van der
Windt, Fritz, & Hay, 2009; van der Windt, et al., 2008). Furthermore, it has been
suggested that the impact of nonspecific treatment effects has been underestimated
(Foster, et al., 2009; Foster, et al., 2011). An example of this would be the extent to
which a patient’s preference for particular treatment may impact on their outcome.
An alternative explanation, on which there is increasing focus, is sample heterogeneity
in randomised controlled trials investigating manual therapy. Sample heterogeneity is
known to reduce the likelihood of producing a treatment effect due to reduced
numbers of patients in the sample for whom the treatment is appropriate (Delitto,
2005; Ford, et al., 2007). Previous randomised controlled trials in manual therapy
have included patients with nonspecific low back pain, which has been defined as
“low back pain not attributed to known, recognisable pathology” (van Tulder et al.,
2004). It has been argued that when randomised controlled trials assume low back
pain is a homogenous condition and include patients with nonspecific low back pain,
treatment is less likely to show an effect (Delitto, 2005; Ford, et al., 2007; Fritz,
Cleland, & Childs, 2007; Hancock, et al., 2011; Jull, 2004; Riddle, 1998).
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1.2.3 Classification of low back pain
Classification is the process of developing criteria that leads to the identification of
homogenous subgroups of low back pain (Ford, et al., 2007; Riddle, 1998).
Classification of low back pain, or subgrouping, has been proposed as a method of
overcoming the issues associated with sample heterogeneity in randomised controlled
trials and subsequently increasing the likelihood of identifying more clinically
meaningful effects (Delitto, 2005; Ford, et al., 2007; Fritz, et al., 2007; Hancock, et
al., 2011; Jull, 2004; Riddle, 1998). The primary purpose of subgrouping patients with
low back pain is to help direct clinicians to provide more specific and effective
treatment (Fairbank et al., 2011; Ford, et al., 2007). It is the provision of this subgroup
specific treatment that is thought to produce greater improvements in outcomes for
patients with low back pain.
The principle of subgrouping patients with low back pain to improve treatment
outcomes may at first seem to be a relatively simple principle. This approach has been
used in other areas of medicine (Alberti & Zimmet, 1998; Harris et al., 1994; Olesen
& Steiner, 2004) and research evidence suggests that clinicians believe they are able
to identify low back pain subgroups in the clinical setting (Kent & Keating, 2005a).
However, a more detailed review of the literature on the classification of low back
pain suggests that this remains a complex issue for which there are currently no
definitive answers (Fairbank, et al., 2011; Ford, et al., 2007; McCarthy, Arnall,
Strimpakos, Freemont, & Oldham, 2004; Riddle, 1998). This is evidenced by the fact
that there is currently no classification system that is internationally established or
universally accepted (Billis, McCarthy, & Oldham, 2007). The complexity of low
back pain classification may explain the extent of the variation between existing
classification systems for low back pain (Fairbank, et al., 2011; Ford, et al., 2007;
McCarthy, et al., 2004; Riddle, 1998). This variation is observed in the methods by
which classification systems have been developed, the specific dimensions or
constructs upon which they are based, and the extent to which each system has been
validated. Figure 1.1 provides an overview of the variation that can occur within the
development, dimensions and validation of low back pain classification systems.
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Classification of low back pain

Classification
system
development

Methods of development
• Judgmental
• Statistical

Classification
system
dimensions

Dimensions
• Patho-anatomical
• Signs and symptoms

Classification
system
validation

Types of validity
•
Construct - Discriminant
•
Criterion - Predictive, Concurrent

• Psychological
• Social

Figure 1.1: Overview of the development, dimensions and validation of a
classification system.
Development of low back pain classification systems may use either judgemental or
statistical methods (Feinstein, 1972; Ford, et al., 2007; Riddle, 1998). A judgemental
approach usually relies on the personal experience of a clinician or consensus by an
expert panel. A statistical approach involves the use of statistical tools such as cluster
analysis to determine subgroups and associated criteria (Feinstein, 1972; Ford, et al.,
2007; Riddle, 1998).
Each classification system for low back pain may be based on one or more of a variety
of specific theoretic constructs or dimensions (Ford, et al., 2007). Common low back
pain classification system dimensions identified by systematic reviews include
pathoanatomical, signs and symptoms, psychological and social dimensions (Ford, et
al., 2007; McCarthy, et al., 2004). These have been defined in Table 1.1. Few
classification systems use multiple dimensions and even fewer include all possible
dimensions in their classification system. Most classification systems for low back
pain remain unidimensional in approach based on only one of the dimensions (Billis,
et al., 2007; Ford, et al., 2007; McCarthy, et al., 2004). However, given the
complexity of low back pain which may involve a combination of pathoanatomical,
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physical and psychosocial changes (Waddell, 1996) it has been recommended that an
effective classification system must reflect the biopsychosocial model of treatment
advocated for low back pain (McCarthy, et al., 2004), thus requiring a
multidimensional rather than a unidimensional classification approach (Ford, et al.,
2007; McCarthy, et al., 2004).
Table 1.1: Definitions of low back pain classification system dimensions (adapted
from Ford, et al., 2007)
Classification system

Definition

dimension
Pathoanatomical

Low back pain classified according to pathology of lumbar
structure

Signs and symptoms

Low back pain classified according to signs and symptoms
that do not relate to lumbar structure

Psychological

Low back pain classified according to psychological criteria

Social

Low back pain classified according to social criteria

The validity of individual low back pain classification systems has been highlighted as
an issue limiting their application in in this population (Fairbank, et al., 2011; Ford, et
al., 2007; McCarthy, et al., 2004). There are various approaches to classification
system validation (Anastasi & Urbina, 1997; Buchbinder, Goel, Bombardier, & HoggJohnson, 1996; Ford, et al., 2007; Portney & Watkins, 2009). Table 1.2 defines the
main types of validity relevant to evaluation of such systems. Adequate validation is
required to ensure that the low back pain classification system does what it sets out to
do, which is to identify homogenous subgroups of patients in this population. A
classification system also needs to demonstrate adequate reliability. This requires
sufficient consistency in application by the same observer at different times and
between observers. A classification system that is both valid and reliable will ensure
that a clinician is able to accurately and reliably classify a patient with low back pain
into a particular subgroup (Fairbank, et al., 2011).
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Table 1.2: Definitions of validity relevant to classification system evaluation (adapted
from Ford, et al., 2007)
Descriptive

Definition as it applies to classification system or subgroup validation

criteria
Construct validity
Discriminant

Classification system’s ability to discriminate one subgroup from other
subgroups based on a range of variables measuring constructs relating to
low back pain

Criterion validity
Predictive

Classifications system’s ability to predict future outcome, for example
treatment response

Concurrent

Classifications system’s ability to predict subgroup membership,
membership being determined by a previously validated system

The development of valid classification systems to identify homogenous subgroups of
patients with low back pain has been identified as a research priority (Foster, et al.,
2009; Fritz, et al., 2007) and is important for determining the effectiveness of
treatment interventions in those subgroups most likely to respond to particular
interventions (Fritz & George, 2000; McCarthy, et al., 2004). However the complexity
of low back pain classification and the variation between existing systems has led
authors to conclude that there is currently no single classification system that can
adequately subgroup patients with low back pain (Fairbank, et al., 2011; Ford, et al.,
2007; McCarthy, et al., 2004). Therefore, current recommendations suggest that all
patients with low back pain, once serious or specific spinal pathology has been ruled
out, should be classified into the broad category of nonspecific low back pain
(Dagenais, et al., 2010b; Koes, et al., 2010). This is in contrast to the experience in
clinical practice where 93% of clinicians surveyed do not believe that nonspecific low
back pain was one condition and 74% believe that they could identify subgroups
(Kent & Keating, 2004). More recent randomised controlled trials have attempted to
subgroup patients with low back pain and target treatment interventions (Apeldoorn et
al., 2012; Brennan et al., 2006; Childs et al., 2004; Fersum, O'Sullivan, Smith, &
Kvåle, 2012; Hahne et al., 2011; Hill et al., 2011). Subsequently, recent systematic
reviews of trials targeting treatment interventions at specific subgroups of low back
pain have provided preliminary evidence of greater treatment effects with
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subgrouping (Fersum et al., 2010; Kent, Mjosund, & Petersen, 2010b; Slater, et al.,
2012; Surkitt, Ford, Hahne, Pizzari, & McMeeken, 2012).

1.3 Summary
It has been hypothesised that a valid classification system that can accurately and
reliably identify patients belonging to a particular subgroup of low back pain will help
to direct treatment to produce clinically meaningful effects. Accordingly, if a
classification system is used that identifies a subgroup of patients with low back pain
likely to respond to manual therapy, and manual therapy is subsequently provided, it
has been hypothesised that this will produce more clinically meaningful treatment
effects than if the same subgroup had received nonspecific treatment. To determine if
this hypothesis was correct it was considered important to first explore the current
body of evidence. Therefore, a systematic review that aimed to identify randomised
controlled trials providing manual therapy to a subgroup of patients with low back
pain who had been identified as likely to respond to manual therapy was conducted.
This aimed to evaluate the effectiveness of specific manual therapy to reduce pain and
increase activity in this subgroup.
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CHAPTER 2: THE EFFECTIVENESS OF SUBGROUP SPECIFIC
MANUAL THERAPY FOR LOW BACK PAIN: A SYSTEMATIC
REVIEW
This chapter is in the form of the published article of the systematic review conducted
as part of this thesis. All content is identical to the published paper. However, the
formatting of the text, tables and figures has been amended to meet the requirements
of this thesis and the term ‘participant’, used in the original paper, has been replaced
with the term ‘patient’ to reflect the language used throughout this thesis. In addition,
references to various sections of the thesis have been included that were not in the
published paper. The peer-reviewed journal article is included in Appendix A. Taking
into consideration the time that has passed since the initial search was conducted for
this publication and submission of the thesis, an updated search has been conducted,
the data analysed and an updated abstract provided in Appendix E. One additional
randomised controlled trial (Apeldoorn, et al., 2012) was identified and has been
included in the updated abstract, however its findings did not alter the conclusions of
the review.

2.1 Introduction
Low back pain is a widespread problem experienced by up to two-thirds of the
American population during their lifetime (Deyo, Mirza, & Martin, 2006). Contrary to
previous reports of a favourable prognosis (Coste, et al., 1994), 62% of people with
first time low back pain report persistent problems at 12 months (Hestbaek, et al.,
2003b). Additional adverse impacts include increased healthcare costs (Fritz, et al.,
2008; Waddell, 1996), work absenteeism and reduced productivity (Dagenais, et al.,
2008) as well as individuals being excluded from work, family and social interactions
(Kent & Keating, 2005b).
There are a wide variety of treatment options for low back pain (Koes, et al., 2006).
Manual therapy is a commonly used clinical modality (Li & Bombardier, 2001;
Liddle, et al., 2009) recommended in clinical guidelines (Chou et al., 2007; National
Collaborating Centre for Primary Care, 2009; van Tulder, et al., 2004). For the
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purposes of this review we defined manual therapy as a high velocity thrust
manipulation or lower velocity mobilisation directed at the vertebral articulations
(Maitland, 2005). Systematic reviews evaluating the effectiveness of manual therapy
for low back pain have found little evidence of a clinically meaningful effect
compared to other treatment options (Assendelft, et al., 2004; Dagenais, et al., 2010a;
Rubinstein, et al., 2011), although there appears to be a small benefit when compared
to placebo or no treatment (Assendelft, et al., 2004; Ferreira, et al., 2003).
Heterogeneity in randomised controlled trials investigating manual therapy may be an
explanation for the limited evidence of effectiveness to date (Kent, Marks, Pearson, &
Keating, 2005). Sample heterogeneity is known to reduce the likelihood of a
significant treatment effect due to the reduced numbers of patients in the sample for
whom the treatment is appropriate (Delitto, 2005; Ford, et al., 2007). One way of
overcoming this problem may be to recruit a homogenous subgroup of patients likely
to respond to specific treatment. Such an approach replicates clinical practice where
treatment for different subgroups of low back pain is determined by likely
responsiveness (Kent & Keating, 2004; Maitland, 2005). Conducting research using
subgrouping principles has been recognised as a high research priority for low back
pain (Ford, et al., 2007; Foster, et al., 2009; Fritz, et al., 2007).
To date no systematic review has evaluated the effectiveness of subgroup specific
manual therapy for low back pain. The aim of the current review was therefore to
evaluate the effectiveness of specific manual therapy to reduce pain and increase
activity in subgroups of low back pain patients identified as likely to respond to
manual therapy.

2.2 Methods
2.2.1 Data sources and searches
A search for randomised controlled trials was conducted using a combination of the
most recent Cochrane Back Review Group search strategies (Cochrane Back Review
Group, 2008) and search terms identified by previous systematic reviews of manual
therapy for low back pain (Appendix B). Databases searched included, MEDLINE
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(Ovid, 1950 – October 2010), EMBASE (Ovid, 1988- October 2010), CINAHL
(Ebsco, 1982 –October 2010) and The Cochrane Central Register of Controlled Trials
(CENTRAL) (to October 2010). Reference lists of included trials and previous
systematic reviews were searched.
2.2.1.1 Trial selection
Selection of trials to be included in the review was completed independently by two
reviewers with disagreements resolved by consultation with a third reviewer.
Potentially relevant trials were screened against pre-determined eligibility criteria,
initially based on title and abstract. Full text articles were assessed for all included
trials and those where a definite decision on inclusion could not be made based on title
and abstract. Only randomised controlled trials published in full by peer-reviewed
journals written in English were included.
2.2.1.2 Patients
Trials involving patients aged 18-65 years, with low back pain ± leg pain attributable
to mechanical causes were included in the review. Trials were excluded if low back
pain was due to serious or nonmechanical pathologies.
2.2.1.3 Interventions
Trials were included if at least one group received therapist-applied manual therapy
including manipulation or mobilisation. There is no “gold standard” method for
developing low back pain subgroup criteria given the wide variety of approaches used
clinically and in the manual therapy literature to date (Ford, et al., 2007; Kent,
Keating, & Buchbinder, 2009). In order to identify the full diversity of subgroups
reported in this literature, the following eligibility criteria were applied. Firstly, trials
needed to state clearly that patients recruited belonged to a low back pain subgroup
likely to respond to manual therapy. Secondly, trials where the subgroup was
developed using statistical methods, (Ford, et al., 2007; Riddle, 1998) such as clinical
prediction rules, were only included if the treatment being investigated was consistent
with the descriptions in the original developmental studies. Thirdly, in trials where
judgmental methods (Ford, et al., 2007; Riddle, 1998) were used to develop the
subgroup criteria, a clear relationship between treatment effect and the nature of the
subgroup had to be described. For example, a trial where authors describe a
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hypothesised causal relationship between an “opening” lumbar rotation technique and
improvement in zygapophyseal joint pain normally aggravated by “closing down”
movements would be included in this review as treatment specific to the subgroup.
Trials that described a subgroup as a condition for eligibility only, without any
description of treatment specificity, were not included in the review. Finally, data had
to be presented for two or more treatment groups, including subgroup specific manual
therapy and at least one other comparison treatment.
2.2.1.4 Outcomes
Outcomes of interest were pain intensity measured on a visual analogue scale (VAS)
or numerical pain rating scale (NPRS), and activity limitation measured by low back
specific scales (Bombardier, 2000; Deyo et al., 1998).

2.2.2 Data extraction and risk of bias assessment
Two reviewers independently extracted data from included trials using a standardised
form (Furlan, Pennick, Bombardier, & van Tulder, 2009) developed for previous
research within our group (Hahne, Ford, & McMeeken, 2010). Data extracted
included information on trial settings, population characteristics, sample size,
treatment interventions and outcomes (mean scores and standard deviations). Where
insufficient detail was provided additional information was sought from the trial
authors.
The reviewers independently assessed risk of bias of included trials using the PEDro
scale (Verhagen et al., 1998). This scale has demonstrated evidence of reliability
(Maher, Sherrington, Herbert, Moseley, & Elkins, 2003) and validity (de Morton,
2009) and has been used in previous systematic reviews involving low back pain
(Hahne, et al., 2010; May & Johnson, 2008). Trials scoring six or more out of 10 were
considered to be of low risk of bias (Hahne, et al., 2010; Slade & Keating, 2006)
(Table 2.1).
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Table 2.1: Methodological quality rated on the PEDro scale
Item
1
2
3
4
5
6
7
8
9
10
11

Criteria
Eligibility criteria were specified
Subjects were randomly allocated to groups
Allocation was concealed
Groups were similar at baseline for the most important prognostic indicators
All patients were blinded
All patients who administered therapy were blinded
All assessors who measured at least one key outcome were blinded
Measures of at least one key outcome were obtained from more than 85% of the
patients initially allocated to groups
All patients for whom outcome measures were available received the treatment or
control condition as allocated, or, where this was not the case, data for a least one
key outcome was analysed by intention to treat
The results of between group statistical analysis are reported for at least one key
outcome
The study provides both point measures and measures of variability for at least one
key outcome.

Note. Points were awarded for criteria 2 to11 providing an overall score out of 10
2.2.3 Data synthesis and analysis
Group means and standard deviations were recorded for all outcomes at each followup. Where the mean was not provided, the median was taken as the next best estimate
(Higgins & Green, 2011; Slade & Keating, 2006). Missing standard deviation scores
were calculated using the standard error of the mean values (Higgins & Green, 2011).
Treatment effect sizes and 95% confidence intervals were calculated for continuous
data using Hedges adjusted-g standardised mean difference (SMD) and relative risk
ratios for dichotomous data. SMD was chosen to allow easier comparison of effects
measured by different outcome measures between trials. Treatment effects favouring
manual therapy were assigned a positive SMD value. A value of 0.2 was considered to
be a small effect size, 0.5 moderate and 0.8 large (Cohen, 1988).
A meta-analysis of pooled data was planned if two or more trials were considered to
be clinically homogenous, defined as sufficiently similar in patients characteristics,
interventions and outcomes (Higgins & Green, 2011). In clinically homogenous trials,
evaluation of statistical heterogeneity was calculated using Revman 5.0 (2008). Metaanalysis was not performed in trials with statistical heterogeneity as determined by p
values less than 0.1 on the χ2 test, or I2 values greater than 50% (Hopley, Stengel,
Ekkernkamp, & Wich, 2010).
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A qualitative analysis using the GRADE approach (Grading of Recommendations,
Assessment, Development and Evaluation) (Atkins et al., 2004; Furlan, et al., 2009;
Higgins & Green, 2011) was planned. This method provides a rating of the quality of
evidence for each primary outcome based on five domains comprising: limitations of
trial design, inconsistency, indirectness, imprecision of results, and publication bias
(Atkins, et al., 2004; Furlan, et al., 2009) (Appendix D).

2.3 Results
2.3.1 Trial selection
The process of selecting included trials for this review is described in Figure 2.1. A
list of excluded papers can be obtained from the author.

Figure 2.1: Flow chart showing progression of randomised controlled trials through
the selection process.
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2.3.2 Patients and setting
A total of seven randomised controlled trials (Browder, Childs, Cleland, & Fritz,
2007; Childs, et al., 2004; Cleland et al., 2009; Delitto, Cibulka, Erhard, Bowling, &
Tenhula, 1993; Erhard, Delitto, & Cibulka, 1994; Hallegraeff, de Greef, Winters, &
Lucas, 2009; Sutlive et al., 2009) were included randomizing 463 patients (Table 2.2).
All seven of the trials were conducted in a physical therapy clinic setting. Six trials
were conducted in the USA (Browder, et al., 2007; Childs, et al., 2004; Cleland, et al.,
2009; Delitto, et al., 1993; Erhard, et al., 1994; Sutlive, et al., 2009) and one in the
Netherlands (Hallegraeff, et al., 2009).
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Table 2.2: Characteristics of included trials
RCT
Browder
et al
(2007)
PEDro: 6

Childs et
al (2004)
PEDro: 8

Patient characteristics, sample
size, symptom duration,
inclusion criteria and subgroup
Consecutive patients attending
9 PT clinics, mostly
Department of Defence
centres (US)
N= 48
Mean age = 39y
Median symptom duration: =
59.5d
Inclusion Criteria:
LBP of any duration with
symptoms extending distal to
the buttock on at least one
lower extremity, 18-60y, a
modified ODQ score of ≥
30%,
Subgroup:
Patients had to present with
the centralization
phenomenon,

Consecutive patients referred
for PT at participating clinics.
Mostly US Air force
healthcare facilities
N = 131
Mean age = 33.9y
Median symptom duration 27d
Inclusion criteria: LBP with or
without referral into the lower
extremity, 18-60y, ODQ score
of ≥ 30%
Subgroup:
Patients positive on Flynn’s
CPR(2002) satisfying 4/5
criteria:
• Duration of symptoms <16
days
• FABQ work subscale score
<19
• At least one hip with >35º
internal rotation
• Hypomobility in the lumbar
spine
• No symptoms distal to the
knee

Intervention

Comparison

Outcome

Extension Orientated
Treatment Approach (EOTA)
which involved:
1. Repeated extension
exercise in prone and
standing. In addition 1 set of
ten reps of the prone press up
or extension in standing were
completed every 2-3 waking
hours during the four weeks.

Strengthening
program.

Pain
(NPRS)
and
activity
(ODQ)
at 1
week, 4
weeks
and 6
months

2. 10-20 posterio-anterior
mobilisations of grade I - IV
oscillations. Therapist
selected treatment grade and
segmental level of
mobilisation.
Patients were advised to
maintain lumbar lordosis in
sitting, avoid sitting for >2030 minutes and to avoid
activities that caused
symptoms to peripheralize.
All patients were provided
with exercise instruction
booklet outlining correct
technique and frequency of
each exercise, and
progression.
6 sessions of PT over 4 weeks
Spinal manipulation plus
exercise program:
First 2 sessions included a
high velocity thrust
manipulation and a range of
motion exercise only (Flynn,
et al., 2002).
After two sessions the
patients received a low stress
aerobic and lumbar spine
strengthening program
identical to the control.
All patients received an
exercise instruction booklet
outlining correct technique
and frequency of each
exercise and instructing them
to complete once daily
5 sessions of PT in 4 weeks

Exercise program to
improve isolated
contractions of the
deep abdominal
muscle and strengthen
the primary stabilisers
(TA, LM, QL, ES, IO
EO).
All patients were
provided with
exercise instruction
booklet outlining
correct technique and
frequency of each
exercise, and
progression.
6 sessions of PT over
4 weeks

Exercise program
alone
Low stress aerobic
and lumbar spine
strengthening
program. Lumbar
spine strengthening
program aimed to
target stabilisers of
the spine

Pain
(NPRS)
and
activity
(ODQ)
at 1
week, 4
weeks
and 6
months

Low stress aerobic
exercises started with
10 minutes of exercise
on a stationary bike or
treadmill at a selfselected pace.
All patients received
an exercise instruction
booklet outlining
correct technique and
frequency of each
exercise and
instructing them to
complete once daily
5 sessions of PT in 4
weeks
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Table 2.2: Characteristics of included trials continued
RCT

Cleland et al
(2009)
PEDro: 8

Patient characteristics,
sample size, symptom
duration, inclusion
criteria and subgroup
Patients attending out
patient PT clinics
(US).
N = 112
Mean age = 40.3y
Median symptom
duration = 45d
Inclusion criteria:
LBP with or without
referral into the lower
extremity, 18-60y,
ODQ score of >25%,
Subgroup:
Patients positive on
Flynn’s CPR(Flynn,
et al., 2002) satisfying
4/5 criteria.

Intervention

Comparison

Outcome

Supine thrust
manipulation

Comparison 1: side-lying
thrust manipulation group

First 2 sessions included
a high velocity thrust
manipulation and a range
of motion exercise only
(Flynn, et al., 2002)

Minimum of 1 manipulation
per side. Maximum of two
attempts at manipulation per
side

Pain (NPRS)
and activity
(ODQ) at 1
week, 4
weeks and 6
months

After two sessions the
patients received a low
stress aerobic and lumbar
spine strengthening
program identical to the
control (Childs, et al.,
2004).
All patients received an
exercise instruction
booklet outlining correct
technique and frequency
of each exercise and
instructing them to
complete once daily
5 sessions of PT in 4
weeks

Delitto et al
(1993)
PEDro: 4

Patients referred to PT
for the management
of LBP (US)
N = 24
Mean Age 37y
(intervention), 27y
(control)
Symptom duration =
6d (intervention), 11d
(Control)
Inclusion criteria:
Either acute (<7 days)
or subacute (7 days to
7 weeks) LBP
Subgroup:
Patients categorized
as belonging to an
extensionmobilisation subgroup
based on
centralization of
symptoms and
symptom
reproduction in three
out of four
provocative tests for
sacroiliac joint pain

Manipulation technique
for the SIJ
This was followed by
extension oriented
treatment regime
including prone press up
exercises,
discouragement of flexed
posture and use of a
lumbar roll

Comparison 2: nonthrust
spinal manipulation
Central lumbar posterioranterior nonthrust
manipulation directed at L4
and L5. This included 2 sets
of 60 seconds of low velocity,
high amplitude oscillatory
force
As per the intervention group
all patients in both
comparisons performed a
spinal range of motion
exercise following
manipulation
After two sessions all patients
in both comparisons received
low stress aerobic and lumbar
spine strengthening program
(Childs, et al., 2004)
Flexion oriented exercise
regime
All patients received a
handout illustrating their
exercises and were
encouraged to complete this
x3/day

Activity
(ODQ) at
day 3 and
day 5 (after
initiation of
treatment)

3 sessions of PT in one week

All patients received a
handout illustrating their
exercises and were
encouraged to complete
this x3/day
3 sessions of PT in one
week
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Table 2.2: Characteristics of included trials continued
RCT

Erhard et al
(1994)
PEDro: 5

Hallegraeff
et al(2009)
PEDro: 6

Patient characteristics,
sample size, symptom
duration, inclusion
criteria and subgroup
Patients presenting at PT
clinics with LBP (US)
N = 24
Mean age = 47y
(intervention), 41y
(control)
Mean Symptom duration
= 20d (intervention), 22d
control
Inclusion criteria: LBP >
3 months duration
Subgroup:
Patients categorized as
belonging to an
extension-mobilisation
subgroup based on
centralization of
symptoms and symptom
reproduction in three out
of four provocative tests
for sacroiliac joint pain
3 primary health-care
centres for Physical
Therapy (Netherlands)
N= 64
Mean age 39y
Mean symptom duration
= not given
Inclusion criteria: Acute
NSLBP, 20-55y
Subgroup:
Patients needed to satisfy
2/5 criteria on Flynn’s
CPR (Flynn, et al., 2002)
• Duration of
symptoms <16
days
• No symptoms
distal to the
knee

Intervention

Comparison

Outcome

Manipulation technique for
the SIJ

Extension Group.

Activity
(ODQ) at
day 3, day
5 and one
month
(after
initiation
of
treatment)

SIJ manipulation immediately
followed by completion of
the hand-heel rock. No
postural instruction.
Patients received a handout
illustrating their exercises
If at follow-up assessment 3
or more of the SIJ signs were
present, a second
manipulation was
administered.

Extension oriented
treatment regime including
press-ups, use of a lumbar
roll and postural
instruction. Flexed postures
were discouraged.
Patients were provided with
a lumbar roll and written
information on completing
the extension exercises.
3 sessions of PT in one
week

3 sessions of PT in one week

Manual therapy and PT

PT alone.

4 sessions provided by
manual therapists. Treatment
focused on the restricted
lumbar-sacral and SIJ,
involving high velocity low
amplitude thrust
manipulations. No other
technique was applied.

Low load endurance
exercises, training
abdominal muscles and
stretching lumbar extensor
muscles, (5 minutes x 2 per
day).

Patients also received PT as
described in the control
section

Pain
(VAS) and
activity
(ODQ)
after
treatment 4
(2 ½
weeks)

Patients were also provided
with information on back
pain, posture and advice to
stay active.
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Table 2.2: Characteristics of included trials continued
RCT

Sutlive et
al (2009)
PEDro: 8

Patient characteristics,
sample size, symptom
duration, inclusion
criteria and subgroup
Military health care
beneficiaries with LBP
(US)
N = 60
Mean age 25.5y
Mean symptom
duration = 13.5d
Inclusion criteria: LBP
+/- leg symptoms, 1865y, ODQ score ≥
30%.
Subgroup:
Patients needed to
satisfy 3/5 criteria on
Flynn’s CPR(Flynn, et
al., 2002). At least 1 of
3 had to be duration of
symptoms ≤ 16 days or
no pain radiating distal
to the knee.

Intervention

Comparison

Outcome

Lumbopelvic manipulation
(LP)

Lumbar neutral gap
manipulation (NG)

Patients were treated with
the manipulation for which
Flynn’s CPR (Flynn, et al.,
2002) was originally
developed.

Minimum of 1
manipulation per side.
Maximum of two attempts
at manipulation per side

Pain (NPRS)
and activity
(ODQ) at 48
hours post
treatment.

Minimum of 1
manipulation per side.
Maximum of two attempts
at manipulation per side

Following manipulation all
patients received an
exercises booklet detailing
correct performance of
pelvic tilt exercises

Following manipulation all
patients received an
exercises booklet detailing
correct performance of
pelvic tilt exercises

Note. PT physical therapy, NSLBP nonspecific low back pain, ODQ Modified Oswestry Low Back
Pain Disability Questionnaire, NPRS numerical pain-rating scale, SIJ Sacroiliac joint, TA transversus
abdominis, LM lumbar multifidus, QL quadratus lumborum, ES erector spinae, IO internal oblique, EO
external oblique FABQ Fear Avoidance Beliefs Questionnaire, CPR clinical prediction rule.

Across the seven trials three subgroups were defined by: 1) centralization of
symptoms with repeated lumbar extension (Browder, et al., 2007), 2) centralization of
symptoms as well as symptom reproduction in three out of four provocative tests for
sacroiliac joint pain (extension-mobilisation subgroup) (Delitto, et al., 1993; Erhard,
et al., 1994) and 3) a pre-determined clinical prediction rule (CPR) for spinal
manipulation (Childs, et al., 2004; Cleland, et al., 2009; Hallegraeff, et al., 2009;
Sutlive, et al., 2009) developed by Flynn and colleagues (2002). The CPR included
five variables predicting a positive response to spinal manipulation comprising:
duration of symptoms less than 16 days, Fear Avoidance Beliefs Questionnaire work
subscale score less than 19, at least one hip with greater than 35º internal rotation,
hypomobility in the lumbar spine and no symptoms distal to the knee.

2.3.3 Interventions
There was significant between trial heterogeneity regarding the type of manual
therapy ± cointervention provided. In six trials manipulation was provided with a
variety of cointerventions including trunk muscle training (Childs, et al., 2004;
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Cleland, et al., 2009; Hallegraeff, et al., 2009), an extension oriented program
(Delitto, et al., 1993), flexion and extension exercises (Erhard, et al., 1994) and a
range of movement exercise (Sutlive, et al., 2009). The final trial (Browder, et al.,
2007) provided physiotherapy mobilisation as part of an extension oriented treatment
approach including extension exercises and postural education.
There was also significant between trial heterogeneity in the comparison interventions
provided which comprised of a flexion oriented exercise program (Delitto, et al.,
1993), an extension oriented program (Erhard, et al., 1994), and trunk muscle training
(Browder, et al., 2007; Childs, et al., 2004; Hallegraeff, et al., 2009). The trunk
muscle training involved stabilisation exercise, and, in two of these three trials, an
additional low stress aerobic exercise program (Childs, et al., 2004; Hallegraeff, et al.,
2009). Two trials included alternative manual therapy as the comparison, defined as a
manipulation technique not used in the development of Flynn and colleagues’ CPR for
spinal manipulation (Cleland, et al., 2009; Sutlive, et al., 2009).

2.3.4 Outcomes
All trials assessed activity using a version of the Oswestry Disability Questionnaire
(ODQ). Five trials assessed pain using the VAS or NPRS (Browder, et al., 2007;
Childs, et al., 2004; Cleland, et al., 2009; Hallegraeff, et al., 2009; Sutlive, et al.,
2009). All seven trials assessed short-term follow-up at less than three months and
three trials assessed intermediate-term follow-up between three months and one year
(Browder, et al., 2007; Childs, et al., 2004; Cleland, et al., 2009) (Figure 2.2). In some
trials, follow-up data were collected at multiple time points within the predetermined
time periods. In this event, data were reported from the follow-up time point less than
and closest to predetermined thresholds of six weeks (short-term), six months
(intermediate-term) and 12 months (long-term) (Appendix C).

2.3.5 Assessment of risk of bias
The mean PEDro score for the trials was 6/10 (Table 2.3). Five of the seven trials
scored six or more on the PEDro scale and were considered to be at low risk of bias
(Browder, et al., 2007; Childs, et al., 2004; Cleland, et al., 2009; Hallegraeff, et al.,
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2009; Sutlive, et al., 2009). In the two trials (Delitto, et al., 1993; Erhard, et al., 1994)
scoring less than six, limitations included inadequate concealment of treatment
allocation, insufficient blinding of assessors and failure to apply intention to treat
principles. All trials lost points for failure to blind patients and therapists, however in
randomised controlled trials of physiotherapy interventions, this is extremely difficult
(Bhogal, Teasell, Foley, & Speechley, 2005).
Table 2.3: Risk of bias assessment using the PEDro scale
PEDro score
Trial

1

2

3

4

5

6

7 8

9

10

11

Total

Browder et al (2007)







— — — —







6

Childs et al (2004)









— —  
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Cleland et al(2009)









— —  







8

Delitto et al (1993)
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4

Erhard et al (1994)
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— — —

— 



5

Hallegraeff et al (2009)
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Sutlive et al (2009)















7

— — —

Five of the trials (Browder, et al., 2007; Cleland, et al., 2009; Delitto, et al., 1993;
Erhard, et al., 1994; Sutlive, et al., 2009) were considered to be clinically
heterogeneous. Two trials (Childs, et al., 2004; Hallegraeff, et al., 2009) were
considered to be clinically homogenous, based on subgroup, intervention and
comparison treatment, but were assessed to be statistically heterogeneous (I2=92%).
Meta-analysis was therefore not appropriate for any combinations of trials (Dagenais,
Yelland, Del Mar, & Schoene, 2007; Staal, de Bie, de Vet, Hildebrandt, & Nelemans,
2008). The overall quality of the evidence was rated according to the five GRADE
domains and downgraded for reasons including limitations in study design based on
the PEDro score, inconsistency due to conflicting results, indirectness due to clinical
heterogeneity and imprecision due to sparse data (BMJ Clinical Evidence, 2012;
Furlan, et al., 2009) (Appendix C and D).

2.3.6 Specific manual therapy versus a flexion oriented exercise program
One trial with high risk of bias (n = 24) compared specific manual therapy (and the
cointervention of an extension oriented program) to flexion exercises (Delitto, et al.,
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1993). This trial found a large and significant treatment effect for activity at shortterm follow-up in favour of manual therapy (SMD: 4.2 95% CI: 2.6 to 5.9) but
provided very low quality evidence that specific manual therapy was better than
flexion exercises at short-term follow-up (trial limitations, indirectness and
imprecision).

2.3.7 Specific manual therapy versus an extension oriented program
One trial with high risk of bias (n = 24) compared specific manual therapy (and the
cointervention of flexion exercises) with an extension oriented program (Erhard, et al.,
1994). This trial found a large and significant effect size for activity at short-term
follow-up favouring manual therapy (SMD: 1.9 95% CI: 0.3 to 3.5) but provided very
low quality evidence that specific manual therapy was better than an extension
oriented program at short-term follow-up (trial limitations, indirectness and
imprecision).

2.3.8 Specific manual therapy versus other manual therapy
Two trials with low risk of bias compared specific manual therapy (manipulation
matched to Flynn and colleagues’ CPR) to either spinal manipulation (unmatched to
the CPR) (Cleland, et al., 2009; Sutlive, et al., 2009) or mobilisation techniques
(Cleland, et al., 2009). One of these trials (n = 112) (Cleland, et al., 2009) showed a
large and significant treatment effect on pain and activity at short-term follow-up
(short-term pain SMD: 1.4 95% CI: 0.9 to 1.8, short-term activity SMD: 1.7 95% CI:
1.2 to 2.2) and a moderate and significant effect on activity at intermediate-term
follow-up (SMD: 0.7 95% 0.3 to 1.2) in favour of the specific manipulation over
mobilisation. Comparisons between manipulation matched to the CPR and unmatched
manipulation showed no significant difference (Cleland, et al., 2009; Sutlive, et al.,
2009). Overall, there was very low quality evidence that specific manual therapy was
better than other manual therapy at reducing pain and increasing activity at any
follow-up period (inconsistency, indirectness, imprecision).
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2.3.9 Specific manual therapy versus trunk muscle training
Three trials with low risk of bias compared specific manual therapy to trunk muscle
training (Browder, et al., 2007; Childs, et al., 2004; Hallegraeff, et al., 2009). Two
trials (Childs, et al., 2004; Hallegraeff, et al., 2009) compared spinal manipulation
with trunk muscle training to trunk muscle training alone in a group of patients
positive on Flynn and colleagues’ CPR. One of these trials (n = 131) (Childs, et al.,
2004) demonstrated a large and significant effect on pain and activity in the short-term
and intermediate-term (short-term pain SMD: 1.5 95% CI: 0.9 to 2.1, intermediateterm pain SMD: 1.4 95% CI: 0.7 to 2.0, short-term activity SMD: 1.2 95% CI: 0.6 to
1.8 and intermediate activity SMD: 1.1 95% CI: 0.5 to 1.7) in favour of the specific
manipulation group. The second trial (n= 64) (Hallegraeff, et al., 2009) showed no
significant differences. Another trial (n=48), compared manual therapy as part of an
extension oriented treatment approach to trunk muscle training (Browder, et al.,
2007). This trial demonstrated a moderate and significant effect on improving activity
at both short and intermediate follow-up (short-term SMD: 0.6 95% CI: 0.1 to 1.2;
intermediate-term SMD: 0.7 95% CI: 0.1 to 1.3) in favour of the group receiving
manual therapy. In summary, there was very low quality evidence that specific
manual therapy was better than trunk muscle training at reducing pain and
increasing activity at any follow-up period (inconsistency, indirectness, imprecision).
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Figure 2.2: Results of treatment effects for specific manual therapy versus comparison
treatments for all included trials.
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2.4 Discussion
Researchers have proposed that randomised controlled trials evaluating subgroup
specific treatment for low back pain should demonstrate larger effect sizes than those
published to date. Given the emphasis in the low back pain literature on classification
and subgrouping (Ford, et al., 2007; Fritz, et al., 2007; McCarthy, et al., 2004), it was
surprising that only seven randomised controlled trials were located during this review
that reported data on subgroups likely to respond to specific manual therapy. Due to
the clinical and statistical heterogeneity between the included trials, a meta-analysis
was not appropriate. However, statistically significant treatment effects favouring
manual therapy in individual trials provided preliminary evidence that when manual
therapy is targeted to a subgroup likely to respond it may produce a greater reduction
in pain and greater increase in activity than comparison treatments.
Numerous systematic reviews have evaluated the effectiveness of manual therapy for
low back pain, however none have focused solely on subgroup specific manual
therapy (Assendelft, et al., 2004; Dagenais, et al., 2010a; Rubinstein, et al., 2011).
There is considerable potential for treatment effects to be masked in such reviews
because of clinical heterogeneity (Delitto, 2005; Ford, et al., 2007). A recent
systematic review attempted to address the heterogeneity issue by evaluating targeted
manual therapy and/or exercise to nontargeted treatment (Kent, et al., 2010b). This
review only included trials that evaluated the effectiveness of manual therapy on
subgroups developed using a ‘treatment effect modifier’ approach, which considers
response to a specific treatment based on a collection of signs and symptoms (Kent, et
al., 2010b). Therefore only one of the seven trials identified by the current review was
included by these authors (Childs, et al., 2004).
In the current review, six of the seven included trials originated or had authors from a
common research group (Browder, et al., 2007; Childs, et al., 2004; Cleland, et al.,
2009; Delitto, et al., 1993; Erhard, et al., 1994; Sutlive, et al., 2009) that
predominantly used statistical methods to develop a CPR. Whilst a statistical approach
to developing subgroup criteria is becoming more common (Stanton, Hancock,
Maher, & Koes, 2010) and has been recommended by some (Hancock, Herbert, &
Maher, 2009; Kent, et al., 2010b), other approaches based on judgemental methods
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can be appropriate in complex domains such as low back pain (Ford, et al., 2007;
Ford, Thompson, & Hahne, 2011; George & Delitto, 2005; Reitsma, Rutjes, Khan,
Coomarasamy, & Bossuyt, 2009).
Despite the overall GRADE quality of the evidence being very low, two trials with
low risk of bias (Childs, et al., 2004; Cleland, et al., 2009) and two with high risk of
bias (Delitto, et al., 1993; Erhard, et al., 1994) produced large treatment effects in
favour of specific manual therapy. Researchers have recommended replication of
randomised controlled trials that demonstrate large effect sizes (Bogduk, 2010;
Underwood, 2005). It is of note that all of these trials provided a manipulation
technique developed for the sacroiliac joint (Delitto, et al., 1993; Flynn, et al., 2002)
for patients scoring four out of five on the Flynn CPR (2002) or being positive for
provocative sacroiliac joint testing. Support for replication of these trials is
strengthened by the fact that large effects were demonstrated compared to other types
of physiotherapy treatment. This contrasts to an overwhelming number of systematic
reviews that show few clinically meaningful effects when comparing one
physiotherapy treatment to another (Assendelft, et al., 2004; Rubinstein, et al., 2011).

2.4.1 Limitations
We were unable to conduct a meta-analysis in the review because of heterogeneity
between trials (Dagenais, et al., 2007; Kent, et al., 2010b). Meta-analysis when
clinical heterogeneity is present can lead to bias within the results (Bogduk, Dreyfuss,
& Govind, 2009). We therefore chose to conduct a qualitative GRADE analysis based
on the recommendations of previous reviews (Kroeling et al., 2009; Staal, et al.,
2008). A second potential limitation of this review was the inclusion of RCTs
providing cointerventions alongside subgroup specific manual therapy. However, this
approach has been used in other systematic reviews in low back pain research
(Ferreira, Ferreira, Maher, Herbert, & Refshauge, 2006) and attempts to better reflect
clinical practice (Delitto, 2005). We chose to exclude papers that were not written in
English. However previous research has shown that this has little impact on treatment
effect estimates (Juni, Holenstein, Sterne, Bartlett, & Egger, 2002; Moher, Pham,
Lawson, & Klassen, 2003).
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Subgrouping of low back pain can be a complex exercise (Ford, et al., 2007) and a
potential limitation of this review was the eligibility criterion requiring a subgroup of
low back pain being identified by the trial authors as likely to respond to manual
therapy. In order to ensure that all included trials were consistent with a specific
manual therapy approach a number of confirmatory eligibility criteria were employed.
One of the papers excluded on the basis of these criteria was Hancock et al (2008b)
due to the treatment provided not matching that upon which the Flynn CPR was
developed. We believe this approach is consistent with identifying randomised
controlled trials with an explicit aim of evaluating the effectiveness of subgroup
specific manual therapy.

2.5 Summary
This review found preliminary evidence that subgroup specific manual therapy may
produce a greater reduction in pain and increase in activity in patients with low back
pain when compared with other treatments. Individual trials with low risk of bias
found large and significant effect sizes in favour of specific manual therapy. However,
because of downgrading using the GRADE domains, the overall quality of evidence
was found to be very low. Further research is required with a particular focus on
evaluating the effect of specific manual therapy on subgroups with acceptable
validity.
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CHAPTER 3: SELECTION OF A SUBGROUP OF LOW BACK
PAIN LIKELY TO RESPOND TO MANUAL THERAPY
3.1 Introduction
The previous chapter presented evidence that subgroup specific manual therapy may
lead to a greater reduction in pain and increase in activity in patients with low back
pain than other non subgroup specific treatments. However, the review identified
certain limitations with the current body of evidence on this topic, most notably
clinical heterogeneity between included trials, which ultimately led to the
downgrading of the quality of the overall body of evidence to very low according to
the GRADE domains. The heterogeneity involved variation in the manual therapy
treatment provided, cointerventions, treatment comparisons, outcome measures and
subgroup selection. The systematic review also concluded that higher quality
randomised controlled trials are required investigating the effect of manual therapy in
subgroups considered likely to respond to manual therapy. This view is consistent
with those expressed by others in the field (Ford, et al., 2007; Foster, et al., 2009;
Fritz, et al., 2007; Rubinstein, Terwee, de Boer, & van Tulder, 2012a).
The review also identified three subgroups of low back pain considered by trial
authors as likely to respond to manual therapy. These included 1) centralization of
symptoms with repeated lumbar extension (Browder, et al., 2007), 2) centralization of
symptoms as well as symptom reproduction in three out of four provocative tests for
sacroiliac joint pain (extension-mobilisation subgroup) (Delitto, et al., 1993; Erhard,
et al., 1994) and 3) a pre-determined clinical prediction rule for spinal manipulation
(Childs, et al., 2004; Cleland, et al., 2009; Hallegraeff, et al., 2009; Sutlive, et al.,
2009) developed by Flynn and colleagues (2002).
None of the trials included a subgroup of low back pain considered to be of LZJ
origin. This was a surprising omission given that this subgroup is widely purported to
exist (Bogduk, 2005b; Dreyfuss, Dreyer, & Nass, 2003; Kent & Keating, 2005a;
Mooney & Robertson, 1976; Varlotta et al., 2011). The absence of this subgroup in a
collection of trials applying subgroup specific manual therapy was also surprising
given the theoretical mechanisms by which manual therapy is considered to provide
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therapeutic effects at the lumbar spine. Manual therapy is thought to restore normal
movement at the lumbar spine through the application of specific forces; these are
thought likely to have the greatest effect on the LZJs because of their role in
controlling and guiding movement of the lumbar spine (Maigne & Vautravers, 2003).
For these reasons, this subgroup of low back pain, LZJ pain, was tentatively thought
to be a suitable subgroup upon which to determine the effectiveness of a
physiotherapy program with specific manual therapy (Chapter 5). However, to
confirm its suitability, a full review of the literature was conducted. This chapter
presents the results of this review, providing evidence that 1) patients with low back
pain arising from the LZJ represent a valid subgroup of low back pain; 2) that this
subgroup can be identified clinically; and 3) that this subgroup may be likely to
demonstrate a therapeutic benefit in response to manual therapy.

3.2 Validation of the lumbar zygapophyseal joint as a source of low
back pain
Historically there has been much debate about whether the “the facet syndrome”
exists, with numerous papers in support of this clinical entity (McCall, Park, &
O'Brien, 1979; Mooney & Robertson, 1976) and others against (Jackson, 1992).
Despite this, many sources agree that the LZJ certainly has the potential to be the
source of a patient’s low back pain (Bogduk, 2005b; Dreyfuss, et al., 2003; Kent &
Keating, 2005a; Mooney & Robertson, 1976; Varlotta, et al., 2011).
In order for a body structure to be accepted as a source of pain it must satisfy certain
criteria. These criteria, or “postulates”, which were developed by Bogduk (2005a) are
comparable to Koch’s original postulates for bacterial disease, and assist in
determining whether a structure is capable of causing pain. Each of the four criteria
presented in Table 3.1 can be applied to the LZJ to determine whether it is
biologically plausible that this structure may be a source of pain, and therefore that
patients with pain arising from the LZJ represent a valid subgroup of low back pain.
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Table 3.1: Bogduk’s postulates for determining whether a structure is capable of
causing pain (adapted from Bogduk, 2005)
Postulates
1. The hypothesised causal structure must be innervated
2. The structure must be capable of causing pain that is seen clinically
3. The structure must be susceptible to disease or injury that is known to be pain
provoking
4. The structure must be identified as a source of pain in patients using diagnostic
techniques of known validity and reliability

The first postulate states that for a structure to be a source of pain, it must be
innervated. The LZJ fulfils this first postulate as it is innervated by the medial
branches of the lumbar dorsal rami of spinal nerves (Bogduk, 1983). Each medial
branch supplies the LZJ above and below its course (Bogduk, 1983; Bogduk, Wilson,
& Tynan, 1982; Pederson, Blunck, & Gardner, 1956) and thus each joint is considered
to receive dual innervation (Bogduk, 1983; Bogduk, et al., 1982; Cohen & Raja,
2007). In addition it has been demonstrated that the capsule of the LZJ is richly
innervated with encapsulated and free nerve endings likely to transmit nociceptive
information. (Bogduk, 1983; Bogduk, 2005a; Cavanaugh, Ozaktay, Yamashita, & AI,
1996). The presence of the nociceptive neuropeptide substance P nerve fibres in both
the subchondral bone of degenerative LZJs (Beaman, Graziano, Glover, Wojtys, &
Chang, 1993) and intra-articular inclusions (Giles & Taylor, 1987; Giles, 1988)
suggests that these structures may also be a source of pain.
The second postulate states that to be a potential source of pain, a structure must be
capable of producing pain in people without pathology that is consistent with the types
of pain seen clinically. The LZJ fulfils this postulate. Pain has been produced in the
LZJ of volunteers without pathology by injecting hypertonic saline solution into the
joint resulting in pain patterns consistent with those seen clinically (Hirsch,
Ingelmark, & Miller, 1963; McCall, et al., 1979; Mooney & Robertson, 1976; Revel
et al., 1998; Schwarzer et al., 1994a).
The third postulate states that the structure must be susceptible to disease or injury
that is known to be pain provoking. The LZJs are synovial joints, consisting of hyaline
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cartilage lining the articular facets, a synovial membrane attaching to the borders of
the articular cartilage, and a joint space surrounded by a fibrous joint capsule
(Bogduk, 2005a). They are therefore at risk of the common pathologies that affect all
synovial joints and fulfil the third postulate (Bogduk, 2005a; Cohen & Raja, 2007;
Dreyfuss, et al., 2003; Eisenstein & Parry, 1987; Fujiwara et al., 2000). These
conditions may be broadly classified into severe “red flag” pathology, inflammatory
arthropathies, conditions relating to mechanical dysfunction, and osteoarthrosis.
As per guideline recommendations, severe spinal pathology, commonly referred to as
“red flags” (Henschke et al., 2013), should be considered in the initial stages of low
back pain diagnosis (Dagenais, et al., 2010b; Koes, et al., 2010). Severe or specific
spinal pathology that might occur at the LZJ may include, but is not limited to,
fracture, dislocation, malignancy and infection.
Inflammatory arthropathies are conditions known to affect all synovial joints,
including those of the lumbar spine, and include rheumatoid arthritis, ankylosing
spondylitis, gout, psoriatic arthritis, and other spondylarthropathies (van Kleef et al.,
2010). Changes that may occur at the LZJ in response to mechanical forces may
include those such as meniscoid entrapment or synovial impingement (van Kleef, et
al., 2010).
The LZJs are also affected by degenerative joint disease, or osteoarthrosis, which is
known to affect all synovial joints (Bogduk, 2005a; Cohen & Raja, 2007; Dreyfuss, et
al., 2003; Fujiwara, et al., 2000). It is argued that degenerative joint disease is not
actually a disease, but rather an expression of the morphology of the LZJ and a
consequence of stress applied to these joints during life (Bogduk, 2005a). The changes
that occur in this process may initially be adaptive while the tissue is still able to
remodel itself. However, with repeated stress, this remodelling may not be possible
and destructive changes may occur. This progression is viewed as a natural part of the
ageing process that begins in early life (Cohen & Raja, 2007; Dreyfuss, et al., 2003;
Eubanks, Lee, Cassinelli, & Ahn, 2007). In a recent study, LZJ arthrosis was found to
be more prevalent in the earlier decades of life than previously thought with 57% of
those aged 20-29 years demonstrating some degree of osteoarthrosis (Eubanks, et al.,
2007). Unsurprisingly this study found that the prevalence continued to rise in each
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decade of life until age 60, after which time all demonstrated some degree of joint
degeneration, reinforcing the belief that LZJ degeneration is a natural part of the
ageing process (Cohen & Raja, 2007; Dreyfuss, Dreyer, & Herring, 1995; Dreyfuss, et
al., 2003). Despite this, not all people displaying evidence of osteoarthrosis will
complain of pain, with the finding of osteoarthrosis reported in both symptomatic and
asymptomatic individuals (Cohen & Raja, 2007; Dreyfuss, et al., 1995; Dreyfuss, et
al., 2003). Nevertheless this information provides support for the notion that the LZJ
is affected by disease and injury known to be pain provoking, and in so doing
provides sufficient evidence to support the third postulate.
The fourth and final postulate states that a structure must be identified as a source of
pain in patients using diagnostic techniques of known validity and reliability. Two
techniques commonly used to diagnose pain arising from the LZJ include intraarticular injections and medial branch blocks (Dreyfuss, et al., 2003). Both techniques
involve a fluoroscopically guided injection of local anaesthetic. For intra-articular
injections this is inserted directly into the capsule, and in medial branch blocks into
the medial branches of the dorsal rami (Dreyfuss, et al., 2003). These diagnostic
techniques are commonly used to confirm the presence of LZJ pain prior to the
provision of treatment interventions aimed at obtaining longer-term relief, such as
radiofrequency denervation (Dreyfuss, et al., 2003). However their validity and
reliability as a diagnostic technique is controversial given the high rate of false
positives when single blocks are used (Manchukonda, Manchikanti, Cash, Pampati, &
Manchikanti, 2007; Schwarzer et al., 1994b). This has been proposed as an
explanation for significant variation in reported prevalence rates for LZJ pain in
cohorts of patients with low back pain, ranging from as little as 5% to as high as 90%
(Bogduk, 2005a; Cohen & Raja, 2007; Schwarzer, et al., 1994b).
Single diagnostic intra-articular blocks or medial branch blocks, involving a single
injection of approximately 0.5 ml of a local anaesthetic (for example 1% licodaine),
have been implicated as a source of false positives in 17- 47% of patients diagnosed
with LZJ pain (Schwarzer, et al., 1994b; Sehgal, Shah, McKenzie-Brown, & Everett,
2005). Only one in three patients who have a positive response to a single diagnostic
block will have a positive response to a second or subsequent blocks (Bogduk, 2005a;
Schwarzer, et al., 1994b). There are several factors that may explain such a high rate
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of false positives (Cohen, Huang, & Brummett, 2013). One factor may be a lack of
specificity, where the flow of injected anaesthetic within the tissues may lead to
blocking of potential pain generating structures other than the LZJ (Ackerman, Munir,
Zhang, & Ghaleb, 2004; Cohen & Raja, 2007; Dreyfuss, et al., 2003). Researchers
have also suggested that the use of sedatives in addition to anaesthetic during these
procedures may affect the interpretation of the analgesic response (Cohen & Raja,
2007). A strong placebo effect, which can be as high as 32% for patients receiving
uncontrolled diagnostic blocks (Schwarzer, Wang, Bogduk, McNaught, & Laurent,
1995) may also be responsible.
The definition of a positive test may also influence the number of positive diagnostic
blocks and reports of prevalence rates for LZJ pain (Manchikanti, Pampati, & Cash,
2010). There is significant variation in the literature regarding the criteria for a
positive test, with cut-offs ranging from between 50% to 80% reduction in pain to the
total abolition of pain (Manchikanti, et al., 2010; Sehgal, et al., 2005). The criteria
chosen has a marked effect on reported prevalence rates for single blocks, dropping
from 73% to 53% when the percentage pain reduction required for a positive test
increased from 50% to 80% (Manchikanti, et al., 2010).
Due to the high rate of false positives with single, uncontrolled diagnostic blocks, the
use of double blocks, using saline controls or two different types of local anaesthetic,
has been recommended to diagnose LZJ pain (Cohen & Raja, 2007; Dreyfuss, et al.,
2003; Manchikanti et al., 2009; Manchikanti, Vidyasagar, Fellows, & Bakhit, 1999;
Schwarzer, et al., 1994b). Patients with a positive response to the first anaesthetic
injection will then typically go onto receive a second injection 3 to 4 weeks later using
0.5 ml of an alternative anaesthetic, for example 0.25% Bupivicaine (Manchikanti et
al., 2007). The anaesthetics used for each block commonly have different expected
durations of effect. For example, 0.5 ml of 0.25% Bupivicaine, is expected to produce
greater than 2 to 3 hours of pain relief, whereas 0.5 ml of 1% licodaine is expected to
produce between 45 minutes to 2 hours of pain relief (Sehgal, et al., 2005). These
expected durations of effect are compared with the duration of pain relief reported by
the patient to determine whether a positive response has occurred. Systematic reviews
investigating the efficacy and utility of double blocks have reported a more
conservative estimate of the prevalence range of back pain arising from the LZJs,
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from 15 to 45% (Boswell, Singh, Staats, & Hirsch, 2003; Sehgal, Dunbar, Shah, &
Colson, 2007; Sehgal, et al., 2005) and can be regarded as providing evidence in
support of the postulate that LZJs can be a source of low back pain.
While double diagnostic blocks address many of the criticisms of single uncontrolled
blocks, and are therefore recommended as the most appropriate method of diagnosing
LZJ pain (Boswell, et al., 2003; Datta, Lee, Falco, Bryce, & Hayek, 2009; Sehgal, et
al., 2005), others have suggested the use of triple diagnostic blocks (Bogduk &
Holmes, 2000; Slipman et al., 2003). This procedure involves the injection of a
preliminary short-acting anaesthetic, which, if positive, is followed by a series of two
further blinded injections, one being an intra-articular anaesthetic injection and the
other an extra articular saline injection (Bogduk & Holmes, 2000; Slipman, et al.,
2003). Using a triple block procedure to diagnose patients with pain originating from
the LZJ may reduce the number of false positives occurring (Slipman, et al., 2003).
However a criticism of this approach is that a greater number of patients with true LZJ
pain may be missed, resulting in a higher false negative rate (Cohen, et al., 2013).
Furthermore, triple blocks may be of limited clinical utility due to the costs associated
with these (Bogduk & Holmes, 2000; Cohen & Raja, 2007; Sehgal, et al., 2005).
Therefore, it is the use of double blocks, with short and long lasting anaesthetic, that
are recommended for diagnosis of LZJ pain (Bogduk, 1997; Bogduk, 2008; Boswell,
et al., 2003; Datta, et al., 2009; Sehgal, et al., 2005) and that provide sufficient
evidence to support the fourth postulate that these joints can be a source of low back
pain.
To summarise, there is evidence that the LZJ fulfils each of the four criteria required
for a structure to be considered a source of pain. This fulfilment indicates that it is
biologically plausible that it is a source of low back pain. An adequate biological
rationale plays an important role in strengthening the plausibility of the subgroup
(Sun, Briel, Walter, & Guyatt, 2010) and directing treatment interventions (Hancock
et al., 2007). It is therefore reasonable to view pain arising from the LZJ as a valid
subgroup of low back pain. The first aim of this chapter has therefore been met.
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3.3 Clinical identification of lumbar zygapophyseal joint pain
It has been argued that there is adequate biological plausibility that a subgroup of
patients with low back pain originating from the LZJ may exist. An equally important
consideration is whether it is possible to identify this subgroup clinically based on
history and physical examination findings. To establish this, the validity of clinical
features hypothesised to be indicative of LZJ pain must be considered. Some authors
suggest that there are currently no clinical features that can identify this subgroup of
patients with low back pain, and conclude that the only method by which
identification of this subgroup is possible is by the invasive and costly diagnostic tools
such as intra-articular injections and medial branch blocks discussed in the previous
Section 3.2 (Dreyfuss, et al., 2003; Jackson, 1992; Schwarzer et al., 1994c; Schwarzer
et al., 1995). However this opinion is not universal. Many clinicians believe it is
possible to identify this subgroup of patients with low back pain in clinical practice,
relying on clinical features considered to be indicative of LZJ pain (Kent & Keating,
2005a; Wilde, Ford, & McMeeken, 2007).
In a recent study a group of researchers used a Delphi survey of experts in medicine
and physiotherapy to obtain consensus on the clinical features indicative of LZJ pain
(Wilde, et al., 2007). At the end of the three rounds of the survey, consensus was
reached regarding 12 features thought to be indicative of LZJ pain. The list of
indicators has been summarised in Table 3.2. Of the 12 criteria, 10 were based on the
findings from the patient history and physical examination that were easily obtained in
the clinic. This suggests that it may be possible, at least according to the views of
experts, to identify low back pain of LZJ origin in the clinical setting and without the
use of invasive diagnostic procedures.
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Table 3.2: Indicators of LZJ pain (adapted from Wilde, et al., 2007)
Indicators of LZJ pain
1. Positive response to intra-articular facet joint injection
2. Localized unilateral back pain
3. Pain relieved by fluoroscopically guided double-anaesthetic blocks of the
medial branch of the dorsal ramus supplying the LZJ
4. Replication or aggravation of pain by unilateral pressure over the LZJ or
transverse process
5. Lack of radicular features
6. Pain eased in flexion
7. Pain, if referred to the leg, is above the knee
8. Palpation: local unilateral passive movement shows reduced range of motion
or increased stiffness on the side of LZJ pain
9. Unilateral muscle spasm over the affected LZJ
10. Pain in extension
11. Pain in extension, lateral flexion, or rotation to the ipsilateral side
12. Radiology is unreliable and cannot diagnose LZJ pain

When clinicians from a variety of health disciplines, who regularly treated patients
with low back pain, were surveyed by postal questionnaire, similar findings were also
demonstrated (Kent & Keating, 2004; Kent & Keating, 2005a). In Kent’s study the
health professionals were asked whether they thought subgroups of low back pain
existed, and if so, which clinical features could be used to identify these subgroups.
The findings demonstrated that the ‘facet’ (or LZJ) subgroup was the most frequently
selected subgroup (by 40% of respondents). Clinicians also nominated clinical
features they considered to be indicative of this subgroup of low back pain, as
described in Table 3.3.
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Table 3.3: Signs and symptoms nominated for a LZJ subgroup (adapted from Kent
and Keating, 2005)
Signs and Symptoms

Proportion of clinicians nominating these

Extension: reduced

38%

Lateral flexion: reduced

23%

Palpatory hypomobility

20%

Posterior quadrant: reduced

19%

Restricted movement

17%

Pain: paracentral

12%

Comparison of the findings of these two studies demonstrate agreement on some of
the clinical features considered indicative of LZJ pain that are commonly being used
in clinical practice (Kent & Keating, 2005a; Wilde, et al., 2007). A simple example of
this is the presence of palpable hypomobility over the affected LZJ. However, a
review of the two sets of clinical features also suggests further similarity. For
example, in the list agreed by the expert panel, a clinical feature indicative of LZJ pain
was ‘pain in extension, lateral flexion, or rotation to the ipsilateral side’ (indicator
#11, Table 3.2). From the list nominated by clinicians, the top two clinical features
were a restriction of range of extension and lateral flexion. It may be assumed that if a
movement produces pain, it is likely that a restriction of movement may also occur,
and therefore these clinical features demonstrate some agreement. Similarly, the
clinicians also nominated a ‘reduced posterior quadrant’ as a feature of LZJ pain. This
finding, which describes a reduction in range of movement when extension, lateral
flexion and rotation at the lumbar spine are combined, is therefore also comparable
with the indicator agreed upon by the expert panel (indicator #11, Table 3.2).
Another important point to consider while discussing the clinical features indicative of
LZJ pain is the relationship of each feature to an underlying pathoanatomical
mechanism. When such a mechanism is identified this can increase the validity of
clinical indicators (Ford, et al., 2011; Wilde, et al., 2007). For example, there is
evidence for reproduction of pain on extension and lateral flexion due to provocative
loading of the LZJ by increased compressive force transmission across the joint and
stretch of the capsule during hyperextension activities (Adams & Hutton, 1983)
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(Cavanaugh, et al., 1996). There is also evidence for the unilateral nature of LZJ pain
due to innervation of this joint by the medial branch of the dorsal rami, which does not
cross the midline and therefore does not supply the tissues on the contralateral side
(Bogduk, 1983).
Despite the increasing consensus on the clinical features of LZJ pain, the use of
clinical tests to diagnose this remains a controversial topic. Much of the debate that
surrounds this is based on a small number of diagnostic accuracy studies that
demonstrate conflicting results (Laslett, McDonald, Aprill, Tropp, & Oberg, 2006;
Revel et al., 1992; Revel, et al., 1998; Schwarzer, et al., 1994c). Studies investigating
diagnostic accuracy compare the results from one or more tests (index test) with the
results of a previously validated test (reference test) completed in the same subjects
(Bossuyt et al., 2003). The term ‘accuracy’ refers to the amount of agreement between
these tests (Bossuyt, et al., 2003). In the context of this discussion, the index tests
being evaluated in these studies are clinical tests to identify LZJ pain, and the
reference tests are intra-articular injections and medial branch blocks using local
anaesthetic, described in Section 3.2.
The diagnostic accuracy of clinical tests used to identify the LZJ as a source of low
back pain has been summarised in a systematic review (Hancock, et al., 2007). The
authors of the review included studies that had used either local anaesthetic intraarticular injections or nerve blocks as a suitable reference standard and evaluated at
least one clinical test for LZJ pain. From the eight identified studies, the only clinical
tests investigated by more than one study were 1) Revel’s criteria, summarised in
Table 3.4 (Revel, et al., 1992), 2) the absence of centralisation, and 3) traumatic onset.
It is noteworthy that none of the clinical tests or criteria evaluated in these studies
were present in the list of clinical features identified by the experts and clinicians
(Kent & Keating, 2005a; Wilde, et al., 2007). Due to the small number of studies
investigating this topic and methodological limitations with these, such as the use of
single uncontrolled diagnostic blocks as the reference standard, the authors concluded
that usefulness of the clinical tests to identify the LZJ as a source of pain remains
unclear. Further high quality research is needed on this topic to adequately validate
clinical features thought to be indicative of LZJ pain, using double diagnostic blocks
as the reference standard.
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Table 3.4: Revel’s criteria for pain arising from the LZJ (adapted from Revel, 1992)
Revel’s Criteria
1. Older age (>65)
Pain not exacerbated by:
2. coughing
3. forward flexion
4. rising from flexion
5. extension-rotation
6. hyperextension
7. Pain relieved when recumbent

Despite the uncertainty provided by these diagnostic accuracy studies, a review of the
literature thus far has provided some preliminary evidence for the validity of clinical
features indicative of LZJ pain; it may therefore be possible to identify this subgroup
in clinical practice. Consensus between clinicians and experts suggests that such
clinical features do exist and are currently being used in practice. A plausible
pathoanatomical rationale underlying each clinical feature also suggests a certain
degree of validity. In an area as complex as low back pain classification it has been
proposed that no one source is sufficient to validate the clinical features of a subgroup
and therefore these multiple sources should be considered in an approach described as
“convergence of validity” (Ford, et al., 2007; George & Delitto, 2005). Taking on this
approach it is reasonable to conclude that sufficiently valid features of LZJ pain do
exist and can be used to identify this subgroup in clinical practice. Further diagnostic
accuracy studies are required to confirm this convergence of validity, but there are
currently too few studies, and with too many limitations to draw definitive
conclusions regarding this.
After establishing that it is possible to identify this subgroup of low back pain
clinically, the clinical features that would be used to identify this subgroup for
eligibility in the randomised controlled trial (Chapter 5) were decided. These have
been presented in Table 3.5 with justification for each selection based on the evidence
reviewed here and relevant pathoanatomical studies. Patients with low back pain
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presenting with any three of these four clinical features would be considered eligible
for this subgroup.
Table 3.5: LZJ subgroup criteria
Criteria

Justification

1. Unilateral symptoms
• Symptoms greater on one side of the body
compared with the opposite side or central

Nociceptive input for the LZJ is from
medial branches of dorsal rami, which
does not cross midline, and therefore can
only be unilateral (Bogduk, 1983).
Expert and clinical consensus (Kent &
Keating, 2005a; Wilde, et al., 2007)

2. A regular compression pattern
• Extension in standing must reproduce the
patient’s clinical pain
• Ipsilateral lateral flexion or quadrant in
standing must reproduce the patient’s
clinical pain
• Contralateral movements must show either
greater range of movement or a lesser
degree/different type of pain compared to
ipsilateral movements
• Response to flexion does not impact upon
classification

Movements of extension and lateral
flexion place the LZJ in compression,
thereby increasing the intra-articular
force (Adams & Hutton, 1983;
Cavanaugh, et al., 1996), which can
reproduce the patients typical symptoms
(Edwards, 1999)
Expert and clinical consensus (Kent &
Keating, 2005a; Wilde, et al., 2007)

3. Comparable sign
• Reproduction of clinical pain on ipsilateral
passive postero-anterior accessory
movement applied through the transverse
process or the zygapophyseal joint at one
or two segments
• For the clinical pain to be greatest at that
one or two segments compared to other
segments
4. Positive response to a mini-treatment
• If a comparable sign is identified then a
mini-treatment should be performed.
• This mini-treatment should be sufficient to
create a within-session change but not a
between-session change.
• A positive response to a mini-treatment is a
significant reduction in resting pain or
significant improvements on reassessment
of physical examination findings.

Expert and clinical consensus (Kent &
Keating, 2005a; Wilde, et al., 2007)

A within-session change in pain
intensity and range of movement, in
response to manual therapy, can predict
between-session changes in patients
with spinal pain (Cook, Showalter,
Kabbaz, & O'Halloran, 2012; Hahne,
Keating, & Wilson, 2004; Tuttle, 2005)

43

Importantly, it has been postulated that clinical features used to identify subgroups of
low back pain may be further validated if hypothesised changes occur when
subgroups based on these clinical features are included in randomised controlled trials
(Wilde, et al., 2007). If clinical features are used to identify subgroup eligibility within
a trial that provides an intervention likely to benefit the selected subgroup, and
hypothesised changes are produced, this provides a form of construct validation
(Streiner & Norman, 2008) that these clinical indicators can identify a subgroup of
low back pain.

3.4 Manual therapy as treatment for lumbar zygapophyseal joint
pain
This chapter has presented a discussion concerned with the identification and
justification of pain arising from the LZJ as the basis of selection of a valid subgroup
of patients with low back pain. Evidence of clinical features that might in practice
identify this subgroup has also been presented. However, as set out in the overview of
the thesis (Section 1.1), the purpose of this chapter was to identify an appropriate
subgroup of patients with low back pain considered likely to respond to manual
therapy. Therefore the rationale for the intervention of manual therapy for patients
with low back pain likely to be of LZJ origin will be reviewed and discussed.
Historically, the LZJ has been targeted with manual therapy based on the assumption
that the joint may present with a ‘manipulable lesion’ (Maigne & Vautravers, 2003). It
has been assumed that in a LZJ demonstrating some interruption of normal movement,
or biomechanical dysfunction, the application of manual therapy involving the
direction of specific forces to the joint can correct the dysfunction and restore normal
movement (Cyriax & Russell, 1977; Maitland, 1986).
These assumptions appear to be primarily based on clinical experience and clinical
authority, which alone provides insufficient justification as to why the LZJ subgroup
has the potential to respond to manual therapy. However, coupled with a increasing
amount of research investigating the proposed mechanisms of manual therapy
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(Bialosky, Bishop, Price, Robinson, & George, 2009; Clark et al., 2011; Maigne &
Vautravers, 2003; Perry & Green, 2008; Pickar, 2002; Sterling, Jull, & Wright, 2001),
there is sufficient evidence on which to discuss hypotheses regarding the therapeutic
effects of manual therapy on this particular subgroup. Understanding how manual
therapy may produce such an effect is essential to determine optimal treatment
delivery (Hancock, et al., 2008a). Equally, uncertainty of this effect is likely to make
it difficult to determine which subgroups of low back pain may be most likely to
respond to manual therapy (Bialosky, et al., 2009; Hebert, Koppenhaver, Fritz, &
Parent, 2008). Therefore, the following sections consider the proposed mechanisms of
manual therapy on this subgroup of low back pain, referring specifically to
manipulation and mobilisation where relevant, and with reference to the joint itself,
the surrounding muscles and pain relief.

3.4.1 The effect of manual therapy on the lumbar zygapophyseal joint
A recent study has demonstrated a reduction in segmental stiffness following spinal
manipulation (Fritz et al., 2011). It is possible that forces administered during manual
therapy can affect the LZJ with a resulting change in movement controlled by those
joints. There are several mechanisms by which manual therapy, including both
manipulation and mobilisation is thought to produce an effect on the LZJ.
Traditionally, the force provided during a spinal manipulative technique has been
considered sufficient to separate the inferior and superior articular facets of the LZJ
(Maigne & Vautravers, 2003; Sandoz, 1969). Research studies using MRI pre and
post manipulation of the LZJ provide evidence to support this notion (Cramer et al.,
2002; Cramer et al., 2000). The thrust manoeuvre involved in spinal manipulation is
thought to increase the volume within the LZJ, subsequently leading to a drop in intraarticular pressure that can evoke a cavitation response (Maigne & Vautravers, 2003;
McCarthy, 2010). Cavitation is the formation of a gas bubble followed by its
immediate collapse within fluids. In manipulation this response is commonly
associated with an audible crack (Sandoz, 1969).
It has been hypothesised that the joint surface separation thought to occur during
manipulative procedures is sufficient to allow the release of trapped joint structures,
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such as synovial folds or meniscoids (Maigne & Vautravers, 2003), thus restoring
normal movement at the joint (Pickar, 2002). However, following a manipulation, it is
impossible to determine whether this has in fact occurred (McCarthy, 2010). An
alternative hypothesis is that the separation of joint surfaces that occurs during
manipulation stimulates a variety of receptors, including mechanoreceptors and
nociceptors, setting off a reflex response that results in reductions in pain, and muscle
overactivity (Section 3.4.2 and 3.4.3).
It is unlikely that mobilisation techniques, which encourage the natural sliding of one
joint surface on another, will increase joint volumes sufficiently to initiate a cavitation
response and therefore separate joint surfaces (McCarthy, 2010). However,
mobilisation techniques that move a joint towards its end of range may also stimulate
a variety or receptors resulting in a reduction in pain and muscle overactivity (Section
3.4.2 and 3.4.3).

3.4.2 The effect of manual therapy on paraspinal muscles
Following manual therapy aimed at, or performed over, the LZJ there is a reduction in
local paraspinal muscle activity that may allow restoration of normal movement
patterns (Bicalho, Palma Settis, Macagnan, Cano, & Manffra, 2010; Ferreira, Ferreira,
& Hodges, 2007). A proposed mechanisms for this effect is that the biomechanical
input following manual therapy influences the sensory input into the central nervous
system which may in turn effect reflex somatomotor and somatorsensory output
leading to a reduction in muscle activity (Bialosky, et al., 2009; Dishman &
Bulbulian, 2000; Maigne & Vautravers, 2003; Pickar, 2002; Sterling, et al., 2001).

3.4.3 The immediate effects of manual therapy on pain
Multiple studies in both animals and humans have demonstrated that manual therapy
provided to spinal joints can have an immediate pain reducing effect (Grayson,
Barton, Cabot, & Souvlis, 2012; Maigne & Vautravers, 2003). A systematic review of
studies investigating this phenomenon demonstrated consistency in findings across
studies (Vernon, 2000). The hypothesised mechanism for this effect is similar to the
explanation provided for the effect of manual therapy on paraspinal muscles. It is
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believed that mechanical forces involved in manual therapy produce afferent input
(via mechanoreceptors or proprioceptors) that alters the central processing (Bialosky,
et al., 2009; Pickar, 2002; Szlezak, Georgilopous, Bullock-Saxton, & Steele, 2011).
This rapid analgesic effect has been associated with mechanical nociception rather
than thermal nociception. It has also been postulated that manual therapy may produce
a placebo effect that contributes to the immediate reduction in pain (Bialosky, et al.,
2009). Some researchers suggest that if patient perceives their joint to be ‘out of
place’ or in need of adjustment, treatment by manipulation may be viewed as an
appropriate treatment. Such beliefs may be associated with powerful placebo effects
(Maigne & Vautravers, 2003).
To summarise, there is evidence that the application of forces provided by manual
therapy may directly affect the LZJ resulting in increased movement, reduced muscle
spasm and reduced pain. The mechanisms by which manual therapy produces these
therapeutic effects are debated but may be due to a combination of biomechanical and
neurophysiological responses. Therefore a subgroup of patients with low back pain
considered to be of LZJ origin may be considered as appropriate to test whether they
are likely to respond to manual therapy.

3.5 Summary
This chapter provides evidence that patients presenting with low back pain thought to
be of LZJ origin represent a valid subgroup of low back pain. Furthermore, this
subgroup may be identified clinically based on a list of clinical features, and may
conceivably respond to manual therapy. This subgroup is therefore a suitable
subgroup of low back pain upon which to determine the effectiveness of a
physiotherapy program with specific manual therapy as part of a randomised
controlled trial (Chapter 5).
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CHAPTER 4: THE DEVELOPMENT OF A PHYSIOTHERAPY
PROGRAM WITH SPECIFIC MANUAL THERAPY
4.1 Introduction
To investigate the effectiveness of a physiotherapy program with specific manual
therapy in a subgroup of patients with subacute low back pain considered to be of LZJ
origin a detailed treatment protocol was developed. This required selection of
appropriate manual therapy, selection of additional treatment components also
relevant for this subgroup, and adequate standardisation of these. This chapter
describes the treatment protocol in detail, summarising the content of the published
protocol paper (Ford, et al., 2011) and treatment manual associated with the trial
(Appendix A). The chapter is structured in a way that the background provides some
explanation of the context of the protocol. The methods section refers to the
development and structure of the protocol, while the results section describes the
various mandatory and optional components of the program. The discussion provides
a final review of the relevant points of the chapter.

4.2 Background
To develop a physiotherapy program with specific manual therapy, an appropriate
manual therapy approach first needed to be selected. It was important that this
approach should be well established and reflective of clinical practice. For this reason
the Maitland approach was chosen. This approach to treatment has been well
documented and developed over many years (Maitland, 1986; Maitland, 2005). It is an
integral part of the syllabus in many undergraduate physiotherapy training programs
and has previously been shown to be one of the most frequently attended postgraduate
training courses (Foster, et al., 1999). Large-scale surveys of physiotherapists have
also suggested it is one of the most commonly used treatment approaches in the
management of spinal pain (Foster, et al., 1999; Gracey, et al., 2002; Liddle, et al.,
2009).
The Maitland approach to providing manual therapy relies on a detailed assessment
process, followed by the generation of preliminary hypotheses regarding the nature of
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the patient’s pain, provision of specific treatment according to these hypotheses,
reassessment, and re-evaluation of the initial hypothesis (Ford, et al., 2011; Maitland,
1986; Maitland, 2005). In this way, therapists using this method demonstrate a clinical
reasoning approach that reflects clinical decision-making theory (Higgs & Jones,
2000; Jones & Rivett, 2004).
Despite its widespread use, the Maitland method of providing specific manual therapy
is considered complex to apply clinically (Ford & Hahne, 2013a; Ford, et al., 2011).
Previous pragmatic randomised controlled trials of manual therapy using this
approach have allowed treating therapists to assess and treat trial patients with manual
therapy based on a set of loosely defined principles and commonly at the therapists
discretion (Ford, et al., 2011). However, when this occurs it may lead to a large
amount of variation in the content of treatment (Herbert & Bo, 2005; Hurley,
McDonough, Baxter, Dempster, & Moore, 2005).
The CONSORT statement, which provides guidance on the reporting of randomised
controlled trials, recommends that a treatment intervention be described in sufficient
detail that it may be replicated (Moher et al., 2010). This is known to be challenging
in trials of nonpharmacological interventions such as manual therapy (Boutron,
Moher, Altman, Schulz, & Ravaud, 2008; Craig et al., 2008; Glasziou, Meats,
Heneghan, & Shepperd, 2008). This type of complex intervention involves multiple
components interacting with each other (Campbell et al., 2000; Craig, et al., 2008);
randomised controlled trials providing these interventions often lack sufficient detail
regarding application and standardisation (Ahmad et al., 2009; Glasziou, et al., 2008;
Hurley, et al., 2005). Given the potential impact that treatment variation may have on
estimates of treatment effects (Boutron, et al., 2008), it was important that the protocol
in this thesis was developed with sufficient detail to minimise this impact. To do this,
the recommendations of the extended CONSORT statement regarding the reporting of
nonpharmacological interventions were applied (Boutron, et al., 2008) (Table 4.1).
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Table 4.1: Recomendations for the reporting of interventions in randomised
controlled trials of nonpharmocological interventions: Item 4
Standard CONSORT statement (Moher, et al., 2010)
Item 4

Researchers must report the details of the interventions for both the treatment
and control group including how and when they were administered

Extended CONSORT statement for nonpharmacological treatment (Boutron, et al., 2008)
Item 4A

Researchers must describe different components of the interventions and,
when applicable, describe how the intervention was tailored to individual
patients

Item 4B

Researchers must provide detail of how the interventions were standardised

Item 4C

Researchers must describe how the adherence of care providers with
the treatment protocol was assessed or enhanced

The aim of this chapter was therefore to present a treatment protocol for a
physiotherapy program with specific manual therapy that was sufficiently detailed and
adequately standardised that it could be replicated consistently in a randomised
controlled trial and clinical practice.

4.3 Methods
4.3.1 Development of the treatment protocol
This treatment protocol was one of five treatment protocols developed in parallel as
part of the Specific Treatment of Problems of the Spine (STOPS) trial (Hahne, et al.,
2011). Each treatment protocol was specific to one of the five subgroups identified by
the STOPS classification system. The subgroup for which this treatment protocol was
developed was LZJ dysfunction (Chapter 3). The remaining four subgroups included
in the STOPS classification system were disc herniation with radiculopathy, reducible
discogenic pain, nonreducible discogenic pain and multifactorial persistent low back
pain. The treatment protocols for the remaining subgroups have not been discussed in
this thesis but have been published (Ford, Hahne, Chan, & Surkitt, 2012a; Ford,
Richards, & Hahne, 2012b; Ford, et al., 2011).
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The initial protocol for this thesis was developed by a musculoskeletal physiotherapist
experienced in clinical practice as well as postgraduate education regarding the
Maitland approach. Development of the protocol also incorporated the best available
evidence from the literature. The draft protocol was then refined by a group of
physiotherapists, with a special interest in the management of low back pain (0.5 to 12
years experience), during a one-day symposium. This process aimed to gain feedback
from the physiotherapists to ensure the protocol reflected their clinical practice and
was sufficiently detailed that it could be understood and applied by physiotherapists of
varying levels of experience. The term ‘physiotherapy program with specific manual
therapy’ was selected to describe the protocol as this was considered to best reflect the
multimodal nature of the intervention, which included treatment components in
addition to specific manual therapy.
Structure of the treatment protocol
To ensure that the treatment protocol was sufficiently standardised, while flexible
enough to be tailored to the individual patient presentation, it was split into mandatory
and optional treatment components. A full list of these components has been provided
in Table 4.2, Section 4.4.
Physiotherapists
Physiotherapists providing the treatment protocol worked for Spinal Management
Clinics of Victoria and had agreed to provide treatment as part of the STOPS trials.
The terms ‘physiotherapist’, ‘treating therapist’ and ‘therapist’ were used
interchangeably to describe the physiotherapists involved in the trial.
Treatment manual
To ensure consistency of approach and enhance standardisation, a comprehensive
treatment manual was compiled and issued to all physiotherapists. This detailed the
assessment and classification of patients, the administration and randomisation
procedures, and the treatment protocols for each of the five subgroups of low back
pain being investigated in the STOPS trial. Included at various stages in the manual
were key decision-making flow charts. These flow charts were designed as a quick
reference tool to provide physiotherapists with the information required to make
informed decisions within treatment sessions that were consistent with the trial
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protocol. These flow charts were laminated and placed in the manual at relevant
sections. The components of the treatment protocol described in the manual have been
outlined in the results of this chapter (Section 4.4), and published elsewhere (Ford, et
al., 2011).
Electronic notes
To improve adherence of treating therapists to the protocol, electronic notes were
developed in a Microsoft Word document. These were designed to guide the therapist
through the protocol. Mandatory components were underlined and required a check
box to be ticked once this had been completed. The notes also referred the treating
therapists to the key decision-making flow charts, discussed above, at points where
they were relevant (Appendix P).
In addition, the electronic notes provided the researcher responsible for the project
with a detailed record of the treatment application, which was reviewed, at a
minimum, at weeks four and seven. This ensured an adequate level of treatment
integrity (Borrelli et al., 2005; Higgins & Green, 2011). In this way feedback could be
provided to the treating therapist regarding clinical issues as they arose. Given the
variety of clinical experience of the STOPS physiotherapists the notes were viewed as
an important aid for guiding less experienced therapists through the complex clinical
reasoning processes.
Patient information sheets
To supplement key components of the treatment program, patient information sheets
were provided. Each therapist would explain treatment concepts to the patient using
these information sheets and provide them with the opportunity to ask questions.
Previous research suggests effective communication is important for increasing the
patient’s perception of involvement in treatment, and subsequently their engagement
with this (Cooper, Smith, & Hancock, 2008; Slade, Molloy, & Keating, 2009;
Verbeek, Sengers, Riemens, & Haafkens, 2004). Patients with low back pain value the
opportunity to ask questions, and demonstrate a preference for understanding their
condition (May, 2001; Slade, et al., 2009). Patients were given a display folder for
their information sheets that they were asked to bring to treatment sessions and refer
to between sessions.
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4.4 Results
The physiotherapy program with specific manual therapy protocol involved ten 30minute treatment sessions over a 10-week period. These sessions were twice-weekly
for the first two weeks, weekly for the next four weeks and fortnightly for the final
four weeks. The greater number of sessions early in the program was considered
important for setting treatment expectations, providing and reinforcing key messages
and applying the specific manual therapy. The reduction in session frequency towards
the end of the program was based on an assumption that patients would have
increased independence at this stage in preparation for a progression to independent
management at the end of the 10 sessions.
Treatment in this group involved a combination of mandatory and optional treatment
components, presented in Table 4.2, therefore ensuring adequate standardisation of the
program while allowing for the protocol to be tailored to the individual patient. A full
review of each component has been provided in the following sections (Section 4.4.1
and 4.4.2).
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Table 4.2: Mandatory and optional treatment components of the physiotherapy
program with specific manual therapy
Mandatory treatment components

Optional treatment components

Pathoanatomical information

Posture management

Treatment options information

Pacing strategies

Program timeframes

Pain management (with medication)

Specific manual therapy

Pain management (without medication)

Motor control retraining

Management of increased pain

Functional stability program

Pain versus function

Goal setting

Inflammation management

Discharge information

Sleep strategies
Relaxation strategies
Management of work issues
Management of psychosocial distress

4.4.1 Mandatory components of the treatment program
Pathoanatomical information
Patients allocated to the physiotherapy program with specific manual therapy
treatment were provided with pathoanatomical information detailing the hypothesised
cause of their low back pain. The information sheet described the normal anatomy of
the LZJ (Bogduk, 2005a; Cohen & Raja, 2007), the prevalence of pain originating at
this joint (Boswell, et al., 2003; Sehgal, et al., 2005) and the pathoantomical process
thought to be occurring (Bogduk, 2005a; Cohen & Raja, 2007). The impact of low
back pain on impairment of normal motor control and function was also highlighted
(Hodges, Moseley, Gabrielsson, & Gandevia, 2003b). Recovery expectations and a
focus on the favourable prognosis for this condition were also emphasised (Pengel, et
al., 2003). Advice of this nature is commonly provided by physiotherapists treating
low back pain (Gracey, et al., 2002; Liddle, et al., 2009) and in previous qualitative
research studies, patients with low back pain have expressed a preference for
obtaining this type of information from their healthcare professional (Liddle, Baxter,
& Gracey, 2007b; Slade, et al., 2009; Underwood, Harding, & Klaber Moffet, 2006;
Verbeek, et al., 2004).
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Treatment options
Patients were provided with an information sheet and explanation regarding treatment
options for their condition, including medication, spinal injections, surgery and
manual therapy. The aim of this information was to present the physiotherapy
program with specific manual therapy within the context of alternative treatments
options. Patients were also provided with an explanation of the potential therapeutic
effects of manual therapy for their low back pain based on a review of the
mechanisms by which manual therapy is hypothesised to produce such effects
(Section 3.4).
Program timeframes
Patients were provided with an information sheet detailing the program timeframes.
The aim here was to set appropriate expectations regarding the program, exercise
adherence and recovery. Setting appropriate recovery expectations was particularly
important as research suggests that lower expectations are a predictor of poor outcome
(Iles, Davidson, Taylor, & O'Halloran, 2009).
Specific manual therapy
A manual therapy treatment protocol was produced (Ford, et al., 2011) that aimed to
operationalise and standardise the clinical methods of the Maitland approach
(Maitland, 1986; Maitland, 2005). This protocol has been described in the following
paragraphs with particular attention on treatment selection, treatment progression and
ongoing refinement of hypotheses.
Treatment selection
Specific manual therapy treatment selection could include either a high velocity low
amplitude spinal manipulation technique, or a lower velocity mobilisation technique
(Maitland, 2005). Both of these techniques aim to reduce pain and increase joint range
of movement (Hurley, et al., 2005; Kotoulas, 2002) (Section 3.4) and are commonly
used in clinical practice (Foster, et al., 1999; Gracey, et al., 2002). The presentation of
the patient’s signs and symptoms and the intended aim of the manual therapy
treatment influenced both the choice of treatment technique and the grade at which it
was applied (Magarey, 1986).
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Based on the assumption that the patients in this trial had low back pain considered to
be of LZJ origin, treating therapists were encouraged to choose an initial treatment
technique that targeted the symptomatic LZJ. The STOPS training manual provided
information on treatment techniques including lumbar rotations, ipsilateral unilateral
posterior-anterior mobilisations and transverse mobilisations (Ford, et al., 2011;
Maitland, 2005). Treating therapists could select additional manual therapy treatment
techniques but needed to provide sufficient rationale justifying their decision to
include these.
Once the choice of treatment technique had been made, the treating therapist then
needed to select an appropriate grade of movement. These grades aim to describe the
manner in which a passive movement is applied to a joint, either as assessment, or in
this case, as treatment (Magarey, 1986). These can be represented visually on a
movement diagram as summarised in Figure 4.1. The variations between the grades of
movement result in each having a different target when used for treatment. Grades I
and II may be reserved for the treatment of pain, whereas grades III and IV may be
considered more appropriate for targeting resistance (Magarey, 1986).
R1

Gd IV++

R2

Gd III++

Gd IV+

75%
75%

Gd III+

Intensity

Gd IV

50%
50%

Gd III

Gd IV-

25%
25%

Gd IIIGd I
Gd II
Gd III--

Gd IV--

R2

R1

Accessory range

Figure 4.1: Movement diagram of grades of movement (based on Margarey, 1986).
R1 is defined as the point at which resistance to movement is first felt. R2 is intensity of
resistance at the limit of range.
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Treatment progression
Treatment progression could be made by increasing the grade of movement or
duration of the manual therapy technique provided. The therapists could choose to
progress the grade of treatment up to a grade V, used to describe a manipulative
technique (Magarey, 1986; Maitland, 2005). Prior to providing a spinal manipulation
the treating therapist screened the patients for any serious spinal pathology that may
contraindicate its application, such as fracture or malignancy (Hancock, et al., 2008a;
Henschke, et al., 2013; Henschke et al., 2009). An alternative method of progressing
treatment was the inclusion of combined movements (Edwards, 1999; Maitland, 2005;
McCarthy, 2010). As an example of this method, a unilateral posterior-anterior
mobilisation could be progressed by placing the patient in extension, lateral flexion, or
a combination of both while pone, and applying the same mobilisation technique
(Edwards, 1999; McCarthy, 2010).
Ongoing assessment and refinement of hypotheses
As part of treatment selection, therapists were initially encouraged to select a manual
therapy technique that attempted to target the symptomatic LZJ. However, once this
treatment had been initiated, therapists were encouraged to explore other areas that
might be contributing to the patient’s symptoms; examples included upper lumbar
stiffness or lower limb dysfunction. Treating therapists also attempted to identify
secondary symptom generators such as compensatory muscle spasm in the erector
spinae, quadratus lumborum, iliopsoas and piriformis muscles. Other structures
thought to be contributing via a somatic referred pain pattern, such as the hip,
(Bogduk, 2009) could also be assessed, along with neurodynamics of peripheral nerve
structures, such as the sciatic and femoral nerves.
If during assessment, contributing factors or secondary symptom generators were
identified the treating therapist could provide a ‘mini-treatment’ to this area. The term
‘mini-treatment’ has been described by Ford et al (2011); however, the idea of withinsession reassessment has been described by multiple authors in the area of manual
therapy (Cyriax & Russell, 1977; Hahne, et al., 2004; Kaltenborn, 1980; Maitland,
1986; McKenzie, 1981; Mulligan, 1999). The role of this within-session reassessment
has been presented pictorially in Figure 4.2.
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Assess patient's
initial pain and
range of motion

Trial small sample
of treatment
technique

Reassess pain and
range of motion

Patient same or
worse

Patient improved

Modify current
treatment
technique or select
a new technique

Repeat or progress
selected treatment
technique

Figure 4.2: The role of within-treatment reassessment in selection of the manual
therapy technique (adapted from Hahne, et al., 2004).
The mini-treatment provided a method of assessing the effect of an additional manual
therapy technique while minimising the risk of masking positive between-session
treatment effects from the specific manual therapy technique provided during the
session (Ford, et al., 2011). A between-session change has been defined as either an
improvement in pain or range of movement that is maintained at the next treatment
session (Maitland, 2005). Previous research supports the use of within-session
reassessment or ‘mini-treatments’, with evidence that a within-session change in pain
intensity and range of movement, in response to manual therapy, can predict betweensession changes in patients with spinal pain (Cook, et al., 2012; Hahne, et al., 2004;
Tuttle, 2005).
Assessment of additional areas using a mini-treatment allowed the treating therapist to
test competing hypotheses and further refine their original hypothesis. This was
particularly important beyond the first of the ten sessions as the amount of information
obtained through ongoing assessment increased. To assist the treating therapist to do
this successfully, two decision making algorithms were provided (Figure 4.3, Figure
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4.4), taking account of factors such as improvement in symptoms between sessions,
no change in symptoms, or worsening of symptoms between sessions.

Subjective/physical
examination
asterisks show
improvement

YES

Impression:
Improvement and
correct technique
identified

YES

Impression:
Correct technique
but grade/dosage
too low

YES

Impression:
Lack of change
related to non
treatment factors

Repeat session 1
treatment and advice
re pacing strategies

YES

Impression: Correct
technique identified but
grade/dosage too low
or
incorrect technique
selected

Progress session 1 grade
or dosage
or
repeat session 1
treatment and add new
technique

Progress session 1
grade or dosage

NO

Tracking symptoms
shows short term
relief post-treatment
improvement

NO

Response to
questioning identifies
lack of change due
to factors other than
treatment

NO

Subjective/physical
examination
asterisks show no
change

Figure 4.3: Decision making algorithm to assist with treatment progression when
patients either improved between sessions or reported no change (adapted from Ford,
et al., 2011).
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Duration of posttreatment worsening

Impression:
correct technique
identified with posttreatment soreness

Repeat or
progression of
session 1 grade or
dosage

Impression:
Correct technique
identified with
possibility of grade/
dosage too high

Repeat session 1
treatment and
consider a lower
grade or doasge

YES

Impression:
psychosocial factors
may be contributing
to the presentation

Repeat session 1
treatment closely
monitoring
psychosocial factors

YES

Impression:
Worsening related to
non-treatment
factors

Repeat session 1
treatment and advise
re pacing strategies

<24
hours

>24
hours
Subjective/physical
examination
asterisks confirm
worsening

NO

YES
Significant
psychosocial factors
on assessment

NO
On questioning
worsening due to
factors other than
treatment

NO
Impression: correct
technique selection
but grade/doasge
too high

Repeat session 1
treatment at a lower
dosage

Figure 4.4: Decision making algorithm to assist with treatment selection when
patients reported worsening of symptoms between sessions (adapted from Ford, et al.,
2011).
Additional techniques
To treat additional areas considered to be contributing to the problem or acting as
secondary symptom generators, treating therapists could choose to use a range of
manual therapy techniques. The type of manual therapy technique was not stipulated
but therapists were required to provide a description and a detailed rationale for their
choice.
Motor control retraining exercises
Adequate control of the global and local muscles of the lumbar spine is important to
protect and support the spine when in loaded positions (Panjabi, 1992a; Panjabi,
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1992b). Biomechanical models of lumbar control and anatomical studies of the
lumbar spine suggest that the lumbar multifidus, transversus abdominis and pelvic
floor muscles have an important role to play in lumbo-pelvic stability (Bogduk,
Macintosh, & Pearcy, 1992; Kaigle, Holm, & Hansson, 1995; Panjabi, Abumi,
Duranceau, & Oxland, 1989). More specifically, the transversus abdominis may
contribute to lumbo-pelvic stability by its effects on intra-abdominal pressure and
tensioning of the lumbar fascia in normals (Barker, Briggs, & Bogeski, 2004; Barker
et al., 2006; Cholewicki, Juluru, & McGill, 1999; Cresswell, Grundström, &
Thorstensson, 1992; Hodges et al., 2003a; Hodges, Cresswell, Daggfeldt, &
Thorstensson, 2001; Hodges, Eriksson, Shirley, & Gandevia, 2005; Tesh, Dunn, &
Evans, 1987). This function is independent of active lumbar movement direction
(Cresswell, et al., 1992). Electromyography studies of the activity of these muscles in
anticipation of postural perturbations and rapid upper and lower limb movement
provide further evidence of this role (Cresswell, Oddsson, & Thorstensson, 1994)
(Hodges, Cresswell, & Thorstensson, 1999; Hodges & Richardson, 1996; Hodges &
Richardson, 1997).
Studies investigating this feedforward mechanisms of the transversus abdominis
muscle in healthy controls compared to subjects with low back pain have
demonstrated an impaired response, with delayed activation of this muscle in patients
with low back pain (Ferreira, Ferreira, & Hodges, 2004; Hodges & Richardson, 1996;
Hodges & Richardson, 1998; MacDonald, Moseley, & Hodges, 2009). This
preactivation has also been impaired by experimentally induced pain (Hodges, et al.,
2003b). The transversus abdominis and lumbar multifidus muscles have also been
shown to vary in terms of size, recruitment and muscle fibre type in patients with low
back pain (Dickx, Cagnie, Parlevliet, Lavens, & Danneels, 2010; Hides, Gilmore,
Stanton, & Bohlscheid, 2008; Hides et al., 2008; Hides, Stanton, Mendis, & Sexton,
2011; Rantanen et al., 1993; Wallwork, Stanton, Freke, & Hides, 2009). These results
have led to the conclusion that there is altered activity of these muscles and changes to
their function in patients with low back pain (Hodges, 2003; Richardson, Jull, &
Hodges, 2004) which may in turn contribute to the delayed recovery and recurrence of
low back pain (Hodges & Moseley, 2003).
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Subsequently, there has been much focus on the effect of retraining these muscles in
patients with low back pain, with improvements in timing, degree of contraction and
cross sectional areas of the transversus abdominis and lumbar multifidus muscles in
response to training (Ferreira, Ferreira, & Maher, 2010; Hides et al., 2010; Jull &
Richardson, 2000; Tsao, Druitt, Schollum, & Hodges, 2010; Tsao & Hodges, 2007;
Tsao & Hodges, 2008; Vasseljen & Fladmark, 2010). These improvements do not
occur spontaneously (Hides, Richardson, & Jull, 1996; MacDonald, et al., 2009).
Specific motor control retraining leads to improvements in pain and activity as well as
reducing the rate of recurrence of low back pain episodes (Costa et al., 2009; Ferreira
et al., 2007; Hides, Jull, & Richardson, 2001; Macedo, Maher, Latimer, & McAuley,
2009) therefore providing sufficient justification for its inclusion in this treatment
protocol.
Provision of the motor control exercise
Once patients were considered to be progressing well in response to the specific
manual therapy, demonstrated by a reduction in pain intensity and an increase in
activity level, patients were provided with motor control retraining exercises. A
decrease in pain intensity was required prior to commencement, as pain has been
shown to have an inhibitory effect on the local muscles of the lumbar spine (Hides, et
al., 2010; Hodges, et al., 2003b). It was planned that motor control retraining would
commence between sessions three and five, but the individual’s progress dictated the
exact timing of the introduction of this component.
Provision of motor control retaining exercises relied on the therapist’s assessment of
the patient’s ability to contract these muscles and monitor progress at subsequent
treatment sessions. Full details of the assessment process has been described in
Appendix N. Briefly this involved the patient performing a gentle contraction of their
lower abdominal wall with the physiotherapist observing and palpating for movement
and muscle tone of the transversus abdominis (Richardson, et al., 2004) and
performing a gentle contraction of the lumbar multifidus muscle underneath the
therapists thumb and index finger in prone (Richardson, et al., 2004). During this
assessment, the treating therapist observed the degree of muscle contraction, which
needed to be less than 30% of a maximal voluntary contraction (Tsao & Hodges,
2007), and observed for any movement of the lumbar spine indicating excessive
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unwanted activation of the global muscles (Richardson, et al., 2004; Tsao & Hodges,
2007).
The treating therapists then commenced specific motor control retaining. This initially
involved activation of these muscles in unloaded positions, such as side-lying, as these
are commonly associated with less pain, allowing more relaxation of global muscles
and therefore greater focus on activation of the local muscles (Hides, et al., 2010;
Richardson, et al., 2004). These positions have also been used for patients with low
back pain in previous studies (Hides, et al., 2010; Richardson, et al., 2004; Urquhart,
Hodges, Allen, & Story, 2005). Patients were encouraged to maintain a neutral spine
throughout retraining based on evidence suggesting that the activity of the local
muscles is increased in this position (O'Sullivan et al., 2006; Reeve & Dilley, 2009).
Treating therapists were able to use several strategies to facilitate the activation of the
tranversus abdominis, lumbar multifidus and the pelvic floor muscles. Examples of
these have been presented in Table 4.3. Patients were taught to contract these muscles
concurrently, as in practice these muscles work together to provide spinal stability
(Hides, et al., 2001; Richardson, et al., 2004) and research suggests recruitment of
these can lead to co-activation of the others (Richardson, et al., 2004).
Table 4.3: Facilitation strategies for the transversus abdominis, lumbar multifidus
and pelvic floor muscles
Facilitation strategy
Transversus abdominis

Lumbar multifidus

Pelvic floor

“Slowly and gently draw
your lower stomach in
towards your spine”.

“Slowly and gently swell the
muscle under my finger
without moving your back”

This abdominal drawing in
manoeuvre has been shown
to activate the transversus
abdominis muscle (Tsao &
Hodges, 2007) (Richardson,
et al., 2004)

This facilitation strategy
produces an isolated
movement of the lumbar
multifidus muscle, and avoids
activation of the lumbar
erector spinae(Hides, et al.,
2011; Richardson, et al.,
2004)

“Imagine a sling of muscle
between these two bones
(palpate ischial tuberosity)
extending forwards between
your legs. Slowly and gently
lift the sling up towards your
head”
This facilitation strategy
aims to target the anterior
portion of the pelvic floor
(Hides, et al., 2010)
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Once a patient was able to adequately recruit these muscles, they were asked to
sustain a contraction for a period of 5 seconds at a time and repeat this 5 times in
succession. This was considered to be one set of exercises. Patients were asked to
complete four sets of these exercises per day at home. Once this was achieved, this
dosage was increased to 10 repetitions of 10 seconds. These dosages were based on
current recommendations and those used in previous clinical trials (Hides, et al., 2010;
Jull & Richardson, 2000; Richardson, et al., 2004; Tsao, et al., 2010). Once patients
could successfully recruit the local muscles and sustain a contraction of 10 seconds for
10 repetitions in an unloaded position, the exercises position was progressed to
upright and loaded positions (standing and walking). These were considered to be
more functional for patients. Once adequate recruitment was achieved in walking,
these exercises were progressed as part of a functional stability program.
Functional stability program
The aim of the functional stability program was to continue to improve motor control,
given the hypothesised association between poor motor control and slow recovery
from low back pain (Hodges, et al., 2003b; MacDonald, et al., 2009). Motor control
retraining has been criticised for not adequately progressing patients with low back
pain into more functional and higher level activities requiring recruitment of the
global muscle system (Chou, et al., 2007; McGill, 2010; van Dieën, Selen, &
Cholewicki, 2003). The functional stability program aimed to address this criticism,
whilst remaining consistent with the principles of motor control retraining (Jull &
Richardson, 2000), and therefore did not progress to higher level or increased load in
the exercise (lifting weights) until patients had achieved adequate muscle activation.
The exercises that formed the functional stability program have been listed in Table
4.4 (Hahne & Ford, 2006). Given that patients were required to complete this program
up to five times per week at home, strategies such as goal setting and the use of an
exercise diary were employed in an attempt to increase patient adherence to the
program (Jordan, Holden, Mason, & Foster, 2010; Slade, et al., 2009).
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Table 4.4: Functional stability exercise program including typical starting dosages
Exercises

Typical starting dosage

Basic functional
stability exercise

Treadmill walking
Step ups
Biceps
Forward raises
Side raises

3 x 3 minutes @ 3.0 kph
3 x 10
3 x 10 @ 2 kg
3 x 10 @ 1 kg
3 x 10 @ 1 kg

Advanced
functional stability
exercises

Lunges
Squats
Lifting practice from floor
Erector spinae
Abdominal curls

3 x 10 (2 kg)
3 x 10 (2 kg)
3 x 5 (5 kg)
3 x 5 (lift legs)
3x5

kph = kilometres per hour, kg = kilograms

Goal setting
Patients were actively involved in goal setting with the physiotherapist within the first
2-3 treatment sessions (Moore & Jull, 2012b). These goals needed to be specific,
measureable, achievable, realistic and timed (SMART) and needed to reflect each
patient’s preferences (Doran, 1981; Gaskell, Enright, & Tyson, 2007). Setting
appropriate goals has been recommended by clinical guidelines (Mercer et al., 2006)
and shown to have a positive effect on a patient’s level of engagement with treatment
(Slade, et al., 2009) and adherence to exercise programs (Jordan, et al., 2010). It was
planned that goals would be reviewed at each treatment session with the
physiotherapist providing positive reinforcement of any progress made towards
achieving these (Butler & Moseley, 2003; Harding & Williams, 1995; Sowden, Hatch,
Gray, & Coombs, 2006).
Discharge Information
All patients received a discharge information sheet at their final session. This provided
an opportunity for the treating therapist to formally congratulate patients on reaching
the end of the program and highlight the patient’s positive progress so far (Butler &
Moseley, 2003; Harding & Williams, 1995). This also offered the opportunity to
review appropriate recovery expectations and reinforce the importance of ongoing
adherence to the exercise program after discharge.
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4.4.2 Optional components of the treatment program
Posture management
Poor posture has been purported to play a role in low back pain (Dankaerts,
O'Sullivan, Burnett, & Straker, 2006; McKenzie & May, 2003). Patients could
therefore be taught good posture as an optional component of the protocol. Patients
were encouraged to maintain a neutral spine position based on evidence that the local
muscles of the lumbar spine are more easily activated in this position (O'Sullivan,
2006; Reeve & Dilley, 2009). An information sheet provided patients with examples
of good and bad posture while treating therapists also discouraged patients from
adopting static postures for prolonged periods as these were considered to increase
muscle overactivity and feed into the pain cycle (Indahl, Velund, & Reikeraas, 1995).
Additionally, recurrent flare ups during the 10-week treatment program thought to be
associated with poor posture would have impeded participation in the program and
may have negatively impacted patient outcomes. An optional strategy to address such
flare ups was taping of the lumbar spine. The aim of this was to provide patients with
a greater awareness of correct posture, to reduce strain on the injured area to settle an
acute exacerbation rapidly and to assist with management of inflammation if present
(Baquie, 2002; McKenzie & May, 2003). Treating therapists followed a strict protocol
if taping was applied (Appendix F).
Pacing strategies
An inability to adequately pace activities could lead to exacerbations of low back pain
(Butler & Moseley, 2003), which during the 10-week treatment program were likely
to limit a patient’s participation in the program and adversely affect outcomes.
Patients demonstrating poor self-management skills could therefore be taught pacing
strategies to assist them to achieve a balance between overactivity and underactivity in
their daily activity (Butler & Moseley, 2003; Harding & Williams, 1995; Sowden, et
al., 2006). As part of this process patients were asked to record the length of time they
could comfortably perform an activity without increasing their symptoms (Butler &
Moseley, 2003). Once this time had been established, patients were encouraged to
gradually increase this duration by small increments.
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Pain management (with medication)
Patients could be provided with information concerning medications commonly used
to treat low back pain including analgesics, nonsteroidal anti-inflammatories
(NSAIDs), muscle relaxants, anti-depressants (at low doses) and anti-convulsants.
Patients were also advised to seek the opinion of their general practitioner before
changing medication and as part of the treatment protocol the treating therapist could
refer a patient to their general practitioner for a medication review.
Pain management (without medication)
Another optional component of the protocol was the concept of ‘pain management
without medication’. The treating therapist could provide patients with an information
sheet and detailed explanation of self-management options including using heat or ice
packs, participating in hydrotherapy or practising relaxation (Crowe, Whitehead,
Gagan, Baxter, & Panckhurst, 2010). The aim of this was to assist patients to more
effectively manage their level of pain and therefore allow them to participate more
fully in the treatment program.
Management of increased pain
If a patient presented with an increase in their symptoms, the treating therapist worked
through the ‘increase in pain’ algorithm provided in the treatment protocol (Figure
4.5) to establish a cause. If no specific cause for the increase in symptoms could be
identified, and physical assessment findings had not deteriorated, the patients were
provided with general reassurance and the program continued as before to prevent
positive reinforcement of excessive pain focus, pain catastrophising or fear avoidance
beliefs (Harding & Williams, 1995; Sowden, et al., 2006). If, however, a specific
cause was identified, and in response to this overload, physical examination findings
had deteriorated, the treating therapist could initiate strategies to address this. These
included taping the low back, a review of good posture and pacing strategies,
discussion on pain management, and referral to the patient’s general practitioner for a
medication review. The therapist also reassured the patient that increases in pain in the
short-term were not uncommon and encouraged them not to worry, but to focus on
managing their back pain more effectively.
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Participant reports increase in pain
persisting > 24 hours

No evidence of increased
disability

Physiotherapist observes
increased disability (e.g. siting
or transfers)

Physiotherapist questions
regarding cause of increase
(exercises, medication
change, ADL)

Physiotherapist questions
regarding cause of increase
(exercises, medication
change, ADL)

No consistent cause for
increased pain on
questioning

Consistent cause
for increased pain

Reassurance re no
exacerbation no symptoms.
Continue with program

Reassess key subjective and
objective asterisks

ISQ

•
•
•
•

Increase in pain sheet
Review of posture/pacing
Treatment ISQ or reduce
Break from exercise if severe

WORSE
Participant to be reviewed by
GP if objective deterioration
persists beyond 1 week

Figure 4.5: Treatment algorithm for patients presenting with an increase in their
symptoms.
ADL Activities of daily living, ISQ In status quo

Pain versus function
This protocol was developed as a treatment program for patients with subacute low
back pain, who had experienced pain that had persisted beyond the acute phase where
rapid recovery is common (Menezes Costa, et al., 2012; Pengel, et al., 2003). For this
reason it was assumed that the symptom of pain may be slower to resolve and so the
treating therapist could encourage patients to focus on improvements in their function
rather than relying on changes in pain as a measure of their progress (Butler &
Moseley, 2003).
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Inflammation management
If a patient presented with signs of inflammation, it was important that this was
managed appropriately due to its potential to cause pain which can inhibit activity of
the muscles of the lumbar spine (Dickx, et al., 2010; Hodges & Moseley, 2003;
MacDonald, et al., 2009) and limit a patient’s ability to exercise (McKenzie & May,
2003). The presence of inflammation was determined by the patient demonstrating at
least two out of three clinical feature indicative of inflammation, including; 1) the
presence of truly constant pain; 2) getting out of bed at night due to pain; 3)
complaining of morning stiffness for more than 60 minutes (Maitland, 2005;
McKenzie & May, 2003). If inflammation was present the following management
strategies were initiated: provision of patient information sheet on the topic of
inflammation; referral to either a pharmacist who could provide the patient with over
the counter nonsteroidal anti-inflammatory medication (NSAIDs), or to a general
practitioner who could provide a prescription of NSAIDs or corticosteroids; initiation
of the taping protocol (Appendix F); and initiation of a walking program, as light
exercise such as walking has previously been hypothesised to assist with management
of inflammation in other subgroups of low back pain (Adams, Stefanakis, & Dolan,
2010).
Sleep strategies
A relationship between persistent pain and sleep disturbances has been reported
(Alsaadi, McAuley, Hush, & Maher, 2012; McCracken & Iverson, 2002; Morin,
Gibson, & Wade, 1998). Alsaadi et al (2012) found that 59% of people with low back
pain experienced sleep disturbances. Systematic reviews have also reported consistent
evidence of greater sleep disturbance, reduced sleep duration, reduced quality of
sleep, and increased time taken to get to sleep associated with chronic low back pain
(Kelly, Blake, Power, O'Keeffe, & Fullen, 2011; Smith & Haythornthwaite, 2004). If
disturbed sleep was identified as a barrier to recovery, the treating therapist could
suggest strategies aimed at improving sleep hygiene, including advice on consistent
sleep routines, effective pre-sleep relaxation strategies and demonstration of good
sleep postures.
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Relaxation strategies
Research into persistent low back pain has emphasised the importance of psychosocial
factors (Linton & Boersma, 2003; Nicholas & George, 2011; Nicholas, Linton,
Watson, & Main, 2011). The use of relaxation strategies was therefore considered to
be important for patients who scored highly on the Örebro Musculoskeletal Pain
Questionnaire domains that related to anxiety and depression (Harding & Williams,
1995; Linton & Hallden, 1998). The role that anxiety can play in the pain cycle, and
how better management of this may benefit their symptoms, was explained to patients
(Butler & Moseley, 2003; Indahl, et al., 1995; Nicholas, 2008). Patients could also be
provided with relaxation strategies, aiming to reduce their symptoms, that were
considered to be either ‘passive’, such as listening to music, or ‘active’ such as
participating in meditation or progressive muscular relaxation (Nicholas, 2008;
Sowden, et al., 2006; van Tulder, Koes, & Malmivaara, 2006).
Management of work issues
There is an association between occupational factors and low back pain disability
(Shaw, van der Windt, Main, Loisel, & Linton, 2009). Treating therapists were
required to ask patients whether they were experiencing any work related issues as a
result of their low back pain. Potential issues could include, but were not limited to,
absence from work due to low back pain, ability to modify work, job stress, job
satisfaction, workplace social support, expectation for resuming work and fear of
reinjury (Shaw, et al., 2009). The treating therapist could then attempt to address these
issues using one or more of the following strategies: i) suggesting modifications to
work-related tasks; ii) provision of exercise as part of the dynamic stability program
designed to target work-related function; and iii) cognitive restructuring of any
maladaptive beliefs relating to work (Harding & Williams, 1995; Nicholas, 2008).
Management of psychosocial distress
Once a patient reached the 5-week mark of the program their progress was formally
reassessed. Patients who had not demonstrated adequate progress at this stage were
screened for the high levels of psychosocial distress using the Örebro Musculoskeletal
Pain Questionnaire (indicated by a score >105) (Linton & Hallden, 1998). Higher
levels of psychosocial distress have previously been shown to negatively impact on
recovery (Linton & Boersma, 2003). Therefore if a patient had not made adequate
70

progress at this stage, and scored highly on the Örebro Musculoskeletal Pain
Questionnaire, the hypothesis was that psychosocial factors might be contributing to
their slower progress and therefore require management. To manage these
appropriately it was considered important that the treatment program continue but
with certain modifications, listed in Table 4.5 (Ford, et al., 2012b):
Table 4.5: Modification to the physiotherapy program with specific manual therapy
for patients with high levels of psychosocial distress
Modification to the physiotherapy program with specific manual therapy
•

Educational approaches relating directly to pathological explanations were phased
out.

•

Education regarding the nature and mechanisms of chronic pain were phased in, for
example, changes in the pain processing systems within the nervous system
(Moseley, Nicholas, & Hodges, 2004).

•

The concept of “pain versus function” was introduced and reinforced. Patients were
taught that improvements in pain are likely to follow as a result of gradual increases
in exercise intensity and function (Butler & Moseley, 2003).

•

The concept of “hurt versus harm” was introduced, where patients were informed
that general fluctuations in symptoms (i.e. “hurts”) without an obvious cause were
not indicative of tissue damage (“harms”). It was therefore not necessary to avoid
activities that resulted in some discomfort, and patients were encouraged to continue
these activities and gradually progress the exercise program (Butler & Moseley,
2003).

•

Some behavioural strategies were also implemented, such as positive reinforcement
of wellness behaviour (e.g. encouragement and praise given to patients after
increasing their exercises). Physiotherapists also avoided reinforcing unhelpful or
disproportionate illness behaviour (Harding & Williams, 1995).

4.5 Discussion
The aim of this chapter was to develop a treatment protocol for a physiotherapy
program with specific manual therapy that was sufficiently detailed and standardised
that it could be replicated consistently in a randomised controlled trial. To achieve this
recommendations for the reporting of randomised controlled trials of complex,
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nonpharmacological interventions were followed (Table 4.1) (Boutron, et al., 2008)
(Moher, et al., 2010) (Campbell, et al., 2000; Craig, et al., 2008).
To summarise, the treatment protocol was described in detail in a comprehensive
treatment manual for participating physiotherapists. Methods employed to standardise
the treatment protocol involved the inclusion of detailed clinical protocols, providing
specific mandatory components, and using detailed clinical notes to ensure adherence
to the protocol. Decision-making flow charts were also included to assist therapists to
make clinical decisions in line with the treatment protocol. Review of the clinical
notes also ensured that all aspects of the protocol were provided in a standard way.
The drawback of developing such a structured and standardised treatment protocol is
that it may be too rigid, and therefore limited in its applicability to the individual
patient presentation (Campbell, et al., 2000; Craig, et al., 2008). Some authors suggest
that the concept of standardisation in randomised controlled trials of manual therapy is
in fact at odds with clinical manual therapy practice which considers a more
individual approach (Milanese, 2011). The inclusion of optional treatment
components in addition to mandatory components in this protocol attempted to
address this criticism and allow the treatment protocol to be tailored to individual
patients, while still ensuring adequate standardisation.
Finally, the methods by which the treatment protocol was developed were consistent
with the principles of evidence based practice, described by Sackett et al (1996) as
“integrating individual clinical expertise with the best available external clinical
evidence from systematic research”. The treatment protocol was based on a
combination of the clinical experience of a skilled musculoskeletal physiotherapist,
incorporating the best available evidence from the literature and through further
refinement by physiotherapists with clinical experience and interest in the
management of low back pain (Section 4.3.1).

4.6 Summary
This chapter presents the treatment protocol for the physiotherapy program with
specific manual therapy intervention used in the randomised controlled trial in the
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following chapter. This protocol, which integrates clinical expertise with the best
available evidence, was considered to be sufficiently detailed and standardised that it
could be consistently replicated in both the randomised controlled trial and clinical
practice.

73

CHAPTER 5: A PHYSIOTHERAPY PROGRAM WITH SPECIFIC
MANUAL THERAPY COMPARED TO ADVICE ALONE FOR
SUBACUTE LOW BACK PAIN: A RANDOMISED
CONTROLLED TRIAL
5.1 Introduction
This chapter presents a randomised controlled trial comparing a physiotherapy
program including specific manual therapy to evidence-based advice in a subgroup of
patients with subacute low back pain considered to be of LZJ origin. The trial methods
and results have been presented here in accordance with the recommendations of the
CONSORT statement (Boutron, et al., 2008; Moher, et al., 2010).

5.2 Background
In Chapter 1 the issues surrounding the problems of low back pain were considered.
The lack of evidence for the effectiveness of manual therapy for patients with low
back pain was discussed and the idea of identifying subgroups of low back pain was
proposed as a method of producing better outcomes in this population. The systematic
review conducted (Chapter 2) provided preliminary evidence that subgrouping
patients with low back pain based on their likely response to manual therapy may
reduce pain and increase activity, but it concluded that further research on this topic
was needed (Slater, et al., 2012).
It was decided to conduct a randomised controlled trial investigating the effectiveness
of a physiotherapy program with specific manual therapy for low back pain, by
providing manual therapy to a subgroup of patients with subacute low back pain
identified as likely to respond to manual therapy (Ford, et al., 2011; Hahne, et al.,
2011). The selected subgroup was based on a collection of clinical features considered
to be indicative of LZJ dysfunction (Ford, et al., 2011; Wilde, et al., 2007) (Chapter
3). The effectiveness of manual therapy for patients with low back pain considered
eligible for this subgroup has yet to be investigated. The physiotherapy program with
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specific manual therapy provided as the treatment intervention in the randomised
controlled trial was described in the previous chapter.
Advice was chosen as the treatment comparison. This was based on its current
recommendation as a treatment option for low back pain by both Australian
(Australian Acute Musculoskeletal Pain Guidelines Group, 2003) and international
clinical guidelines for treating low back pain (Dagenais, et al., 2010b; Koes, et al.,
2010). Advice is also a relatively simple intervention commonly used in clinical
practice that requires no additional specialist training (Gracey, et al., 2002; Liddle, et
al., 2009) and has been considered to be a cost-effective treatment (Rivero-Arias,
Gray, Frost, Lamb, & Stewart-Brown, 2006). The type of advice typically provided by
physiotherapists includes advice to stay active and to gradually resume daily activity
(Liddle, Gracey, & Baxter, 2007a; van Tulder, et al., 2004).
Advice has previously been shown to be an effective treatment option for subacute
low back pain. In one randomised controlled trial (Indahl, et al., 1995) the provision
of advice for subacute low back pain led to a highly significant decrease in sick leave,
compared to the control group who sought their usual medical care. At approximately
6 months, 60% of the control group were on sickness leave compared to only 30%
receiving advice. A more recent randomised controlled trial (Pengel et al., 2007)
investigated the same advice protocol (Indahl, et al., 1995) and found it was more
effective than placebo at reducing pain, improving activity and leading to a positive
change on the global perceived effect scale at six weeks for patients with subacute low
back pain. Frost et al (2004) conducted a randomised controlled trial comparing one
session of advice to stay active to six sessions of standard physiotherapy care and
found the advice to stay active was equally as effective as the standard physiotherapy
care. More recently systematic reviews have concluded that advice to stay active is an
effective treatment option for patients with low back pain (Dagenais, et al., 2010b;
Dahm, Bruberg, Jamtvedt, & Hagen, 2010; Koes, et al., 2010). The provision of
advice is therefore considered a valid and effective treatment comparison.
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5.2.1 Aims
The aim of this randomised controlled trial was to investigate whether a physiotherapy
program with specific manual therapy was more effective than advice at reducing
back and leg pain and increasing activity in a subgroup of patients with subacute low
back pain considered to be of LZJ origin.

5.3 Methods
5.3.1 Trial design
A multi-centre parallel group randomised controlled trial was conducted at 14 private
physiotherapy clinics across metropolitan Melbourne and Geelong in the state of
Victoria, Australia. These clinics were all part of a physiotherapy private practice
network (Spinal Management Clinics of Victoria) and the physiotherapists working at
those clinics therefore had a special interest in treating low back pain. This network
had in place a thorough training and clinical mentoring program for physiotherapists.
In addition to this, several members of the Low Back Research Team conducting the
trial were already working within the network, and had developed relationships with
local general practitioners, a potential referral source for the trial. The network, and
the physiotherapists involved had also agreed to waive the fees associated with the
cost of treating each patient. Finally the network provided good geographical
coverage of metropolitan Melbourne and Geelong, therefore providing a larger area
from which patients could be recruited.
Ethics approval and registration
The protocol for the randomised controlled trial was approved by the University
Human Ethics Committee at La Trobe University, Melbourne (Appendix G), and was
prospectively registered with the Australian New Zealand Clinical Trials Registry
(ACTRN12609000334202).
Recruitment
Recruitment for the trial started following ethics approval in July 2009 and continued
until March 2012. A detailed marketing plan was developed by the research team and
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reviewed on a monthly basis. Individuals with low back pain, with or without leg pain,
were recruited from the local community by a variety of methods.
Key sources of recruitment were advertisements placed in community newspapers
targeting the suburbs where the 14 participating clinics were located (Appendix H).
These advertisements were also placed in one of the major Victorian daily papers,
‘The Age’, and in the ‘mX’, a free metropolitan newspaper produced on a daily basis
that is available to commuters in Melbourne through distribution at public transport
stations. The same advertisements were used in letterbox drops, with the inclusion in
the ‘Shoppers Guide’, a twice-yearly newsletter aiming to reach between 30,000 –
69,000 readers. The marketing campaign also relied heavily on the use of posters and
leaflets advertising the trial (Appendix I and J). These were placed on public
noticeboards in universities, shopping centres, libraries, gymnasiums, radiology
clinics and pharmacies throughout Melbourne and Geelong.
In an attempt to recruit patients through referral from general practitioners, sports
physicians, neurologists, rheumatologists and other physiotherapists a targeted mailout of trial information was conducted. Orthopaedic surgeons, with a specialist
interest in lumbar surgery, were also contacted. Physiotherapists visited local general
practitioners and specialists who had expressed an interest in the trial and visited a
total of 9 hospital physiotherapy departments, and presented the trial and it aims to 71
physiotherapists. Other recruitment sources involved the setting up of a Facebook
page dedicated to the trial, advertising on the website ‘Gumtree’, advertisements in
‘BEAT’ magazine and two advertisements on a local Melbourne radio station.
Potential patients could contact the research team by emailing or faxing their details to
the research team, or calling the trial phone number to speak directly to one of the
researchers.

5.3.2 Patients
Patients were included who presented with subacute low back pain (6 weeks to 6
months) (Pengel, et al., 2002) with or without leg pain. The selection of patients with
subacute rather than acute low back pain was done to reduce the number of patients
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whose symptoms were likely to improve through natural history alone (Hettinga et al.,
2008). The full inclusion and exclusion criteria are presented in Table 5.1 and Table
5.2.
Table 5.1: Trial inclusion criteria
Inclusion criteria
To be included in the study potential patients needed to:
• Have low back pain, with or without leg pain
• Have experienced low back pain for between 6 weeks and 6 months, and therefore
considered to have subacute low back pain (Pengel, et al., 2002).
• Have been free of back symptoms for at least 4 weeks prior to the start of their
current episode of low back pain. This is a suitable period of time to determine that
recovery from a previous episode has occurred (Stanton, Latimer, Maher, &
Hancock, 2009), and distinguish a new episode of low back pain from chronic low
back pain.
• Be aged 18-65 years
• Be able to understand English well enough to participate in the treatment, read
medical information provided and complete written questionnaires without
assistance.
• Have no plans to undergo invasive treatment (surgery or injections) at the time of
enrolment or over the course of the 10-week intervention.

Table 5.2: Trial exclusion criteria
Exclusion Criteria
Potential patients were excluded from the trials if they:
• Had low back pain and leg symptoms attributable to nonmechanical causes such as
serious spinal pathology, or “red flags”, including but not limited to spinal tumour,
cauda equina syndrome, metastases, inflammatory disease, osteoporosis
• Had active cancer
• Were pregnant, or had a baby in the last 6 months
• Had previous spinal surgery
• Had injections in the lumbar spine in the 6 weeks prior to enrolment in the trial.
• Had an active compensation claim for the low back pain
• Had a low level of severity, indicated by a self-reported score of less than 2/10 on
the numerical rating scale for average low back and leg pain over a 24-hour period
• Had a low level of disability. Able to complete all of the following tasks without
limitation:
o able to sit for more than 1 hour
o able to stand for more than 1 hour
o able to walk for more than 1 hour
• Sleep was not disturbed
• Had been treated by one of the trial physiotherapists for more than 5 sessions for
this episode of low back pain
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Potential patients also needed to present with low back pain considered to be of LZJ
origin. This was assessed based on the clinical criteria previously identified in Chapter
3 and presented in Table 3.5. Patients were considered to have low back pain of LZJ
origin if they presented with three of four criteria listed in Table 5.3.
Table 5.3: Clinical criteria hypothesised to indicate low back pain of LZJ origin
Criteria indicating possible LZJ dysfunction
Unilateral symptoms
• Symptoms greater on one side of the body compared with the opposite side or
central
A regular compression pattern
• Extension in standing must reproduce the patient’s clinical pain
• Ipsilateral lateral flexion or quadrant in standing must reproduce the patient’s
clinical pain
• Contralateral movements must show either greater range of movement or a lesser
degree/different type of pain compared to ipsilateral movements
• Response to flexion does not impact upon classification in this subgroup
Comparable sign
• Reproduction of clinical pain on ipsilateral passive posterior-anterior accessory
movement applied through the transverse process or the zygapophyseal joint at
one or two segments
• For the clinical pain to be greatest at that one or two segments compared to other
segments
Positive response to a mini-treatment
• If a comparable sign is identified then a mini-treatment should be performed
• This mini-treatment should be sufficient to create a within-session change but not
a between-session change.
• A positive response to a mini-treatment is a significant reduction in resting pain or
a significant response to asterisk reassessments, for example increased range and
quality of movement. We defined asterisks as key findings from the subjective
and objective assessments that could be used for reassessment of treatment effect
(Ford, et al., 2011).

Screening and eligibility
Each potential patient contacting the research team took part in a 10-minute screening
conducted over the phone by a member of the research team. The screening used a
standardised form based on preliminary inclusion and exclusion criteria (Appendix
K). Patients meeting the preliminary inclusion criteria at the time of the phone
screening were advised of their potential eligibility for the trial and invited to
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participate in a screening assessment conducted by the physiotherapist at a clinic
convenient to them. Patients who agreed to participate in this assessment were mailed
a detailed information sheet, a registration form and a booklet of baseline outcome
measures (Appendix L and M). These measures were similar to those provided to
patients at 5, 10 and 26 weeks, which have been described in detail below. In addition
to these measures, potential patients were asked to complete the Subjective
Complaints Questionnaire (Ford, Story, & McMeeken, 2009), which is considered to
be a valid and reliable tool for obtaining information about the behaviour and nature
of a patient’s symptoms and history of the condition (Ford, et al., 2009). This
information was used to assist the therapist to determine eligibility.

5.3.3 Physiotherapy screening assessment
The purpose of the physiotherapy screening assessment was first, to confirm
eligibility based on all inclusion and exclusion criteria, and second, to determine LZJ
dysfunction subgroup eligibility. Each therapist had been trained to conduct this
assessment by a musculoskeletal physiotherapist and was provided with a detailed
description of the assessment procedures in the treatment manual. Each assessment
lasted between 40-60 minutes and involved taking a detailed subjective history and
conducting the following physical assessment procedures: observation, active
movement testing, lower limb neurological assessment, straight leg raise, prone knee
bend, motor control assessment of the lumbar stabilisers, repeated movement
examination and lumbar spine palpation. A detailed description of each assessment
procedure can be found in Appendix N.
The physiotherapist recorded the results of each physical assessment procedure into a
standard Microsoft Excel spreadsheet. The physiotherapist also recorded the patient’s
responses to particular questions on the Oswestry Disability Index, Subjective
Complaints Questionnaire, relating to the nature and behaviour of their symptoms, and
all questions on the Örebro Musculoskeletal Pain Questionnaire (Linton & Hallden,
1998).
Formulae were applied to the data entered into the spreadsheet to identify any reason
that would exclude a potential patient from the trial, and to provide a subgroup
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classification based on the STOPS classification algorithm for those who were
eligible. For clarity, the STOPS classification algorithm has been presented in Figure
5.1. However, given that the inclusion criteria has already been presented for the
subgroup of interest in this trial, that is patients presenting with subacute low back
pain thought to be of LZJ origin (Hahne, et al., 2011) further review of this
classification system is beyond the scope of this thesis.

Data obtained from baseline
physical assessment and
questionnaires

Multi-factorial persistent
pain (MFP)

Disc herniation with
radiculopathy (DHR)
YES

YES

NO

Is the Örebro score >
105?

Is radiculopathy
present?

Exclude. Does not
fit any subgroup

NO

NO

Are at least 3 zygapophyseal
joint features present?

NO

Are at least 4 discogenic
features present?

YES

Does a CT / MRI scan show a
lumbar disc herniation
consistent with the clinical
signs of radiculopathy?
NO

NO

YES

Does the CT / MRI scan show
another cause of
radiculopathy (eg. spinal
stenosis, spondylolisthesis)?
YES

YES
Exclude. Potential
alternative cause of
radiculopathy

Zygapophyseal joint
dysfunction (ZJD)
Does assessment of
mechanical loading strategies
indicate the disc is reducible?

YES

Reducible discogenic pain
(RDP)

NO

Non-reducible discogenic
pain (NRDP)

NO

YES

Are at least 3 zygapophyseal
joint features present?

Figure 5.1: Specific treatment of problems of the spine (STOPS) classification
algorithm.
Note. Low back pain of LZJ origin labelled as zygapophyseal joint dysfunction (ZJD)

5.3.4 Consent and randomisation
Patients who met the inclusion criteria for the trial and agreed to participate in the trial
provided written informed consent (Appendix O). A researcher not involved in
treating patients in the trial developed a computer generated randomisation schedule
in advance and separate randomisation schedules using a web based randomisation
program (www.randomization.com). This sequence was transferred to a Microsoft
Excel spreadsheet. Permuted block randomisation with random block lengths were
81

used to ensure approximately equal numbers of patients in each group (Altman, 2009;
Moher, et al., 2010). Randomisation was stratified by subgroup and treatment centre.
The allocation spreadsheet was held by an administrative assistant offsite who had no
involvement in the recruitment, screening, assessment, enrolment or treatment of the
patients. This administrative assistant was the only person with access to this
spreadsheet for the duration of the trial to ensure adequate allocation concealment
(Moher, et al., 2010). Once an eligible patient had consented, the assessing
physiotherapist emailed the patient’s name, date of birth and relevant subgroup to the
off-site administrator who entered the data into the allocation spreadsheet and emailed
the next group allocation back to the assessing physiotherapist.

5.3.5 Interventions
Patients were randomised to one of two interventions, a physiotherapy program with
specific manual therapy (treatment intervention) or advice (comparison intervention).
The treatment for both groups ran in parallel over a 10-week period. A summary of
the two treatment interventions has been provided in Table 5.4.
Table 5.4: Summary of the physiotherapy program with specific manual therapy and
advice intervention
Physiotherapy program with specific manual

Advice

therapy
10 sessions during the 10-week period

2 sessions during the 10-week period

Pathoanatomical information

Pathoanatomical information

Treatment options information

Provision of information concerned with:

Program timeframes

• Prognosis of the condition

Specific manual therapy

• Management of acute exacerbation

Motor control retraining

• Advice to stay active

Functional stability program

Lifting technique advice

Goal setting

Observation of gait with advice to

Discharge information

walk freely

Optional treatment components see Table 4.2
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Physiotherapy program with specific manual therapy
The physiotherapy program with specific manual therapy treatment protocol has been
described in detail in Chapter 4. The specific manual therapy component involved a
manual therapy program that relied on clinical reasoning principles being applied by
the therapist, within the boundaries of a structured treatment algorithm based on the
Maitland approach (2005). In addition to manual therapy, patients received other
treatment components (Table 5.4). The physiotherapy program with specific manual
therapy was therefore considered to be a multimodal treatment program. Patients
randomised to this group received 10 treatment sessions over 10 weeks. These
sessions were twice-weekly for the first two weeks, weekly for the next four weeks
and fortnightly for the final four weeks.
Advice
The advice intervention was based on a protocol shown to be effective in a previous
clinical trial investigating subacute low back pain (Indahl, et al., 1995). The advice
protocol, the components of which have been summarised in Table 5.4, was also
consistent with recommendations by Australian and international clinical guidelines
(Australian Acute Musculoskeletal Pain Guidelines Group, 2003; Chou, et al., 2007;
van Tulder, et al., 2004). Patients randomised to the advice group received two
sessions of advice provided by the physiotherapist during the 10-week trial. The first
session occurred one week after randomisation, and the second approximately five
weeks after randomisation. Physiotherapists providing the advice intervention were
trained in, and followed, the advice protocol detailed in the treatment manual.
Therapists were encouraged to deliver this intervention with the same level of
enthusiasm as for the physiotherapy program with specific manual therapy.

5.3.6 Standardisation and integrity of treatment protocols
To standardise both the treatment and comparison interventions as far as possible, and
ensure a high level of treatment integrity, several strategies were employed within the
trial.
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First, all physiotherapists who provided treatment as part of the trial attended two oneday training courses providing an opportunity for treating therapists to practise the
clinical protocols. In addition to this, the physiotherapists were provided with a
detailed manual containing descriptions of the treatment. Within the manual, key
decision-making flow charts were laminated to allow the treating therapist to easily
access these during the treatment sessions and assist them with key clinical decisions.
To ensure that the treating therapist adhered to the treatment protocol, electronic
clinical notes were developed. These consisted of a Microsoft Word document
containing a clinical notes proforma for each treatment session (Appendix P). This
proforma guided the treating therapist through the protocol for each session, and
included blank textboxes that needed to be completed with key information and check
boxes for mandatory tasks each session. The clinical notes also guided the therapist
through key clinical decisions and prompted the treating therapists to refer to specific
pages of the treatment manual and the decision-making flow charts. The clinical notes
also highlighted which mandatory and optional patient treatment components should
or could be provided.
To ensure that each treating therapist demonstrated compliance with the treatment
protocols, their notes were reviewed at four and seven weeks post-randomisation, and
feedback provided to the physiotherapist. Monthly clinical mentoring sessions were
compulsory for all project and physiotherapists and commonly involved review of the
protocols alongside case presentations. This was done to further enhance compliance
with protocols and ensure relative treatment integrity.

5.3.7 Outcome measures
All outcomes were measured at baseline, 5, 10 and 26 weeks following randomisation.
Questionnaire booklets (Appendix Q) were posted to patients three days before the
date they were due to be completed and included a pre-paid return envelope in an
attempt to improve response rate. In cases where outcome measures were not returned
within a week, a standard procedure for follow-up of the questionnaires was
implemented (Table 5.7).
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A summary of the primary and secondary outcome measures and the times for followup has been provided in Table 5.5
Table 5.5: Summary of outcome measures
Primary outcomes

Follow-up
(weeks post randomisation)

Back pain intensity measured using a 0-10 numerical pain

0, 5, 10, and 26

rating scale
Leg pain intensity measured using a 0-10 numerical pain

0, 5, 10, and 26

rating scale
Activity limitation measured using V2.1 of the Oswestry

0, 5, 10, and 26

Disability Index
Secondary outcomes

Follow-up
(weeks post randomisation)

Global rating of change scale (7-point Likert scale)

5, 10, and 26

Satisfaction with physiotherapy care (5-point Likert scale)

5, 10, and 26

Satisfaction with the results of physiotherapy care (5-point

5, 10, and 26

Likert scale)
Satisfaction with the prospect of enduring current symptoms

5, 10, and 26

for rest of life (5-point Likert scale)
Sciatica frequency scale

0, 5, 10, and 26

Sciatica bothersomeness scale

0, 5, 10, and 26

Quality of life (EuroQol-5D)

0, 5, 10, and 26

Örebro Musculoskeletal Pain Questionnaire

0, 5, 10, and 26

Interference with work or housework in the past week (5-

0, 5, 10, and 26

point Likert scale)
Number of work days missed in the last 30 days

0, 5, 10, and 26

5.3.8 Primary outcomes
Pain intensity
This was measured on an 11-point Numerical Pain Rating Scale (NPRS). This scale
asked patients to rate the intensity of their back pain on 0-10 scale on average over the
last week (Ostelo & de Vet, 2005; Von Korff, Jensen, & Karoly, 2000). This scale is
commonly used in studies involving patients with low back pain (Ostelo & de Vet,
2005) demonstrating adequate responsiveness in this population (Childs, Piva, &
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Fritz, 2005). The NPRS also has good validity in this population (Von Korff, et al.,
2000; Williamson & Hoggart, 2005) and has shown significant correlations with other
pain related outcomes measures (Farrar, Young, LaMoreaux, Werth, & Poole, 2001;
Jensen, Karoly, & Braver, 1986). A second NPRS scale was used for patients to
record the intensity of their leg pain over the past week.
Activity limitation
This was measured using the Oswestry Disability Index (Fairbank & Pynsent, 2000),
which has previously been recommended for assessing activity limitation in patients
with low back pain (Deyo, et al., 1998; Ostelo & de Vet, 2005). The index contains 10
items, asking patients about the impact of low back pain on their daily activities. Each
item has 6 possible responses ranging from ‘no problem’ to ‘not possible’. Each item
is scored from 0 to 5, with 0 corresponding to ‘no problem’ and 5 being ‘not possible’.
The scores for each item are summed to give a score out of 50, which is then
converted to an overall percentage score, which may range from 0 indicating no
disability to 100 indicating maximum disability. The modified version of the
Oswestry Disability Index (Davidson, 2008) was selected for use in this trial. In this
version, item 7, which refers to Sex Life, has been replaced with an item referring to
Work/Housework. Rasch analysis has demonstrated this modified version performs as
well as the original version (Davidson, 2008; Fritz & Irrgang, 2001). The modified
version of the Oswestry Disability Index has been shown to be a valid and reliable
measure of activity limitation in patients with low back pain (Davidson & Keating,
2002; Fairbank & Pynsent, 2000; Fritz & Irrgang, 2001; Roland & Fairbank, 2000).

5.3.9 Secondary outcomes
Global rating of change scale
This was measured on a 7-point Likert scale that asks patients to score the overall
change in their condition (Kamper, 2009; Ostelo & de Vet, 2005). In this case patients
were asked to score the perceived change in their condition since entering the trial as 1
= completely recovered, 2 = much improved, 3 = slightly improved, 4 = no change, 5
= slightly worsened, 6 = much worsened and 7 = vastly worsened. The global rating
of change score is commonly used in the low back pain population (Ostelo & de Vet,
2005), has been recommended for use in clinical trials (Dworkin, Turk, Farrar, & al.,
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2005) and demonstrates evidence of good test-retest reliability (ICC 0.90 - 0.99)
(Kamper et al., 2010). The global rating of change scale is strongly correlated with
change in other outcome measures (Kamper, Maher, & Mackay, 2009) including the
Oswestry Disability Index (Fritz & Irrgang, 2001), the numerical pain rating scale
(Kamper, et al., 2010; Stewart, Maher, Refshauge, Bogduk, & Nicholas, 2007) and the
EuroQol quality of life measure (van der Roer, Ostelo, Bekkering, van Tudler, & de
Vet, 2006).
Satisfaction with treatment
A 5-point Likert scale was used to measure patient satisfaction with their
physiotherapy treatment, the results of this treatment and their satisfaction if they had
to endure their current symptoms for the rest of their life. Patients were asked to rate
their level of satisfaction from 0 = very dissatisfied to 4 = very satisfied. Assessment
of satisfaction has been recommended as part of a core set of standardised outcome
measures in clinical research in low back pain (Bombardier, 2000; Deyo, et al., 1998)
and has been shown to be valid and reliable in this population (Ferrer et al., 2006;
Mannion et al., 2005).
Sciatica Frequency and Bothersomeness Scale
The addition of the Sciatica Frequency and Bothersomeness Scale (Patrick et al.,
1995) was considered important for measuring symptoms experienced by patients in
addition to pain. The frequency subsection of the tool asks patients how frequently
they have experienced the following symptoms over the last week: low back pain, leg
pain, numbness or tingling in the lower limbs, weakness in the lower limbs, and back
pain whilst sitting. The frequency of each of these five symptoms is rated from 0 = not
at all to 6 = always. The scores for each item are summed to give a score out of 30.
The bothersomeness subsection asks patients to rate how bothersome the same five
symptoms have been over the past week, from 0 = not bothersome to 6 = extremely
bothersome, also resulting in a maximum score of 30. The two scales, which are
typically analysed separately, have previously been shown to be valid and reliable in
patients who present with leg symptoms (Grøvle et al., 2008; Patrick, et al., 1995).
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Work status
A consequence of low back pain and disability is the impact it may have on a person’s
ability to work (Ostelo & de Vet, 2005). Therefore, the effects of each patient’s
condition on their ability to work was assessed through time off work, current work
status, and reasons for time off work. Patients were also asked to rate how much their
low back pain had interfered with their normal work during the past week on a 5-point
Likert scale including “not at all”, “a little bit”, “moderately”, “quite a bit” and
“extremely”. The assessment of these different aspects of work status has been
recommended in a review of key outcome measures for low back disorders
(Bombardier, 2000).
Quality of life
Health-related quality of life was measured on the EuroQol EQ-5D (Rabin & de
Charron, 2001; The EuroQol Group, 1990) which is a standardised tool used to
measure health outcome. The EQ-5D is comprised of two parts, the EQ-5D
descriptive system and the EQ-5D VAS. The EQ-5D comprises of 5 items relating to
mobility, personal care, usual activities, pain/discomfort and anxiety and depression.
For each item the patient is asked to record whether they have “no problems”, “some
problems” or are “unable to do” the item (Rabin & de Charron, 2001). Patient’s
responses are converted into one summary utility score using a formula that attaches
weight to each level of each item. These weights are based on based on EQ-5D health
states of general population (UK) (Dolan, 1997; Dolan, Gudex, Kind, & Williams,
1996). The EQ-5D VAS required the patient to rate their own health state on a vertical
visual analogue scale ranging from 0 = the worst health state imaginable to 100 = the
best health state imaginable (referred to as ‘health score’ for the remainder of this
thesis) . The EQ-5D has been recommended for use in the back pain population to
assess health-related quality of life (Deyo, et al., 1998) and previous research has
demonstrated that it is both a valid and reliable measure of health-related quality of
life in general populations and those with specific conditions such as rheumatoid
arthritis (Brazier, Jones, & Kind, 1993; Hurst, Kind, Ruta, Hunter, & Stubbings,
1997).
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Psychosocial factors
Psychosocial factors were assessed using the Örebro Musculoskeletal Pain
Questionnaire (Linton & Boersma, 2003; Linton & Hallden, 1998). Although this
questionnaire has been shown to be a valid and reliable tool for identifying
psychosocial risk factors and detecting individuals at risk of developing persistent
back pain (Hockings, McAuley, & Maher, 2008; Linton & Boersma, 2003; Maher &
Grotle, 2009), its use as an outcome measure has not yet been validated. However,
given it has good test-retest reliability in this population (Linton & Boersma, 2003;
Linton & Hallden, 1998) it was considered an appropriate tool to measure
psychosocial risk factors at each follow-up point in this trial.
Cointerventions
Patients were asked to list other treatments they had undertaken since the beginning of
the trial (Rubinstein, et al., 2012a). This was done to assist in determining whether
differences in outcome between groups was the result of the treatment and comparison
interventions or due to the confounding variable of receiving additional treatment
options.
Medications
Patients were asked to record medications taken in the 24-hours prior to completing
the questionnaires. This has previously been identified as a useful outcome measure
(Paterson & Britten, 2005) and was included in the outcome measures with a view to
determining whether differences in outcome between groups are the result of the
treatment and comparison interventions or a confounding variable, the addition of
medication.

5.3.10 Patient compliance
Patient compliance with the advice and exercise provided by their physiotherapist was
recorded by the treating physiotherapist during each session, through specific
questioning and review of the patient’s exercise sheets. In addition the treating
physiotherapist recorded the number of sessions attended by each patient, and the
number of sessions either cancelled or missed, providing the reason where possible for
any missed sessions.
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5.3.11 Blinding
As is often the case in randomised controlled trials investigating the effectiveness of
physiotherapy treatment (Bhogal, et al., 2005; Boutron, et al., 2008), the nature of the
intervention and the control treatment meant that neither the physiotherapist nor the
patients were blinded to the intervention they received. However both were informed
that each treatment was a valid treatment option and likely to lead to benefits. The
treating physiotherapists were also encouraged to provide both interventions with the
same level of enthusiasm, and to the same high clinical standards. With the use of
self-report outcome measures, the assessment of outcomes could not be blinded,
however the trial did involve blinded data extraction from these measures.

5.3.12 Adverse effects
Therapists recorded any adverse events in the clinical notes and described whether
they were minor, significant or severe (Table 5.6). In addition patients were asked to
identify any adverse, harmful, or unpleasant events attributable to the treatment they
received in the trial by recording this on postal questionnaires (Dworkin, et al., 2005).

5.3.13 Treatment compliance
Treatment compliance was assessed by two means. First, patient compliance was
assessed according to the number of treatment sessions attended, with reasons for any
missed sessions. Second, the physiotherapist’s compliance with the trial protocol was
assessed by a review of the electronic notes to determine if all mandatory treatment
components had been provided.
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Table 5.6: Definitions of adverse events
Adverse

Definition

event
Minor

Any symptom or event reported by the patient that may potentially be
related to the intervention including short-term pain associated with
exercises.

Significant

Any symptom or event potentially related to the intervention that
interrupts the patient’s ability to continue with the RCT intervention, or
requires the patient to be referred to a medical practitioner. This does
not include routine referrals back to medical practitioners for
medication reviews. This will include:
•

Deterioration in leg symptoms (pain, numbness, lower limb
muscle strength) for more than 1 week that appears related to
the treatment

•

Deterioration or new onset of shoulder symptoms that
continue for more than 1 week

•

Onset of radicular symptoms, saddle paraesthesia or urinary
retention

Severe

Any symptom or event potentially related to the intervention that results
in admission to hospital, or permanent disability, or is life threatening.

5.3.14 Minimising loss to follow-up
Several strategies were included in the trial protocol to minimise the loss to follow-up
rate. These have been presented in Table 5.7.

5.3.15 Data entry
All data was scored and entered into a standardised spreadsheet by a researcher who
was blind to the treatment allocation. The researcher entering the data had not been
involved in the patient’s treatment. A second researcher then checked the data for
omissions or apparent errors. Any errors that occurred were checked with the
researcher who had entered the data.
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Table 5.7: Strategies employed in the trial protocol to minimise loss to follow-up
Strategies to minimise loss to follow-up
•

Providing patients with clear descriptions of each intervention, the aims of the
randomised controlled trial and expectations regarding long-term follow-up at
the time of consent.

•

Early identification of issues with patient compliance by the treating
physiotherapist recording missed or cancelled appointments and the
researcher responsible for the trial reviewing the clinical notes at weeks 4 and
7 following randomisation.

•

At the final session, the treating physiotherapist reminded patients that they
would receive outcome measures by post, and encouraged the patients to
complete and return these.

•

Patients were provided with a stamped addressed envelope in which to return
their completed questionnaires to simplify this process for the patient.

•

A standardised protocol was developed for contacting patients not returning
outcome measures, which included providing an incentive to do so ($20
shopping voucher to compensate for their time).

•

Providing patients with an annual newsletter to keep them updated with trial
developments and keep the trial fresh in their mind. Included with the
newsletter was a fridge magnet containing the contacts details for the research
trial, and reminding patients to complete outcome measures.

•

Multiple methods of contacting patients were recorded including the names
and contact details of two friends or relatives. Questionnaires could be
emailed to patients to make the process of completing and returning them
more convenient for the patients not returning them by mail.

•

When patients did not return the postal questionnaires after numerous followup phone calls, the decision was made to ask the patients the primary outcome
measures over the phone. This would take approximately 5 -10 minutes for
each patient. It was decided that it was better to obtain some information from
patients about their progress in this way, rather than have no information and
rely on statistical software to impute a value for those patients where data was
missing.
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5.3.16 Data analysis
Initial sample size calculation suggested that a sample size of 62 patients (31 per
group) would be needed to detect the minimum clinically important difference
between the groups of 10 points on the Oswestry Disability Index assuming a standard
deviation of 12 (Browder, et al., 2007) (two tailed hypothesis, alpha = 0.05, power =
0.80) and allowing for a 20% loss to follow-up. It was planned that the alpha level
would not be adjusted, despite multiple analyses, based on previous recommendations
(Perneger, 1998).
Analysis of the data for the three primary outcomes, back pain (NPRS), leg pain
(NPRS) and activity limitation (Oswestry Disability Index) used a linear mixed model
analysis (Krueger & Tian, 2004; West, 2009). This model of analysis, unlike a
repeated measure analysis of variance, was able to accommodate patient data,
irrespective of whether there was missing data at any follow-up time point (West,
2009). This was considered important given that the trial protocol involved taking
repeated measure from the same patients at baseline, 5, 10 and 26 weeks, and there
was a risk of missing data points.
It was planned to use the same model for the continuous secondary outcomes,
including sciatica frequency and bothersomeness scale, psychosocial score (Örebro
Musculoskeletal Pain Questionnaire), health score, health-related quality of life score
(EQ 5D utility score) and work days missed. However, prior to using this analysis the
raw data for each outcome was assessed for normality. The results of the EQ-5D
utility score and the number of work days missed did not fulfil the assumptions of
normal distribution. It was therefore decided that the EQ-5D score would be analysed
as an ordinal outcome using the Mann-Whitney U test on post-intervention scores.
The number of work days were dichotomised by the proportion of patients missing a
day of work due to their back pain compared with the proportion of patients that did
not. These results were analysed using relative risk ratios. The Hedges adjusted-g
standardised mean difference (SMD) with 95% CI was also calculated for each
continuous outcome. Treatment effects favouring the physiotherapy program with
specific manual therapy were assigned a positive SMD value. A value of 0.2 was

93

considered to be a small effect size, 0.5 moderate and 0.8 and above large (Cohen,
1988).
In applying the linear mixed model to each outcome a covariance structure needed to
be selected which produced the best fit. The decision regarding the model of best fit
was based on the lowest possible score produced for the Akaike’s Information
Criterion with smaller values representing a better fit of the model (West, 2009). For
this data set, the model of best fit was ‘scaled identity’. The linear mixed model
adjusted for baseline score as a covariate for each outcome variable. The addition of
the baseline Örebro Musculoskeletal Pain Questionnaire score as a covariate did not
improve the fit of the model, nor did including gender or treatment centre as factors.
Therefore the final analysis of each outcome using the linear mixed model analysis
considered only the baseline score of that outcome as a covariate. Using the linear
mixed model analysis, an overall group by time effect was produced as well as an
adjusted between group-difference and 95% CI (adjusted for baseline) at each followup point of 5, 10 and 26 weeks.
For secondary outcomes on an ordinal scale, a Mann-Whitney U test was used in the
analysis, and the median score and the 25th to 75th percentile reported.
Sensitivity analysis
The primary analysis of the data was completed with all available data. However,
based on recommendations a sensitivity analysis was conducted (Hollis & Campbell,
1999). This involved all analyses being re-run with missing values imputed in
accordance with intention to treat principles (Hollis & Campbell, 1999; Moher, et al.,
2010). The chosen method for imputing missing values was the last observation
carried forward method, a method previously considered to be appropriate (Hollis &
Campbell, 1999).
5.3.17 Clinical relevance
To present the results in a way that may be more easily interpreted clinically,
outcomes were also dichotomised according to the proportion of patients achieving
the minimal clinically important difference for each outcome in the intervention and
comparison groups (Busse & Guyatt, 2009; Moher, et al., 2010). The minimal
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clinically important difference for back and leg pain was considered to be a reduction
of 2 points on the NPRS for pain (Childs, et al., 2005; Farrar, et al., 2001; Ostelo et
al., 2008), or a greater than 50% reduction in baseline pain score on the NPRS (Fritz
et al, 2009). For activity limitation the minimal clinically important difference was
defined as a reduction 10 points (or 10%) on the Oswestry Disability Index (Davidson
& Keating, 2002; Ostelo, et al., 2008) or a 50% reduction from baseline (Fritz et al,
2009). The global rating of change outcome was also dichotomised according to the
number of patients who rated themselves as either “much improved” or “completely
recovered”. For satisfaction outcomes these were dichotomised based on the
proportion of patients who rated themselves “very satisfied”.
The results of the clinical relevance analysis included the risk difference and relative
risk statistics, as these are recommended in reporting of randomised controlled trials
(Busse & Guyatt, 2009; Moher, et al., 2010; Nuovo, Melnikow, & Chang, 2002). The
number needed to treat was also presented. This represents the number of patients
needed to be treated with the physiotherapy program and specific manual therapy for
one patient to achieve the minimal clinically important difference (Busse & Guyatt,
2009; Scott, 2008).

5.4 Results
5.4.1 Patients
During the period from August 2009 until March 2012, 2038 potential patients
participated in a 10 minute phone screening, with 663 of these referred for a
physiotherapy screening assessment. At this assessment 64 patients were found to be
eligible and were enrolled in the trial. Figure 5.2 presents the flow of patients through
the trial.

95

Assessed for eligibility at phone
screening (n = 2038)
Excluded (n = 1375)
▪ Not meeting inclusion criteria (n =
1370). See table 5.8
▪ Declined to participate (n = 5)
Referred to physiotherapy screening
assessment (n = 663)

!

Excluded (n = 599)
▪ Not meeting inclusion criteria (n =
585). See table 5.9
▪ Declined to participate (n= 14)

!"#$%%&'"()
Randomised (n = 64)

!

!""#$%&'#()

Allocated to physiotherapy with specific manual
therapy (n= 33)
▪ Received allocated intervention (n= 33)
▪ Did not receive allocated intervention (n= 0)

!

!"##"$%&'(

Lost to follow-up
▪ 5 week follow-up (n= 1, not completed in
timeframe)
▪ 10 week follow-up (n= 0)
▪ 26 week follow-up (n= 2, 1 unable to
contact, 1 declined to complete)
Discontinued intervention (n= 2, one moved to
regional Victoria, one chose to start acupuncture)

!
Primary outcome analysis
Back pain (NPRS)
▪ 5 weeks (n = 32)
▪ 10 weeks (n = 33)
▪ 26 weeks (n = 31)
Leg pain (NPRS)
▪ 5 weeks (n = 22)
▪ 10 weeks (n = 23)
▪ 26 weeks (n = 21)
Activity limitation (Oswestry)
▪ 5 weeks (n = 32)
▪ 10 weeks (n = 32)
▪ 26 weeks (n = 31)

Allocated to advice (n= 31)
▪ Received allocated intervention (n= 31)
▪ Did not receive allocated intervention (n= 0)

Lost to follow-up
▪ 5 week follow-up (n= 1, declined to
complete)
▪ 10 week follow-up (n= 1, declined to
complete)
▪ 26 week follow-up (n= 1, declined to
complete)
Discontinued intervention (n= 2, both
discontinued due to perception of receiving less
treatment)

!"#$%&'&(
Primary outcome analysis
Back pain (NPRS)
▪ 5 weeks (n = 30)
▪ 10 weeks (n = 30)
▪ 26 weeks (n = 30)
Leg pain (NPRS)
▪ 5 weeks (n = 25)
▪ 10 weeks (n = 25)
▪ 26 weeks (n = 25)
Activity limitation (Oswestry)
▪ 5 weeks (n = 29)
▪ 10 weeks (n = 30)
▪ 26 weeks (n = 29)

Figure 5.2: Flow of patients through the randomised controlled trial (adapted from
CONSORT).
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Reasons for exclusion at each stage of the trial have been presented in Table 5.8 and
Table 5.9. At the physiotherapy screening assessment, 312 potential patients were
eligible for one of the five subacute low back pain subgroups described in the STOPS
low back pain classification system (Hahne, et al., 2011). The 64 participants enrolled
in this trial therefore represent 21% of those patients with subacute low back pain
classified according to this system. The most common reason for exclusion at this
stage was the LZJ criteria not being met, with 42% of patients presenting with clinical
features indicative of belonging to one of the four remaining STOPS subgroups, and
not the LZJ subgroup.
Table 5.8: Reasons for exclusion at phone screening assessment
Reason for exclusion at phone screening

Number of patients (%)

Pain longer than 6 months
Pain less than 6 weeks
Aged over 65
Unable to commit
No low back pain
Low disability
No further contact
Low severity
Active compensation claim
No CT scan
Leg pain only
Pregnancy of childbirth within the past 6 months
No low back pain at present
Did not wish to stop current treatment
Limited understanding of English
Previous spinal surgery
Radiological exclusion
Spinal injections within the last 6 weeks
Did not want to participate further
Awaiting surgery
Active cancer
Less than 18 years old
Unknown
More than 5 sessions with a trial physiotherapist

799 (58%)
93 (7%)
69 (5%)
62 (5%)
52 (4%)
45 (3%)
40 (3%)
34 (2%)
28 (2%)
22 (2%)
21 (2%)
17 (1%)
17 (1%)
16 (1%)
14 (1%)
11 (1%)
9 (1%)
8 (1%)
5 (<1%)
5 (<1%)
3 (<1%)
2 (<1%)
2 (<1%)
1 (<1%)

Total excluded at phone screening

1375

Note. NPRS Numerical pain rating scale
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Table 5.9: Reasons for exclusion at physiotherapy screening assessment
Reason for exclusion at physiotherapy assessment

Number of patients (%)

LZJ criteria not met
No further contact
Pain longer than 6 months
Not classified into any subgroup
No CT scan
Unable to commit
Radiological exclusion
Did not want to participate further
Did not wish to stop current treatment
No low back pain
Active compensation claim
Low severity
Active cancer
Limited understanding of English
Leg pain only and CT scan negative
No low back pain on NPRS
Did not wish receive ‘advice’ treatment
Pain less than 6 weeks
Spinal injection within the last 6 weeks
Spinal surgery
Awaiting surgery
Comorbidities preventing participation
Unknown

248 (42%)
136 (23%)
58 (10%)
53 (9%)
22 (4%)
18 (3%)
16 (3%)
14 (2%)
6 (1%)
6 (1%)
3 (1%)
3 (1%)
2 (<1%)
2 (<1%)
2 (<1%)
2 (<1%)
2 (<1%)
1 (<1%)
1 (<1%)
1 (<1%)
1 (<1%)
1 (<1%)
1 (<1%)

Total excluded following physical assessment

599

Note. NPRS Numerical pain rating scale
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A list of the recruitment sources for the 64 patients enrolled in the trial has been
presented in Table 5.10.
Table 5.10: Sources of recruitment for enrolled patients
Recruitment source

Number of patients
recruited (%)

Newspaper advertising
Leader community newspapers
Fairfax weekly newspapers
Geelong weekly newspaper

19 (30%)
3 (5%)
4 (6%)

Shoppers Guide

7 (11%)

BEAT magazine

2 (3%)

Posters/flyers
La Trobe University
Other university/TAFE
Radiology clinic
Pharmacy
Gym
Library

9 (14%)
3 (5%)
4 (6%)
2 (3%)
1 (2%)
1 (2%)

Online
Facebook
Advertisement on Gumtree website
Email to friend and colleagues

2 (3%)
2 (3%)
1 (2%)

Word of mouth

3 (5%)

Unknown

1 (2%)

Patients in the intervention and advice group appeared to be well matched at baseline
in terms of key characteristics and primary outcome measures (Table 5.11). Statistical
assessment of differences between the two groups at baseline was not appropriate
(Schulz & Grimes, 2006) given that the patients had been randomly allocated to each
group. There appeared to be some difference between the number of patients reporting
a previous episode of low back pain (81% of patients experiencing a previous low
back pain episode in the advice group, compared to 61% in the intervention group).
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Table 5.11: Baseline characteristics of patients included in the trial
Characteristics

Physiotherapy

Advice

program with
specific manual
therapy
Age in years: mean (SD)

42.9 (11.8)

46.4 (11.2)

13/20

13/18

4/33 (12%)

3/31 (10%)

Duration of back pain in weeks: mean (SD)

16.5 (6.5)

14.4 (6.0)

Duration of leg pain in weeks: mean (SD)

16.2 (11.4)

16.1 (19.2)

Number of patients with back pain only

13/33 (39%)

8/31 (26%)

Number of patients with back and leg pain

20/33 (61%)

23/31 (74%)

Number of patients experiencing a previous

20/33 (61%)

25/31 (81%)

Unilateral low back pain

29/33 (88%)

27/31 (87%)

Regular compression pattern

21/33 (64%)

21/31 (68%)

Comparable palpatory finding

33/33 (100%)

31/31 (100%)

Positive response to mini-treatment

29/33 (88%)

26/31 (84%)

Number of patients meeting all criteria

13/33 (39%)

12/31 (39%)

Number of patients meeting 3 out 4 criteria

20/33 (61%)

19/31 (61%)

Back pain (NPRS): mean (SD)

4.9 (1.8)

5.1 (1.8)

Leg pain (NPRS) mean (SD)

4.1 (2.7)

4.3 (2.6)

Activity limitation (ODI): mean (SD)

24.2 (9.9)

22.7 (8.9)

Psychosocial score (Orebro): mean (SD)

91.4 (24.0)

88.3 (18.6)

Sciatica frequency score: mean (SD)

11.1 (5.9)

11.3 (5.7)

Sciatica bothersomeness score mean (SD)

11.5 (6.0)

10.7 (5.2)

Sex (M:F)
Smoker

episode of low back pain
Number of patients meeting each LZJ criteria

Primary outcome measures at baseline

Other key outcomes at baseline

Note. Baseline characteristics presented as n (%) unless otherwise stated
LZJ lumbar zygapophyseal joint. NPRS Numerical pain rating scale. ODI Oswestry Disability Index.
SD standard deviation
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5.4.2 Treating therapists and location
Fourteen therapists provided treatment as part of the trial, 12 men and 2 women. At
the start of the trial the mean years experience working as a physiotherapist was 6
years (SD = 5). The least experienced therapist had been working for 6 months. The
most experienced therapist had been working for 14.5 years. The mean duration of
time spent working with Spinal Management Clinics of Victoria was 4 years (SD 4).
The mean age of therapists was 28 years (SD 5).
The number of patients treated by each physiotherapist and at each clinic was also
considered. This has been presented in Table 5.12. Review of the data presented in
this table suggests that there was an uneven split between therapists, with therapist A
treating 33% of patients. The reason for this was due to more successful recruitment in
certain suburbs than others.
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Table 5.12: Distribution of patients by treating physiotherapist and treatment centre
Physiotherapist

A
B
C
D
E
F
G
H
I
J
K
L
M
N
Treatment centre

1
2
3
4
5
6
7
8
9
10
11
12
13
14

Total number of
patients treated
n (%)
21 (33%)
3 (5%)
5 (8%)
3 (5%)
2 (3%)
6 (9%)
2 (3%)
2 (3%)
3 (5%)
4 (6%)
4 (6%)
3 (5%)
5 (8%)
1 (2%)
Total number of
patients treated
n (%)
3 (5%)
24 (38%)
1 (2%)
3 (5%)
4 (6%)
3 (5%)
5 (8%)
2 (3%)
2 (3%)
3 (5%)
4 (6%)
4 (6%)
3 (5%)
3 (5%)

Physiotherapy
with specific
manual therapy
11
2
3
2
1
2
1
1
1
2
2
2
2
1
Physiotherapy
with specific
manual therapy
2
12
2
3
2
2
1
1
1
2
2
2
1

Advice

10
1
2
1
1
4
1
1
2
2
2
1
3
Advice

1
12
1
1
1
1
3
1
1
2
2
2
1
2
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5.4.3 Primary outcomes
Effect of a physiotherapy program with specific manual therapy on back pain
Patients who received the physiotherapy program with specific manual therapy had a
significantly greater reduction in back pain NPRS scores compared to patients who
received advice at 5 weeks (mean difference 1.0, 95% CI 0.1 to 2.0), 10 weeks (mean
difference 1.5, 95% CI 0.5 to 2.5) and 26 weeks (mean difference 1.3, 95% CI 0.4 to
2.4) (Table 5.13). The absolute risk of achieving a minimal clinically important
difference of 50% reduction in back pain was 30% greater in the patients receiving the
physiotherapy program with specific manual therapy than in the advice group at 5
weeks follow-up (risk difference 30%, 95% CI 7 to 48), 48% greater at 10 weeks (risk
difference 48%, 95% CI 34 to 65) and 28% greater at 26 weeks (risk difference 28%,
95% CI 3 to 48) (Table 5.14, Figure 5.3).

Figure 5.3: Graph showing the percentage of patients in each group achieving at
least 50% reduction in back pain from baseline.
MT= physiotherapy program with specific manual therapy
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Effect of a physiotherapy program with specific manual therapy on leg pain
There was no significant difference in leg pain scores between patients receiving the
physiotherapy program with specific manual therapy and patients receiving advice at
5 weeks (mean difference 1.0, 95% CI -0.4 to 2.4), 10 weeks (mean difference 0.5,
95% CI -0.9 to 1.9) and 26 weeks (mean difference 1.3, 95% CI -0.1 to 2.7) (Table
5.13). There was also no significant difference in the proportion of patients achieving
a minimal clinically important difference of 50% reduction in leg pain from baseline
at 5, 10 and 26 weeks (Table 5.14).
Effect of a physiotherapy program with specific manual therapy on activity limitation
Patients who received the physiotherapy program with specific manual therapy had a
significantly greater reduction in activity limitation, measured using the Oswestry
Disability Index, compared with patients who received advice at 26 weeks (mean
difference 8.2, 95% CI 3.1 to 13.3), but not at 5 and 10 weeks (5 week mean
difference 3.5, 95% CI -1.6 to 8.6; 10 week mean difference 4.0, 95% CI -1.1 to 9.0)
(Table 5.13). The absolute risk of achieving a minimal clinically important difference
of 50% reduction in activity limitation from baseline was 34% greater in the patients
receiving the physiotherapy program with specific manual therapy than in the advice
group at 26 weeks follow-up (risk difference 34%, 95% CI 9 to 53) (Table 5.14).
There was no significant difference in the proportion of patients achieving a minimal
clinically important difference in activity limitation at 5 or 10 weeks.
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Table 5.13: Effects of a physiotherapy program with specific manual therapy versus
advice on primary outcomes
Outcome

Number
included
(MT/Advice)

Mean (SD)

SMD (95% CI)#

Adjusted between group
difference (95% CI)‡

MT

Advice

Back pain (0-10 numerical rating scale)
Baseline

33/31

4.9 (1.8)

5.1 (1.8)

0.1 (-0.4 to 0.6)

5 week

32/30

2.6 (1.8)

3.9 (2.0)

0.7 (0.2 to 1.2)

1.0 (0.1 to 2.0)

10 week

33/30

1.7 (1.7)

3.4 (2.1)

0.9 (0.4 to 1.4)

1.5 (0.5 to 2.5)

26 week

31/30

1.9 (1.8)

3.6 (2.3)

0.8 (0.3 to 1.3)

1.3 (0.4 to 2.4)

Overall time model

F (3, 182) = 42.2, p < .001

Overall group x time model

F (3, 182) = 3.8, p = .011

Leg pain (0-10 numerical rating scale)
Baseline

23/25

4.1 (2.7)

4.3 (2.6)

0.0 (-0.5 to 0.6)

5 week

22/25

2.1 (2.0)

3.1 (2.1)

0.5 (-0.1 to 1.1)

1.0 (-0.4 to 2.4)

10 week

23/25

1.6 (1.6)

2.2 (2.4)

0.3 (-0.3 to 0.9)

0.5 (-0.9 to 1.9)

26 week

21/25

1.5 (2.0)

2.9 (2.9)

0.6 (-.002 to 1.2) 1.3 (-0.1 to 2.7)

Overall time model

F (3, 136) = 16.3, p = <.001

Overall group x time model

F (3, 136) = 1.3, p = .280

Activity limitation (Oswestry Disability Index , 0-100 scale)
Baseline

33/31

24.2 (9.9)

22.7 (8.9)

-0.2 (-0.6 to 0.3)

5 week

32/29

17.8 (11.4)

19.7 (11.7)

0.2 (-0.3 to 0.7)

3.5 (-1.6 to 8.6)

10 week

32/30

14.5 (10.1)

16.7 (11.3)

0.2 (-0.3 to 0.7)

4.0 (-1.1 to 9.0)

26 week

31/29

11.3 (10.9)

18.6 (16.5)

0.5 (0.002 to 1.0)

8.2 (3.1 to 13.3)

Overall time model
Overall group x time model

F (3, 180) = 17.4, p = < .001
F (3, 180) = 3.4, p = .02

Note. MT physiotherapy program with specific manual therapy
#
SMD = Hedges adjusted-g standardised mean difference
‡ Between group mean differences and 95% confidence were obtained using a linear mixed model and
adjusted for baseline score (bolded if statistically significant)
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Table 5.14: Effects of a physiotherapy program with specific manual therapy versus
advice on clinically relevant outcomes (dichotomised primary outcomes)
Outcome

MT

Advice

Risk difference

Relative risk

n (%)

n (%)

(95% CI)

(95% CI)

p-value* NNT

Reduced back pain by at least 2/10 on the NRS from baseline
5 week

20/32 (63%)

10/30 (33%)

29% (4% to 49%)

1.9 (1.1 to 3.3)

.02

3

10 week

27/33 (82%)

19/30 (63%)

18% (-3% to 39%)

1.3 (0.9 to 1.8)

.06

5

26 week

23/31 (74%)

18/30 (60%)

14% (-9% to 36%)

1.2 (0.9 to 1.8)

.24

7

Reduced back pain by at least 50% on the NRS from baseline
5 week

19/32 (59%)

6/30 (20%)

30% (7% to 48%)

2.5 (1.1 to 5.5)

<.01

3

10 week

28/33 (85%)

11/30 (37%)

48% (34% to 65%)

2.3 (1.4 to 3.8)

<.01

2

26 week

20/31 (65%)

11/30 (37%

28% (3% to 48%)

1.8 (1.02 to 3.0)

.03

4

Reduced Oswestry Disability Index score by at least 10/100 points from baseline
5 week

22/32 (69%)

17/29 (59%)

10% (-13% to 32%)

1.2 (0.8 to 1.7)

.41

10

10 week

22/32 (69%)

20/30 (67%)

2% (-30% to 24%)

1.0 (0.7 to 1.5)

.86

48

26 week

24/31 (77%)

19/29 (66%)

12% (-11% to 33%)

1.2 (0.9 to 1.6)

.31

8

Reduced Oswestry Disability Index score by at least 50% from baseline
5 week

11/32 (34%)

4/29 (14%)

21% (-1% to 40%)

2.5 (0.9 to 7.0)

.06

5

10 week

12/32 (38%)

9/30 (30%)

8% (-16% to 29%)

1.3 (0.6 to 2.5)

.53

13

26 week

18/31 (58%)

7/29 (24%)

34% (9% to 53%)

2.4 (1.2 to 4.9)

.01

3

Reduced leg pain by at least 2/10 on the NRS from baseline
5 week

12/22 (55%)

9/24 (38%)

17% (-11% to 42%)

1.5 (0.8 to 2.8)

.25

6

10 week

13/23 (57%)

11/24 (46%)

11% (-17% to 36%)

1.2 (0.7 to 2.2)

.46

9

26 week

14/21 (67%)

11/24 (46%)

21% (-8% to 45%)

1.5 (0.9 to 2.5)

.16

5

Reduced leg pain by at least 50% on the NRS from baseline
5 week

12/22 (55%)

9/24 (38%)

17% (-11% to 42%)

1.5 (0.8 to 2.8)

.25

6

10 week

15/23 (65%)

11/24 (46%)

19% (-9% to 43%)

1.4 (0.8 to 2.4)

.18

5

26 week

13/21 (62%)

11/24 (46%)

16% (-12% to 41%)

1.5 (0.8 to 2.3)

.28

6

Note. MT physiotherapy program with specific manual therapy NNT number needed to treat NRS
numerical rating scale
* p values = significance values of chi squared

5.4.4 Secondary outcomes
Global rating of change
Patients who received the physiotherapy program with specific manual therapy
reported significantly greater improvement than patients who received advice at 5
weeks (Mann-Whitney U, p<.01), 10 weeks (Mann-Whitney U, p=.03) and 26 weeks
(Mann-Whitney U, p=.01) (Table 5.15). The absolute risk of being ‘much improved’
or ‘completely recovered’ was 52% greater in the patients receiving the physiotherapy
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program with specific manual therapy than in the advice group at 5 weeks follow-up
(risk difference 52%, 95% CI 27 to 68), and 31% greater at 26 weeks (risk difference
31%, 95% CI 6 to 51) (Table 5.17, Figure 5.4).

Figure 5.4: Graph showing the percentage of patients with a global rating of change
scale of “much improved” or “completely recovered”.
MT= physiotherapy program with specific manual therapy

Satisfaction
Patients who received the physiotherapy program with specific manual therapy were
significantly more satisfied with their physiotherapy care and the results of this care
than patients who received advice at 5, 10 and 26 weeks (5 weeks Mann-Whitney U,
p<.01; 10 weeks Mann-Whitney U, p<.01: 26 weeks Mann-Whitney U, p<.01) (Table
5.15). The absolute risk of achieving a minimal clinically important difference for
satisfaction with physiotherapy care was 62% greater in the patients receiving the
physiotherapy program with specific manual therapy than in the advice group at 5
weeks follow-up (risk difference 62%, 95% CI 39 to 76), 65% greater at 10 weeks
(risk difference 65%, 95% CI 42 to 79) and 58% greater at 26 weeks (risk difference
58%, 95% CI 34 to 74) (Table 5.17, Figure 5.5).
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Figure 5.5: Graph showing the percentage of patients “very satisfied” with
physiotherapy care.
MT= physiotherapy program with specific manual therapy

Sciatica Frequency and Bothersomeness Scale
Patients who received the physiotherapy program with specific manual therapy had a
significantly greater reduction in sciatica frequency score compared to patients who
received advice at 26 weeks (mean difference 3.2, 95% CI 1.1 to 5.3) but not at 5 or
10 weeks (Table 5.16). Patients who received the physiotherapy program with specific
manual therapy also had a significantly greater reduction in sciatica bothersomeness
score compared to patients who received advice at 10 and 26 weeks (10 week mean
difference 2.5, 95% CI 0.3 to 4.9; 26 week mean difference 3.8, 95% CI 1.4 to 6.1)
(Table 5.16).
Health-related quality of life
Patients who received the physiotherapy program with specific manual therapy had
significantly higher EQ-5D scores (indicative of higher health-related quality of life)
compared to patients who received advice at 26 weeks (Mann-Whitney U, p=.03)
(Table 5.15). Patients receiving the physiotherapy program with specific manual
therapy also had significantly higher scores on the health thermometer compared to
patients who received advice at 10 weeks (mean difference 9.8, 95% CI 1.7 to 17.6)
and 26 weeks (mean group difference 14.3, 95% CI 6.1 to 22.4). There was no
difference between the groups at 5 weeks (Table 5.16).
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Table 5.15: Effects of a physiotherapy program with specific manual therapy versus
advice on ordinal secondary outcomes
Outcome

Median (25th to 75th percentile)

Number included
MT/Advice

MT

p-value*

Advice

Global rating of change score (1-7 scale, lower scores indicating greater improvement)
5 weeks

32/30

2.0 (2.0 to 3.0)

3.0 (3.0 to 4.0)

< .01

10 weeks

33/30

2.0 (2.0 to 3.0)

3.0 (2.0 to 3.0)

.026

26 weeks

31/30

2.0 (2.0 to 3.0)

3.0 (2.0 to 4.0)

.012

Satisfaction with physiotherapy care (0-4 scale, higher scores indicating greater satisfaction)
5 weeks

32/30

4.0 (3.0 to 4.0)

2.0 (2.0 to 3.0)

< .01

10 weeks

33/30

4.0 (4.0 to 4.0)

2.5 (2.0 to 3.0)

< .01

26 weeks

29/27

4.0 (3.0 to 4.0)

2.0 (2.0 to 3.0)

< .01

Satisfaction with results of treatment (0-4 scale, higher scores indicating greater satisfaction)
5 weeks

32/29

4.0 (3.0 to 4.0)

2.0 (2.0 to 3.0)

< .01

10 weeks

33/30

4.0 (3.0 to 4.0)

2.5 (2.0 to 3.0)

< .01

26 weeks

29/28

4.0 (3.0 to 4.0)

2.0 (2.0 to 3.0)

< .01

Satisfaction with enduring symptoms (0-4 scale, higher scores indicating greater satisfaction)
5 weeks

32/30

1.0 (0.0 to 2.3)

0.0 (0.0 to 1.0)

.053

10 weeks

33/30

1.0 (1.0 to 3.0)

1.0 (0.0 to 2.0)

.069

26 weeks

28/29

2.5 (1.0 to 4.0)

1.0 (0.0 to 1.0)

< .01

Work interference (0-4 score, higher scores indicating greater interference with work)
5 weeks

32/30

1.0 (0.0 to 2.0)

1.0 (1.0 to 1.8)

.637

10 weeks

33/30

1.0 (0.0 to 1.0)

1.0 (0.3 to 2.0)

.279

26 weeks

29/30

0.0 (0.0 to 1.0)

1.0 (1.0 to 1.0)

.015

Work days missed (in the last 30 days)
Baseline

22/23

0 (0 to 0)

0 (0 to 0)

.705

5 weeks

21/23

0 (0 to 0)

0 (0 to 0)

.484

10 weeks

23/22

0 (0 to 0)

0 (0 to 0)

.083

26 weeks

21/22

0 (0 to 0)

0 (0 to 0)

.545

EuroQol-5D utility score (0-1, higher scores indicating higher health-related quality of life)
Baseline

33/31

0.7 (0.7 to 0.8)

0.7 (0.6 to 0.8)

.310

5 weeks

33/31

0.8 (0.69 to 1)

0.8 (0.7 to 0.83)

.431

10 weeks

33/31

0.8 (0.73 to 1)

0.8 (0.73 to 1)

.569

26 weeks

33/31

0.9 (0.8 to 1.0)

0.8 (0.7 to 0.9)

.045

Note. MT physiotherapy program with specific manual therapy
* = significance value of Mann-Whitney U test (bolded if p<.05)
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Psychosocial distress
Patients who received the physiotherapy program with specific manual therapy had a
significantly greater reduction in psychosocial distress, measured using the Örebro
Musculoskeletal Pain Questionnaire, compared to patients who received advice at 10
weeks (mean group difference 12.3, 95% CI 1.9 to 23.0) and 26 weeks (mean group
difference 21.3, 95% CI 10.7 to 32). There was no significant difference between the
groups at 5 weeks (Table 5.16).
Work interference and work days missed
Patients who received the physiotherapy program with specific manual therapy
experienced significantly less work interference compared to patients who received
advice at 26 weeks (Mann-Whitney U p=.015). There was no significant difference
between the groups at 5 or 10 weeks (Table 5.15).
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Table 5.16: Effects of a physiotherapy program with specific manual therapy versus
advice on secondary continuous outcomes
Outcome

Number
included
(MT/Advice)

SMD (95% CI)#

Mean (SD)
MT

Adjusted between group
difference (95% CI)‡

Advice

Sciatica frequency score (0-30 scale, higher scores indicate greater frequency)
Baseline

33/31

11.1 (5.9)

11.3 (5.7)

0.03 (-0.5 to 0.5)

5 week

32/30

6.3 (4.0)

7.7 (5.4)

0.3 (-0.2 to 0.8)

1.2 (-0.9 to 3.3)

10 week

33/30

4.8 (4.2)

7.0 (5.5)

0.5 (-0.04 to 0.95)

2.0 (-0.1 to 4.0)

26 week

29/30

3.8 (3.5)

7.7 (6.5)

0.7 (0.2 to 1.3)

3.2 (1.1 to 5.3)

Overall time model

F (3,180) = 44.94, p= < .001

Overall group x time model

F (3,180) = 3.07, p = .029

Sciatica bothersomeness score (0-30 scale, higher scores indicate symptoms more bothersome)
Baseline

33/31

11.5 (6.0)

10.7 (5.2)

-0.1 (-0.6 to 0.4)

5 week

32/30

6.4 (4.3)

7.8 (5.6)

0.3 (-0.2 to 0.8)

2.2 (-0.7 to 4.5)

10 week

33/30

5.1 (5.1)

7.0 (5.5)

0.3 (-0.2 to 0.8)

2.5 (0.3 to 4.9)

26 week

29/30

3.7 (4.1)

7.3 (6.6)

0.6 (0.1 to 1.2)

3.8 (1.4 to 6.1)

Overall time model

F (3,180) = 37.5, p= < .001

Overall group x time model

F (3,180) = 3.6, p = .014

Psychosocial score (Orebro 0-210 scale, higher scores indicating higher pyschosocial distress)
Baseline

33/31

91.4 (24.0)

88.3 (18.6)

-0.1 (-0.6 to 0.4)

5 week

32/30

75.7 (26.3)

78.3 (25.6)

0.1 (-0.4 to 0.6)

7.26 (-3.2 to 18.0)

10 week

33/30

65.7 (23.0)

74.6 (25.5)

0.4 (-0.1 to 0.9)

12.3 (1.9 to 23.0)

26 week

29/30

55.2 (26)

76.3 (31.1)

0.7 (0.2 to 1.2)

21.3 (10.7 to 32.0)

Overall time model

F (3, 180) = 27.8, p < .001

Overall group x time model

F (3, 180) = 5.5, p = .001

Health score (0-100 scale, higher scores indicate better health state)
Baseline

33/30

66.2 (15.5)

70.7 (14.8)

-0.3 (-0.8 to 0.2)

5 week

31/30

71.9 (16.9)

72.2 (17.8)

0.0 (0.5 to -0.5)

4.9 (-3.2 to 13.0)

10 week

33/30

80.7 (12.6)

75.5 (20.3)

0.3 (-0.2 to 0.8)

9.8 (1.7 to 17.6)

26 week

29/29

76.2 (21.8)

68.9 (21.7)

0.3 (-0.2 to 0.9)

14.3 (6.1 to 22.4)

Overall time model

F (3, 176) = 5.8, p < .001

Overall group x time model

F (3, 176) = 2.3, p =.005

Note. MT physiotherapy program with specific manual therapy
#
SMD = Hedges adjusted-g standardised mean difference
‡ Between group mean differences and 95% confidence intervals were obtained using a linear mixed
model and adjusted for baseline score (bolded if statistically significant)
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Table 5.17: Effects of a physiotherapy program versus advice on clinically relevant
outcomes (dichotomised secondary outcomes)
Outcome

MT
n (%)

Advice
n (%)

Risk difference
(95% CI)

Relative risk
(95% CI)

p-value*

NNT

Global rating of change score “much improved” or “completely recovered”
5 week

23/ 32 (72%)

6/30 (20%)

52% (27% to 68%)

3.6 (1.7 to 7.6)

<.01

2

10 week

22/33 (67%)

13/30 (43%)

23% (-1% to 44%)

1.5 (0.96 to 2.5)

.06

4

26 week

20/31 (65%)

10/30 (33%)

31% (6% to 51%)

1.9 (1.1 to 3.4)

.02

3

“Very satisfied” with physiotherapy care
5 week

23/32 (72%)

3/30 (10%)

62% (39% to 76%)

7.2 (2.4 to 21.5)

<.01

2

10 week

26/33 (79%)

4/30 (13%)

65% (42% to 79%)

5.9 (2.3 to 15.0)

<.01

2

26 week

19/29 (66%)

2/27 (7%)

58% (34% to 74%)

8.8 (2.3 to 34.4)

<.01

2

“Very satisfied” with results of physiotherapy care
5 week

17/32 (53%)

4/29 (14%)

39% (16% to 57%)

3.9 (1.5 to 10.2)

<.01

2

10 week

20/33 (61%)

4/30 (13%)

47% (24% to 64%)

4.6 (1.8 to 11.8)

<.01

2

26 week

17/29 (59%)

3/28 (11%)

48% (24% to 65%)

5.5 (1.8 to 16.6)

<.01

2

“Very satisfied” to endure current symptoms for rest of life
5 week

2/32 (6%)

0/30 (0%)

5% (-9% to 19%)

3.8 (0.2 to 79.9)

.49

22

10 week

7/33 (21%)

3/30 (7%)

11% (-8% to 29%)

2.1 (0.6 to 7.5)

.31

9

26 week

11/28 (39%)

2/29 (7%)

32% (11% to 51%)

5.7 (1.4 to 23.4)

<.01

30

Missed a work day as a result of low back pain
5 week

2/21 (10%)

1/23 (4%)

5% (-13% to 25%)

2.2 (0.2 to 22.4)

.60

19

10 week

3/23 (13%)

0/22 (0%)

11% (-8% to 30%)

5.7 (0.3 to 108.2)

.23

9

26 week

1/25 (4%)

2/22 (9%)

-5% (-24% to 12%)

0.4 (0.04 to 4.5)

1.0

20

Note. MT physiotherapy program with specific manual therapy NNT number needed to treat
* p values = significance values of chi squared

Cointerventions
The cointerventions received by patients in each group have been presented in
Appendix R. Patients in the advice group attended a greater number of additional
physiotherapy sessions than those in the physiotherapy program with specific manual
therapy at 26 weeks. All other results suggested there were no significant differences
between the groups with respect to the cointerventions sought.
Medication
There was no statistically significant difference between the two groups with respect
to the amount or type of medication taken by patients at any follow-up (short or
intermediate-term follow-up) (Appendix S).
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5.4.5 Sensitivity analysis
For the most part the results of the sensitivity analysis with imputed values did not
differ from the primary analysis (Appendix T). The only change to the results, was at
26 weeks, patients who received the physiotherapy program with specific manual
therapy had a significantly greater reduction in leg pain compared with patients who
received advice (mean difference 1.4, 95% CI 0.1 to 2.7), a result that was not
statistically significant in the main analysis.
5.4.6 Adverse events
There were no adverse events reported by the treating therapists. In the self-reported
outcomes measures some patients receiving the physiotherapy program with specific
manual therapy recorded minor adverse effects (Table 5.18). These included post
treatment soreness following manual therapy and short-term post exercise muscular
soreness.
Table 5.18: Minor adverse events reported by patients in each group
Number of patients reporting event
Minor adverse event

5 weeks

10 weeks

26 weeks

MT/Advice

MT/Advice

MT/Advice

Short-term post treatment
6/0
2/0
soreness following
manual therapy
Short-term post exercise
1/0
0/0
muscular soreness
MT= physiotherapy program with specific manual therapy

0/0
2/0

5.4.7 Treatment compliance
The mean number of treatment sessions attended by patients was 9 out of 10 (SD 2) in
the intervention group and 2 out of 2 (SD 0.2) in the advice group. In the intervention
group 9 of the 33 patients were unable to attend all 10 treatment sessions. Reasons for
missed sessions included lack of time, illness and relocation. One patient also stopped
treatment choosing to try acupuncture instead. In the advice group 2 of the 31 patients
did not attend the second advice session, explaining that they were dissatisfied with
receiving only advice from the physiotherapist.
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Physiotherapist compliance with the protocol was assessed according to the provision
of all mandatory treatment components. Table 5.19 presents the percentage of patients
receiving each mandatory and optional treatment components.
Table 5.19: Percentage of patients receiving each mandatory and optional treatment
component
Treatment component

Number of patients
completing this component
(%)

Completed all ten sessions

24 (73%)

Mandatory components
Pathoanatomical information

33 (100%)

Treatment options

33 (100%)

Program timeframes

33 (100%)

Specific manual therapy

32 (97%)

Specific motor control retraining

32 (97%)

Functional stability program

30 (91%)

Goal setting

10 (30%)

Optional components
Posture management

27 (82%)

Pacing strategies

23 (70%)

Pain management (with medication)

7 (21%)

Pain management (without medication)

13 (39%)

Management of increased pain

15 (45%)

Pain versus function

0

Inflammation management

8 (24%)

Sleep strategies

6 (18%)

Relaxation strategies

2 (6%)

Management of work issues

0

Management of psychosocial distress

0
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5.5 Discussion
Patients with subacute low back pain considered to be of LZJ origin receiving a
physiotherapy program with specific manual therapy experienced a significantly
greater reduction in back pain at 5, 10 and 26 weeks, compared to their advice
counterparts. Patients receiving the physiotherapy program also experienced a greater
increase in activity at 26 weeks as well as lower psychosocial distress scores, and a
higher self-rated health score at 10 and 26 weeks than the advice group. Patients in
this group were also significantly more satisfied with their physiotherapy treatment
and the results of this treatment, and reported significantly more improvement than
those in the advice group.
These results have important implications for physiotherapists treating patients with
subacute low back pain in clinical practice. They suggest that physiotherapists should
consider providing their patients who present with subacute low back pain and signs
and symptoms indicative of LZJ pain with a physiotherapy program with specific
manual therapy rather than just evidence based advice. Advice has been recommended
as an effective treatment option for low back pain by international clinical guidelines
(Dagenais, et al., 2010b; Koes, et al., 2010) and systematic reviews (Dahm, et al.,
2010), and has demonstrated good results in trials of subacute low back pain (Indahl,
et al., 1995; Pengel, et al., 2007). However the results of this trial indicate that a
physiotherapy program with specific manual therapy is a more effective treatment
option than advice alone as it leads to more clinically meaningful and lasting
improvements across a range of health outcomes. According to research investigating
the current methods that health professionals use to treat low back pain in clinical
practice (Foster, et al., 1999; Liddle, et al., 2009), physiotherapists typically provide
more than just advice. The results of this randomised controlled trial provide evidence
in support of this practice and also provide clinicians with a treatment protocol that
can lead to more clinically meaningful effects than advice alone.
These results also have important implications for future research as there were
moderate to large treatment effects in favour of the physiotherapy program with
specific manual therapy in contrast to the volume of research showing little or no
evidence of treatment effects for manual therapy (Assendelft, et al., 2004; Rubinstein,
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et al., 2012a; Rubinstein, et al., 2011). A potential explanation for the clinically
meaningful treatment effects in this trial, but not others, may be in the selection of a
subgroup identified as likely to respond to manual therapy, and the provision of
treatment considered likely to be effective for this subgroup (Chapter 3). These results
provide support for the notion that targeting treatment to subgroups of low back pain
considered likely to respond will provide greater treatment effects than the alternative
‘one size fits all approach’ (Foster, et al., 2011; Fritz, et al., 2007). This approach
considers all low back pain, in the absence of serious pathology, to be nonspecific low
back pain, and applies generic treatment protocols to this heterogeneous population.
The results of this trial complement the findings of previous randomised controlled
trials investigating the effectiveness of manual therapy applied to specific subgroups
of low back pain identified as likely to respond to manual therapy (Chapter 2) (Slater,
et al., 2012). In these trials, patients belonging to a subgroup identified as likely to
respond to manual therapy, who go on to receive manual therapy, have demonstrated
greater reductions in pain and increases in activity compared with those who received
generic treatment interventions that were not subgroup specific (Browder, et al., 2007;
Childs, et al., 2004; Cleland, et al., 2009; Delitto, et al., 1993; Erhard, et al., 1994).
Another important point to consider when reflecting on the improvements that the
group receiving the physiotherapy program with specific manual therapy made, is the
length of time these patients had been experiencing symptoms. These patients
presented with subacute low back pain, defined as pain between 6 weeks and 6
months (Pengel, et al., 2002; Woods, et al., 2000). The rapid recovery of acute low
back pain (less than 6 weeks duration) is well documented (Menezes Costa, et al.,
2012; Pengel, et al., 2003), and by enrolling patients with symptoms of greater than 6
weeks, it was thought this would reduce the number of patients likely to recover
quickly from their episode of acute low back pain (Hancock, et al., 2008a; Hettinga, et
al., 2008). Therefore, any improvement demonstrated by this subgroup of patients was
considered more likely due to treatment than natural history alone. In addition to this,
the time period when a patient presents with subacute low back pain has been viewed
as a ‘window of opportunity’ during which effective treatment may prevent a patient
going on to develop chronic low back pain (Pengel, et al., 2002). Preventing this is
important for both the individual patient and society as a whole, as despite the fact
that patients with chronic low back pain represent the smallest proportion of low back
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pain sufferers, they account for the greatest socioeconomic burden (Costa-Black, et
al., 2010). Viewed in this context, the positive treatment effects demonstrated by
patients with subacute low back pain in this trial are therefore encouraging.

5.5.1 Strengths
One of the major strengths of this trial was its high methodological quality and
therefore lower risk of bias according to the PEDro scale (Verhagen, et al., 1998).
This scale, used to assess trials in the systematic review (Chapter 2) has demonstrated
evidence as a reliable (Maher, et al., 2003) and valid (de Morton, 2009) measure of
risk of bias. Table 5.20 describes how this trial attempted to address each of the
criteria on the PEDro scale to score 7/10 to be considered at low risk of bias (Hahne,
et al., 2010; Slade & Keating, 2006). An area worth particular attention and
considered to be a major strength of this trial, point 8, was concerned with loss to
follow-up. In this trial the loss to follow-up rate was extremely low, with 97% of
patients completing outcomes at 5 weeks, 98% at 10 weeks and 95% at 26 weeks.
Another strength of the trial was its adequate external validity; the extent to which the
trial findings were generalisable to clinical practice (Ahmad, et al., 2009; Higgins &
Green, 2011). The findings of this trial can be considered generalisable to clinical
practice in as much as the trial was a multi-centre trial, using multiple
physiotherapists, with various levels of clinical experience, to provide a frequently
used treatment intervention to a group of patients presenting with one of the most
common musculoskeletal conditions seen by physiotherapists, low back pain. The
results also suggest that the treatment intervention was applicable to a relatively large
proportion of patients with subacute low back pain. Of the patients with subacute low
back pain eligible for the STOPS trials, 21% presented with low back pain considered
to be of LZJ origin (Section 5.4.1). Furthermore the multimodal nature of the
treatment intervention was considered to accurately reflect clinical practice (Gracey,
et al., 2002; Li & Bombardier, 2001; Liddle, et al., 2009). The advice protocol was
also considered to reflect practice with numerous international guidelines
recommending its use in this population (Dagenais, et al., 2010b; Koes, et al., 2010).
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Table 5.20: Application of the PEDro scale to the randomised controlled trial
Item

Criteria

1

Eligibility criteria were specified
This was provided in the published RCT protocol (Hahne, et al., 2011), and the trial
registration with the Australian New Zealand Clinical Trials Registry
(ACTRN12609000334202).

2

Subjects were randomly allocated to groups
Patients were randomly allocated to either the physiotherapy program with specific
manual therapy or advice, using a computer generated randomisation schedule,
developed by a researcher not involved in the trial

3

Allocation was concealed
The allocation spreadsheet was held by the offsite administrative assistant who was
not involved in recruitment, screening, assessment, enrolment or treatment

4

Groups were similar at baseline for the most important prognostic indicators
Groups were sufficiently similar at baseline (Table 5.12)

5

All participants were blinded.
This was not possible given the differences between the two treatment interventions
provided in the trial.

6

All participants who administered therapy were blinded.
This was not possible given the differences between the two treatment interventions
provided in the trial.

7

All assessors who measured at least one key outcome were blinded.
This was not possible given the use of self-report outcome measures.

8

Measures of at least one key outcome were obtained from more than 85% of the
participants initially allocated to groups.
Key outcomes were obtained for ≥95% of participants for all follow-ups (Figure

5.2).
9

All participants for whom outcome measures were available received the treatment
or control condition as allocated, or, where this was not the case, data for a least one
key outcome was analysed by intention to treat.
Intention to treat strategies were included in the protocol.
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Table 5.20 continued
Item

Criteria

10

The results of between group statistical analysis are reported for at least one key
outcome.
See tables in the results section.

11

The study provides both point measures and measures of variability for at least one
key outcome.
See tables in the results section

5.5.2 Limitations
One of the limitations of the trial was reduced compliance with the treatment protocol
due to an error in the clinical notes resulting in the mandatory goal setting information
not being provided to all patients. With this as the exception, the compliance with the
treatment protocol by both treating therapists and patients was considered to be high
(greater than 90%). The positive and clinically meaningful effects would suggest that
this had minimal effect on the treatment outcome.
A potential criticism of the trial was that there was no control for the effect of
attention within the protocol. Patients allocated to the physiotherapy program with
specific manual therapy received a total of five hours (10 x 30 minute sessions) with
the physiotherapist, where patients allocated to advice received only one hour (2 x 30
minute sessions). Although it is possible that this could have been controlled for by
providing 10 sessions of advice, this would not have been consistent with the
treatment protocol upon which the advice had been based (Indahl, et al., 1995) and
would not have been cost-effective from a time perspective for either the treating
physiotherapist or the patient. It is likely that patients may not be motivated to attend
10 sessions with a physiotherapist who provides similar advice at each session with
minimal progression. Conversely, for patients receiving the physiotherapy program
with specific manual therapy, the time spent with the physiotherapist is likely to have
been associated with the provision of various components of the program. The results
of the qualitative analysis, presented in the following chapter (Section 6.6.1) support
this hypothesis, with patients holding the view that the physiotherapist was important
in the provision of the manual therapy, exercise and information. It would not be
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possible to control for this effect in the group receiving the advice because the time
spent with the physiotherapist did not involve the provision of multiple treatment
components.

5.6 Summary
Patients with subacute low back pain considered to be of LZJ origin who received a
physiotherapy program with specific manual therapy demonstrated greater reductions
in pain and increases in activity than those receiving advice alone. These
improvements were considered to be clinically meaningful and sustained over 26
weeks. Clinicians should consider providing patients presenting with clinical features
indicative of LZJ with this intervention, rather than evidence-based advice alone.
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CHAPTER 6: PATIENT PERCEPTIONS OF A PHYSIOTHERAPY
PROGRAM WITH SPECIFIC MANUAL THERAPY: A
QUALITATIVE ANALYSIS
6.1 Introduction
A qualitative analysis was conducted in parallel with the randomised controlled trial
to explore the perceptions of patients receiving the physiotherapy program with
specific manual therapy. For the purposes of this thesis the results of the analysis have
been split into two parts. Part 1 explores patient perceptions of changes in their
condition that they associated with receiving the physiotherapy program with specific
manual therapy. Part 2 explores their perceptions of the treatment components that
formed the program.

6.2 Background
The results of the randomised controlled trial in the previous chapter found that in a
subgroup of patients with low back pain considered to be of LZJ origin, patients
receiving a physiotherapy program with specific manual therapy demonstrated
significant and clinically meaningful improvements across a range of health-related
outcomes compared to those receiving advice. This is in contrast to previous research
suggesting that, despite its common use as a treatment for low back pain (Foster, et
al., 1999; Li & Bombardier, 2001; Liddle, et al., 2009), manual therapy is in fact no
better than alternative treatment options for low back pain, and is only superior to no
treatment or sham treatment (Assendelft, et al., 2004; Ferreira, et al., 2003).
However, relying purely on the results of the randomised controlled trial it is not
possible to adequately capture the full range of effects of the intervention, nor provide
an explanation of why the patients receiving the physiotherapy program with specific
manual therapy demonstrated such improvements. Furthermore, given the complex,
multifactorial nature of low back pain, which may involve a combination of physical,
psychosocial, neurophysiological and pathoanatomical changes (Ford, et al., 2007;
Waddell, 1996), the measurement of a limited number of outcomes in a randomised
controlled trial may be insufficient. The addition of qualitative analysis may therefore
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be a valuable tool helping to confirm and expand on the findings of the randomised
controlled trial (Chapter 5) by obtaining a more detailed narrative of the treatment
experience in addition to specific outcome measures used in the trial.
This type of research design has previously been used in physiotherapy research to
explore patient experiences of treatment (McBurney, Taylor, Dodd, & Graham, 2003),
adherence to exercise (Pizzari, 2002) and adverse effects (Carlesso, Cairney,
Dolovich, & Hoogenes, 2011). In the low back pain literature, researchers have used
focus groups, semi-structured interviews and open-ended survey questions to explore
the experience of living with low back pain (May, 2007), patient experiences and
expectations of treatment (Cooper, et al., 2008; Liddle, et al., 2007b; Sokunbi, Cross,
Watt, & Moore, 2010), satisfaction with treatment (May, 2001) and the nature of the
healthcare ‘provider-seeker’ relationship (Slade, et al., 2009). However, there have
been no studies that use a qualitative research design to explore, in detail, patient
perceptions of a physiotherapy program with specific manual therapy. Carlesso et al
(2011) highlight how heavily manual therapy practitioners rely on outcomes reported
by patients, and it follows that any evaluation of a treatment program should also
consider these patient perspectives.
Inclusion of a qualitative research design in addition to a quantitative research design
is an example of a mixed methods research, where the results of the two methods are
integrated, or triangulated, to produce conclusions (Creswell & Plano Clark, 2011;
Mengshoel, 2012; Shaw, Connelly, & Zecevic, 2010). The use of this research design
has been recommended in studies of physiotherapy practice, as a more comprehensive
method of investigating the complexity and context of practice (Mengshoel, 2012;
Shaw, et al., 2010). Physiotherapists use both quantitative measures, for example
measuring impairments of body structure and function, and qualitative measures, such
as seeking the patient’s perspective, in the clinical setting, and it would therefore seem
reasonable that physiotherapy research should also use a mixed methods approach
(Shaw, et al., 2010). Researchers have suggested that by applying this approach, it is
possible to gain a more holistic understanding of the patient’s condition (Rauscher &
Greenfield, 2009), and one which better reflects the relationship between physical and
psychosocial factors that impact on disability, treatment and recovery (Rauscher &
Greenfield, 2009). This type of research design is therefore likely to be of particular
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value in understanding the effect of physiotherapy interventions on complex
conditions such as low back pain.
Furthermore, with an ever increasing importance placed on providing patient-centred
care in physiotherapy practice (Moore & Jull, 2012b), clinical research should reflect
this, by increasing the focus on the patient’s experiences, beliefs and preferences in
relation to care provided (Cooper, et al., 2008; Liddle, et al., 2007b; Slade, et al.,
2009; Verbeek, et al., 2004). The inclusion of qualitative research designs alongside
quantitative research methods provides the opportunity to do this. Investigation of
patient preferences for treatment in this way may help explain the findings of a trial.
For example, if during interviews with patients in a trial it emerged that an exercise
program was perceived to be too difficult, and very few patients had therefore been
able to complete this, it could explain why the trial demonstrated minimal treatment
effect for the exercises program. In clinical practice, understanding patient perceptions
and their beliefs and experiences of treatment is particularly important as these are
widely acknowledged to impact on recovery (Liddle, et al., 2007b; Verbeek, et al.,
2004).
Exploring and understanding patient perceptions and preferences towards treatment
was particularly important in this thesis because of the multi-modal nature of the
treatment program, which included specific manual therapy provided alongside
cointerventions of advice and motor control retraining exercises (Chapter 4). Although
this approach of providing a multimodal treatment intervention was chosen as it more
adequately reflected clinical practice, a limitation in providing such a complex
intervention in a randomised controlled trial, is that it difficult to conclude whether the
package of care or the individual treatment components were most associated with
perceived changes to patient symptoms.
Therefore, the aim of this qualitative analysis was to explore patient perceptions of the
physiotherapy program with specific manual therapy, including the perceived changes
to the patient’s condition associated with participation in the program, and their
perceptions of the components of the treatment program.
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6.3 Methods
6.3.1 Research design
The framework used to support this qualitative study was phenomenology, the study
of “the lived experience” (Liamputtong, 2009), where events are described from the
perspective of the person experiencing them (Creswell, 2007). The phenomenon under
investigation in this study was patient perceptions of the lived experience of the
physiotherapy program with specific manual therapy. Semi-structured interviews were
conducted with each patient at the completion of the program. Ethics approval for this
trial was obtained from a university human ethics committee and all patients
completed written informed consent.
Recruitment
Patients were recruited from the randomised controlled trial in Chapter 5. This trial
investigated the effectiveness of a physiotherapy program with specific manual
therapy provided to a subgroup of patients with subacute low back pain believed to be
of LZJ origin (Ford, et al., 2011; Hahne, et al., 2011). All patients eligible for this
subgroup agreed to be interviewed at the time of consent, but only patients
randomised to the physiotherapy program with specific manual therapy treatment
were interviewed. To explore the lived experience of the physiotherapy program with
specific manual therapy, patients had to have experienced the program, and therefore
purposive sampling techniques were used (Barbour, 2001; Mays & Pope, 1995). At
the end of the 10-week intervention the treating therapist reminded the patient that the
principal researcher would contact them to organise an interview.
Inclusion criteria
Patients aged 18-65 years, with subacute low back pain +/- leg pain, (duration of
between 6 weeks and 6 months) were included in the trial. Patients also had to present
with at least 3 out of the following 4 criteria indicative of LZJ dysfunction: unilateral
low back pain, a regular compression pattern, comparable palpatory findings and a
positive response to mini-treatment at the lumbar spine (Ford, et al., 2011). Patients
with limited written and spoken English were excluded from the trial due to potential
difficulty completing written questionnaires and expressing their experiences in
English. A full list of exclusion criteria has been described in Chapter 5.
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Sample size
Sample size was limited by the number of patients allocated to the intervention group
(n = 33) and determined by saturation of the data, which was considered to have
occurred when no new data was generated and the experience could be clearly
explained (Daly et al., 2007; Green et al., 2007).
Physiotherapy intervention
The physiotherapy program with specific manual therapy involved ten 30-minute
sessions of physiotherapy over a 10-week period and has been described in detail in
Chapter 4 (Ford, et al., 2011; Hahne, et al., 2011). Patients were provided with
specific manual therapy primarily targeted at the symptomatic LZJ that could include
passive mobilisation and/or manipulation (Maitland, 2005). The program also
included the provision of pathoanatomical information relevant to LZJ dysfunction,
strategies for managing pain, inflammation, sleep disturbance and psychosocial
barriers to recovery, as well as specific motor control retraining exercises
(Richardson, et al., 2004).

6.3.2 Data collection
Interviews were conducted by the principal researcher at the physiotherapy clinic
where the intervention took place. Where this was not possible, the interview was
conducted over the phone. Table 6.1 outlines the topic areas and standard prompt
questions. These questions were followed up with additional probing questions to
explore patient responses further. The questions were developed in consultation with
the members of the research team and had been tested on three patients with low back
pain prior to the commencement of this study. All interviews were audio-recorded to
allow transcription and data analysis after the interview. In cases where the principal
researcher was involved in the treatment of a patient, a second researcher conducted
the interview. Patients were not given prior knowledge of the interview questions.
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Table 6.1: List of topic areas and standard prompt questions used in the semistructured interview
Topic area

Standard prompt questions

Perceptions of treatment

Could you make any comments about how you found the
program overall?
Could you describe any components of the treatment that you
found were important for you and why?
Could you describe any components of the treatment that you
found were unimportant or unnecessary for you and why?
Can you suggest any ways that we could change the program?

Benefits and adverse

Have you noticed any changes in your condition or in yourself

effects attributable to the

from participating in the treatment program? If so can you

treatment

describe those changes?
Have you noticed any (other) benefits from the treatment
program? If so can you describe those benefits
Have you noticed any (other) adverse or unwanted effects from
the treatment program? If so can you describe these unwanted
effects?
Can you discuss any skills for managing your condition that you
learnt during the treatment program?
Can you discuss whether you are satisfied overall with the
results of the manual therapy program?

Open feedback

Is there anything else you would like to say that we haven’t
covered in the interview?

6.3.3 Data analysis
Qualitative data collection and analysis was conducted prior to quantitative data
analysis (Chapter 5) to ensure blinding of the researchers to quantitative outcomes.
Recorded interviews were transcribed verbatim and a copy sent to the patient for
member checking. This provided patients with the opportunity to correct any errors in
the transcript, make changes, or add to their comments. To ensure patient identities
remained confidential, names of people and places were changed at the time of
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transcription and patients were identified by pseudonyms. Once this was completed
thematic analysis of the data was undertaken independently by the two researchers.
Qualitative data analysis software was used to manage coding of the data (QSR
International Pty Ltd. NVivo qualitative data analysis software, 2010). The
researchers started with one transcript, labelling words and phrases that related to the
points being made. As more transcripts were coded and the volume of information
increased, the researchers reviewed the original transcripts to check that the codes
allocated were still valid (Green, et al., 2007). Once the data had been coded the
researchers attempted to link these codes and identify themes in the data. The two
researchers met to discuss codes and themes and any disagreements were resolved by
discussion with a third researcher. The data analysis process has been illustrated in
Figure 6.1.

Participants receiving manual
therapy took part in audiotaped semi-structured
interviews

Interviews transcribed
verbatim

Copy of transcript sent to
participant for member
checking

Independent coding of
transcripts by 2 researchers

Independent thematic
analysis by 2 researchers

Researchers meet to discuss
themes

Figure 6.1: The data collection and analysis process.
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6.3.4 Rigour
Rigour is considered to be the means by which researchers demonstrate integrity in
qualitative research (Liamputtong, 2009; Tobin & Begley, 2004). A number of
strategies were included to ensure an adequate level of rigour was achieved. These
included, consideration of the need for reflexivity by disclosure of each of the
researchers background (Appendix U) (Liamputtong, 2009), member checking of
interview transcripts by patients (Creswell & Plano Clark, 2011; Giddings & Grant,
2009) and independent thematic analysis of the data by two researchers (Mays &
Pope, 1995). Triangulation of data was also considered, with direct quotes from
multiple patient transcripts presented to provide evidence of emerging themes in the
data (Liamputtong, 2009).

6.4 Results
6.4.1 Patients
Twenty patients were interviewed (7 men), with a mean age of 43 years (SD 13) and a
mean duration of low back pain symptoms of 16 weeks (SD 6). The mean baseline
pain score was 5 (SD 2) on a 0-10 numerical rating scale. This sample was therefore
similar to the whole sample in the randomised controlled trial in terms of age, pain
intensity and duration of symptoms. The mean number of sessions attended was 9 out
of a possible 10. Reasons for missed sessions included illness, relocation and lack of
time. One patient withdrew from the trial after completing three sessions due to a
perceived lack of progress. However, this patient still agreed to participate in an
interview. No patients declined to be interviewed. All but one of the patients were
interviewed by the principal researcher. The characteristics of the patients interviewed
are presented in Table 6.2. Member checking of transcripts by patients did not result
in any changes. There was no disagreement between researchers following thematic
analysis.
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Table 6.2: Characteristics of interview patients
Patient
(Pseudonym)

Age
(yrs)

NPRSa
(0-10)

Alfie
Amelia
Benjamin
Cameron
Daniel
Ella
Emily
Erin
Ethan
Evie
Jake
Jessica
Katie
Lily
Lucy
Mia
Oliver
Olivia
Ruby
Sophie
Mean (SD)

61
45
56
34
35
20
49
58
23
52
30
40
29
35
58
49
55
39
39
58
43 (12)

8
4
7
2
4
5
4
4
2
5
6
6
4
7
6
8
6
4
6
5
5 (2)

Duration
of
symptomsb
(weeks)
16
25
26
12
20
16
26
16
20
6
10
16
20
20
22
8
6
8
14
14
16 (6)

Treatment
sessions
(n)
3
7
3
10
8
10
10
10
10
10
10
6
10
10
10
7
10
10
10
9
9 (2)

Reason
for
missed
session
Relocated
Time
Withdrew
Illness

Time

Illness

Time

Interview
mode

Phone
Phone
Phone
Clinic
Phone
Phone
Clinic
Clinic
Clinic
Clinic
Clinic
Clinic
Clinic
Phone
Phone
Phone
Clinic
Clinic
Clinic
Phone

Note. a NPRS 11-point Numerical Pain Rating Scale at baseline (0 = no pain, 10 = worst pain). Taken
from baseline questionnaire data b Duration of low back symptoms at the initial assessment
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Thematic analysis of the data from this study has been split into two parts. Part 1
considers patient perceptions of changes in their condition associated with
participation in the physiotherapy program while Part 2 considers patient perceptions
of the treatment components of the program.

6.5 Part 1: Patient perceptions of changes in their condition
Figure 6.2 summarizes the key themes that emerged during the analysis. These themes
provided the structure of Part 1 with direct quotations from patients provided to allow
the reader to make their own interpretations.

PARTICIPANT
PERSPECTIVES OF THE
PHYSIOTHERAPY
PROGRAM WITH
SPECIFIC MANUAL
THERAPY

PAIN
REDUCTION

POSITIVE
OUTCOMES

PERSONAL
CHANGES

POST
TREATMENT
SORENESS

NEGATIVE
OUTCOMES

RETURN TO
ACTIVITY

SLOW
PROGRESS

Figure 6.2: Summary of themes: positive and negative outcomes associated with the
physiotherapy program with specific manual therapy.

6.5.1 Positive outcomes from participating in the physiotherapy program with
specific manual therapy

Reducing pain
There has been a big improvement. My pain came down from an average of 3.5 or 3 to
nearly 0.5 I’d call it, less than 1 on a scale of 10 and so this is excellent, and I’m more
sort of spiritually ready and fit now because I’m not afraid of the pain now, and I am
certain to a high extent that I feel confident…if there is a flare up I start doing my
exercises and I get back to normal quickly. (Ethan)
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The majority of patients experienced a reduction in pain after participating in the
intervention; however only one patient, Olivia, considered herself to be completely
pain free at the end of the program, explaining that her ‘… pain has just gone!’. Other
patients described how their pain had improved, with respect to its intensity and the
frequency of painful episodes. As patients described how their pain had changed they
also identified what this change meant to them.

I probably used to talk a lot about how sore my back was and I was sick of hearing
myself talk about it, and other people probably were too. (Cameron)

I feel better in myself. I’m just walking so much better and the pain level has decreased
considerably…We have just had a grandchild born and I thought ‘how was I going to
cope if I had to mind him by myself? How was I going to cope carrying him and
changing his nappy?’, but no that’s fine. (Lucy)

Return to activity
In the previous quote Lucy describes how her pain improved, but also how she had
returned to activity. The following quotes from Lily and Sophie provide additional
examples of the perceived benefit of returning to activity.
When I started the program I could barely sit and now I can say I have a normal day, like
I still experience some sort of pain, if for example sitting on the train I can’t really have
the posture that I would like, for example with my legs like that, but for most of the time
I can manage or either I don’t get pain. (Lily)

I’m a clean freak in the home and I hadn’t been able to do so many things around the
house for months and now, if I pace myself, I can do that much more. (Sophie)

Return to activity was a major theme that emerged during the interviews regarding
positive outcomes attributed to the program. Various activities were identified by
patients, ranging from common daily activities including sitting and walking, to more
strenuous examples such as housework, right through to participation in high level
sport.
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…the pain had stopped me from taekwondo and martial arts and it was hard for me to
run and jog and it stopped me from that, but I’m getting back to taekwondo, as you can
see from the timesheets I do taekwondo every two days for a period of 2.5 hours or two
hours which is excellent. (Ethan)

Personal changes
Another theme that emerged as the patients discussed the perceived benefits was the
personal changes that had occurred. There seemed to be a strong relationship between
the previous two themes, reduced pain and return to activity, and the personal changes
that patients described. Patients often talked about the relationship between these
rather than focusing on each benefit in isolation. For example when Ethan described
how his pain had reduced he continued by explaining that he was more ‘spiritual’,
more ‘confident’ and no longer ‘afraid of the pain’. The theme of increasing
confidence was one of the most common personal changes identified by patients.
Another personal change commonly described by patients, and perceived as a benefit,
was an increase in knowledge about their condition. Cameron explained how he was
‘more aware of the causes…of pain episodes’ while Daniel explained that he had
‘learnt a lot about …the overall process…’. Daniel described how the knowledge and
awareness he had gained had helped him to manage his pain‘…with the information it
has given me it has enabled me to manage it a lot better ’.

6.5.2 Negative outcomes from participating in the physiotherapy program with
specific manual therapy
Two themes emerged around the topic of negative outcomes. Post-treatment soreness
was the most common negative outcome described by patients, but on each occasion
this was discussed within the context of a positive overall experience.
… I used to have a bit of flare up after the sessions. But after the second session I
discussed it with my practitioner and he told me that this is happening and that’s ok and
it’s normal… (Lily)
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Slow progress was also described by some patients as a negative outcome of the trial,
with one patient (Benjamin) explaining that after three sessions he had experienced no
change in his condition, and therefore decided to withdraw from the intervention.
Other patients described various reasons for their perception of slow progress in the
trial including a lack of treatment initially, uncertainty regarding the effects of
treatment and feeling that physiotherapist was not ‘totally on top of what he’d done
before’ (Lily).
6.5.3 Summary of main findings
The results of the thematic analysis suggest that in a group of patients believed to have
LZJ dysfunction as the primary source of their low back pain, a physiotherapy
program with specific manual therapy was perceived to be beneficial by the patients.
Patients reported improvements in their condition that included reduced pain, return to
activity, and personal changes such as increased confidence and improved knowledge.
As can be seen in Table 6. 3, for each of the primary outcomes of back pain, leg pain
and activity limitation, the findings of this analysis and those of the quantitative
findings of the randomised controlled trial converged.

133

Table 6. 3 Comparison of quantitative and qualitative analysis findings
Outcome

Qualitative findings

RCT findings
(Mean difference, 95% CI)

Back pain

Patients perceived their pain to have

5 weeks: 1.0, 95% CI 0.1 to 2.0

(NPRS)

decreased as a consequence of

10 weeks: 1.5, 95% CI 0.5 to 2.5

participating in the program

26 weeks: 1.3, 95% CI 0.4 to 2.4

Summary

The findings of the two analyses converged suggesting that in a subgroup of
patients with low back pain of LZJ origin a physiotherapy program with
specific manual therapy led to a reduction in pain intensity.

Leg pain

Patients discussed how their back pain

5 weeks: 1.0, 95% CI -0.4 to 2.4

(NPRS)

had improved, but few mentioned

10 weeks: 0.5, 95% CI -0.9 to 1.9

changes in leg pain.

26 weeks: 1.3, 95% CI -0.1 to 2.7

Summary

There is some convergence between these analyses. The RCT findings did not
demonstrate significant improvements in leg pain as it did for back pain. This
may explain why fewer patients discussed improvement in leg symptoms.

Activity

Patients discussed how through

5 weeks: 3.5, 95% CI -1.6 to 8.6

limitation

participation in the program they had

10 week: 4.0, 95% CI -1.1 to 9.0

(ODI)

been able to return to activities they

26 weeks: 1.3, 95% CI 0.4 to 2.4

were previously unable to do because
of their back pain.
Summary

There is some convergence between these analyses. The RCT findings did not
demonstrate significant improvements in activity at the point the qualitative
interview was conducted (10 weeks) but did demonstrate significant
improvements by 26 weeks. These findings suggest that in a subgroup of
patients with low back pain of LZJ origin, a physiotherapy program with
specific manual therapy led to increased activity.

MT = Physiotherapy program with specific manual therapy ODI = Oswestry Disability Index
NPRS = Numerical pain rating scale RCT = randomised controlled trial
Bold indicates statistically significant finding in favour of the intervention group

The qualitative analysis also demonstrated a range of personal changes perceived to
be beneficial by patients, including for example increased confidence, and feeling
better able to manage their condition. In the absence of any specific tool used by the
trial to measure these changes, a comparison may be drawn between these changes
and the tool used to measure psychosocial distress, the Örebro Musculoskeletal Pain
Questionnaire, (Linton & Boersma, 2003; Linton & Hallden, 1998). It is reasonable to
assume that patients who perceive that they are more confident, and better able to
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manage their condition may report lower levels of psychosocial distress. The findings
of the randomised controlled trial suggest that patients who received the
physiotherapy program with specific manual therapy demonstrated a significant
reduction in psychosocial distress scores (10 week mean difference 12.3, CI 1.6 to
23.0; 26 week mean difference 20, CI 9.1 to 31).
In summary the triangulation of data between this qualitative analysis and the findings
of the randomised controlled trial (Chapter 5) suggest that a physiotherapy program
with specific manual therapy in this particular subgroup of patients with subacute low
back pain was beneficial.
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6.6 Part 2: Patient perceptions of the components of a
physiotherapy program with specific manual therapy
Part 2 considers patient perceptions of the treatment components of the physiotherapy
program with specific manual therapy. Figure 6.3 summarises the key themes that
emerged during the analysis. These themes have been explored in more detail in the
following paragraphs.
Important components of the
physiotherapy program with
specific manual therapy

Components
considered to be
empowering

Greatest benefit from a
combination of
components

Exercise

Importance of
individual components

Information

Manual therapy

Physiotherapist

Figure 6.3: Summary of themes: patient perceptions of the physiotherapy program
with specific manual therapy.

6.6.1 Important components of the treatment program
Key theme: Combination of components
I came to it [the program], having periods of severe pain, like to the point where when I
couldn’t walk with presumably sciatica, well upper hamstring problems, and um lower
back issues as well…and now I don’t have severe episodes. If I do it’s pretty brief, it’s
short lived, and I think that’s the result of um, firstly being a little bit more aware of
what causes me to have back pain episodes and I think, obviously exercising, a little bit
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more, not a lot, not as much as I am supposed to but a bit more. And the other thing is
actually the treatment itself. I mean I’ve had 10 treatments as well to kind of relieve
tension in certain areas and get the spine flexing the way it’s supposed to feel. So a
combination of three things. (Cameron)

A major theme to emerge from the interviews, when patients were asked to consider
their experiences of the treatment intervention, was the importance the patients placed
on the combination of treatment components that they had received. This theme was
summarised by two quotes from Cameron. In the first (above), Cameron considers the
combination of treatment components that have led to improvements in his condition
so far, and in the second (below), he considers the relative contribution of each
treatment to his improvement up to now, and into the future.
I think in the short-term it was, I think it’s been the physio treatment, exercising to some
extent, but I probably haven’t made the most of it in the two or three months that I have
been involved…I think longer term I can see the benefit that is going to come from the
exercise. (Cameron)

This theme was observed across the interviews, with patients identifying various
combinations of treatment components as important to them. For example, both Oliver
and Evie, identified the provision of exercise in addition to the manual therapy as the
key to the improvements they had experienced.

I think you have to have the combination. It wouldn’t work, the physiotherapy [manual
therapy] by itself wouldn’t work, it’s got to be combined with the exercise as that
actually strengthens your body… (Oliver)

Well the manual therapy intervention and the exercise, like the regime (sic) of exercises.
Now I know what to do and how to do them. So that was very good, very useful because,
as I said, I have had episodes before and never been able to access this type of advice
plus intervention. (Evie)

When Ethan was asked if there were any components that he found were unnecessary,
his response also echoed this theme.
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I don’t think there was any unnecessary component in the program. They all had their
part and they, I think, were all essential to make this program complete and whole.
(Ethan)

Individual treatment components
In addition to identifying various combinations of treatment components as important
factors associated with their improvement patients also discussed reasons why each
individual treatment component was important and these have been summarised
below.
Manual therapy
…[the manual therapy] treatment was the best, better than anything. That seemed to have
the most benefit for me, so by pressing with his thumb on that trigger point, on that sore
point, even though it was painful, it did have a lot of results for me, it felt better. (Alfie)

The specific manual therapy was considered be an important part of the treatment
program by patients. Patients described positive experiences from the specific manual
therapy treatment, which commonly related to rapid improvements in their symptoms.
I think I’m a bit addicted to tactile relief, you know the facet joint release. Those
manipulations helped quite quickly and it definitely motivated me to come. (Jessica)

…it was interesting for me that after not too long of doing the manual therapy I could see
such great results. (Lily)

Exercise
Patients also identified the exercises as an important component of treatment, with
some patients describing them as the ‘key’ to their improvement.
‘I knew I was improving and I knew that exercise was they key’. (Cameron).

… pretty much as soon as I was able to start doing my own exercises and doing things at
home, I felt that was when I was starting to get better…that was pretty much the turning
point. (Katie)
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I think, you know, the exercises that you are kind of given to take away with you and do
at home, um, I think it’s the absolute key to the whole treatment really. (Daniel)

Some patients also explained why they viewed the exercise to be so important by
describing the changes in their condition that they associated with completing the
exercise. For example, Ethan and Mia perceived the exercise to be associated with
short-term pain relief and, explained that it provided them with a helpful way to
manage their pain in the longer-term.
The exercises that Ryan gave me were very helpful at times…they were very helpful at
lifting the pain off me. (Ethan)

…the exercising is probably the best thing that will, you know, it will help to control it
rather than doing absolutely nothing about it. (Mia)

Olivia also experienced a similar improvement, with exercise helping to reduce her
pain. However, she recalled that when she stopped exercising, the pain returned.
It helped with the strengthening of my back muscles. I found when I started the exercise
as well the pain went away…there was one stage when I didn’t do as much and I felt the
ache and the tingling coming back and I thought ‘oh no’. (Olivia)

Information
Patients valued the information that they had been provided with during the trial,
whether this came directly from their physiotherapist or from the information sheets
they had received. A number of the patients acknowledged how the information they
had been given allowed them to identify the causes of their low back pain. Many of
the patients considered this important information in assisting them to manage their
pain.
…I think recognising what causes the problem, what causes the issues, which is lifting
children, long drives and slouching in chairs, I think, they’re the three we seemed to
identify when I have issues. (Cameron)
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…just identifying the things that were really bad. So like for me, sitting down for
extended periods of time is one of the worst things for my lower back, and so every ten
minutes just shift my position or stand up or lie down, that was probably a big thing.
(Katie)

The Physiotherapist
…I guess, Max [physiotherapist] being very pushy about me finishing the exercises and
completing it every day and things like that, and all the encouragement and motivation, to
complete my home exercise program. I thought that was really good and that really helped
me. (Ella)

As Ella explains, the ongoing encouragement by the physiotherapist was a key
motivational factor for some of the patients, which may explain why the
physiotherapist was identified by patients as playing an important role in the provision
of the treatment program. The physiotherapist’s role in providing information,
demonstrating exercises and providing feedback seemed to be particularly important
for some patients.
William, my physiotherapist, was great at explaining how the body worked, and how the
muscles work, and how the muscles in pain, how they turn off and all that sort of stuff
and the delays and all that sort of stuff. And I wanted to understand all of that so that I
could get the best out of what you were teaching me. (Sophie).

Oliver described how he found ‘it [the exercise] extremely easy ‘cause he [the
physiotherapist] went through it step by step, you know the exercises. He actually
went and showed me how to do the exercises’. Amelia described how important it was
‘…being shown, being shown physically. Not just being given a piece of paper and
told to go and do these exercises it was having someone demonstrate’. Lily explained
how important it was to her to be able to check with her physiotherapist that she was
doing the exercise correctly.

…I could check with him if I understood him right. Like activating these muscles, like
each session he was reminding me and he was making sure that I was doing the correct
things. (Lily)
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In addition to these comments, the majority of the patients expressed feelings of
gratitude towards their physiotherapist, which seemed to be based on the role they had
played in providing the treatment.

6.6.2 Patient empowerment
As patients discussed their experiences of the treatment program, another theme
emerged; patients described feelings of empowerment over their condition as a result
of participating in the treatment program. Patients appeared to place greatest value on
treatment components that either required their active participation or provided them
with ways to manage their condition.
‘I think I have definitely come out of it with a lot of, I guess personal knowledge about
knowing how to deal with, you know, my own treatment, in a way moving forward’
(Daniel)

‘when I was able to start taking it over myself, and able to actually feel like I was doing
something, that was definitely helping…’(Katie)

So for me the main thing was to be able to understand my problem better and to discuss
it with my practitioner. That’s why I found this program good. (Lily)

This theme was seen repeatedly in the language the patients used to describe the
treatments they associated with their improvement. For example, in an earlier quote,
Evie describes how good it was to ‘know what’ exercises to do and ‘how to do them’.

6.6.3 Negative components of the treatment program
In addition to identifying components of the treatment program that were important,
patients also discussed components they considered to be negative or unnecessary.
Several patients described how they felt too much time was spent on assessment
during the sessions with one patient describing how he found this a ‘bit boring’ (Alfie)
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…as I said about 15-20 minutes of the time I was sitting with my practitioner he was
basically, for him, reviewing my information to get up what he needed to do next, or
basically refreshing his mind, which I don’t know if that could have been done in
another time so that we could spend all of the time in progressing rather than going back
to umm what happened before (Lily)

Some patients also commented that the treatment program did not adequately consider
other areas of the spine causing pain. Patients identifying this issue, described how
they experienced neck pain in addition to low back pain, and felt the treatment
program could have been improved by providing treatment to this area too.

6.6.4 Summary of main findings
The results of the thematic analysis suggest that patients valued individual
components of the treatment program. However it was the combination of the manual
therapy, exercise and information, provided by the physiotherapist that was
considered the key to their improvement. Patients also valued treatment components
that required them to play an active role in their management, examples of which
included the exercise program, or the application of skills they had learned to manage
their back pain. These treatments appeared to provide patients with a perception of
empowerment over their condition.

6.7 Discussion
Patients with low back pain considered to be of LZJ origin identified a range of
perceived improvements from participating in the physiotherapy program with
specific manual therapy. These improvements converged with the findings of the
randomised controlled trial (Chapter 5) that demonstrated clinically meaningful
effects on pain and activity following the intervention (Part 1). Exploration of
patient’s perceptions of the treatment suggested that while they valued individual
treatment components, it was the combination of the manual therapy, exercise and
information provided by the physiotherapist that was most associated with the
perceived improvements (Part 2).
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A feature of the perceived improvements described by patients in this study was the
variety of outcomes. The qualitative research design chosen gave patients the
opportunity to discuss the positive and negative effects of the intervention, and the
relationship between effects that would otherwise have been difficult to record using
quantitative measures. Research investigating the effects of treatment interventions
commonly considers a limited number of outcome measures (Slater, et al., 2012;
Surkitt, et al., 2012). The focus of quantitative outcomes on impairments of body
function and structure, and activity limitation measures, as defined by the
International Classification of Functioning, Disability and Health (World Health
Organization, 2009) may not capture the full range of perceived personal benefits for
each patient with low back pain (Nicholas & George, 2011) or the relationship
between these. For example, in this study patients were able to discuss personal
outcomes and the relationship between these outcomes, such as having more
knowledge, and how this resulted in them feeling more confident and better equipped
and empowered to manage their condition. Although a tenuous association between
these findings and the results of the Örebro Musculoskeletal Pain Questionnaire may
be considered it could also be concluded that they are referring to different constructs.
Therefore reliance on this quantitative measure alone would not have provided such a
detailed narrative on these improvements. With an ever increasing focus on ‘patient
centeredness and the needs of the individual’ (Moore & Jull, 2012a) qualitative
research investigating outcomes is likely to increase (Moore & Jull, 2011; Moore &
Jull, 2012a) and future research designs should reflect this by providing patients with
the opportunity to discuss the full range of perceived improvements and the
relationships between these.
Although most patients identified improvements in their condition from participating
in the physiotherapy program with specific manual therapy, some negative
experiences were reported. One of these was post treatment soreness. This soreness is
common and expected following manual therapy (Maitland, 2005) and these results
reinforce the need to educate and warn patients regarding the likelihood of treatment
soreness to provide reassurance (Carlesso, et al., 2011). Importantly this soreness was
short-lived, and did not affect overall improvement, as triangulation of data from this
analysis and the randomised controlled trial converged and demonstrated significant
reductions in overall pain intensity by patients (Part 1).
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Slow progress was another negative experience identified by a small number of
patients and led to one patient withdrawing from treatment after three sessions. It is
possible that it may have taken several sessions before notable changes occurred.
However, the results from the randomised controlled trial suggest that by the end of
the 10-week treatment program improvements had occurred across a range of healthrelated outcomes, including the primary outcomes of back pain and activity limitation.
The reasons provided by patients for what they felt was slow progress were very
individual, which suggests that perhaps there was no one aspect of the program that
was a particular issue impeding progress. It is possible that the structure of the
program designed for the trial (Ford, et al., 2011; Hahne, et al., 2011) was too rigid,
preventing therapists from being able to consider each patient’s individual needs. The
challenge for researchers conducting a trial is to successfully balance this criticism
with the need for valid, reliable protocols that are reproducible.
Exploration of patient perceptions of the treatment program also provided valuable
information regarding their preference for treatment. During the semi-structured
interviews patients identified a range of treatment components that they considered to
be important. However, most patients felt it was a combination of the manual therapy,
exercise and information provided by the physiotherapist that was the key to their
improvement. These findings support the use of a multimodal treatment intervention,
and suggest that isolated interventions may not be valued as highly by patients. This
reinforces the notion that any treatment intervention should consider the person, as
well as their specific impairments of body structure and function, and activity
limitation (World Health Organization, 2009). This approach is reflective of treatment
based on the biopsychosocial model of treatment, which targets the biological,
psychological and social factors involved in low back pain (Waddell, 1996). In
practice, physiotherapists commonly use a multimodal approach to treat low back pain
(Gracey, et al., 2002; Li & Bombardier, 2001; Liddle, et al., 2009) that is consistent
with the biopsychosocial model of care, in order to more effectively address the
complex and multifaceted nature of low back pain. This study provides additional
justification of the use of such multimodal treatment interventions to treat low back
pain in practice, by considering patient preference.
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Within this thesis, much has been discussed on the topic of identifying subgroups of
low back pain, with the primary purpose of this to direct clinicians to provide more
specific and effective treatment (Fairbank, et al., 2011; Ford, et al., 2007). The
patients in this study had been selected based on their likely response to manual
therapy, and it would therefore seem reasonable to expect this subgroup of patients to
indicate a preference for manual therapy. The findings of this qualitative analysis
suggest that patients belonging to this subgroup did perceive manual therapy to be an
important component of the intervention, but that this was more commonly discussed
as one component of the multimodal program to which they associated perceived
improvements. These findings support the notion that effective subgroup specific
treatment interventions may be likely to be multimodal in nature (Jull, 2004).
Another theme to emerge from the analysis of patient perceptions of the treatment
program was the preference for treatment components that were considered to be
empowering. Previous research suggests that patients want to play an active role in
their rehabilitation, be involved in joint decision-making and take responsibility for
managing their back pain (Cooper, et al., 2008; Liddle, et al., 2007b; Slade, et al.,
2009). The results of this qualitative study support these findings, with patients
valuing treatment components that provided them the opportunity to take a more
active role, such as the exercise program or the application of skills they had learned
to manage their back pain. This finding may go some way to explaining why patients
did not demonstrate a strong preference for manual therapy that they might have been
expected to given their subgroup membership. Manual therapy treatment involves the
patient being reliant on their physiotherapist, and has been viewed as passive
treatment, and one that is therefore unlikely to allow the patients to feel actively
involved in their management. If patients place greater value on treatment components
requiring greater levels of participation and engagement, manual therapy might seem
less important.
In addition to identifying treatment components that they considered to be important,
patients also identified unnecessary aspects of the physiotherapy program. One
criticism of the program was that the treatment intervention involved too much
reassessment and review at the start of each treatment session. The importance of
ongoing reassessment, which forms an integral part of the clinical reasoning process
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(Higgs & Jones, 2000; Jones & Rivett, 2004), was identified in Chapter 4, and was a
mandatory component of the treatment protocol. Future research might consider how
to simplify this process. The second criticism of the treatment program was that it did
not adequately address other painful areas of the spine, such as the neck. This may be
an example of the protocol not reflecting clinical practice. However, in order to
standardise the treatment program sufficiently and address the aims of the randomised
controlled trial, provision of treatment to these areas could not be provided.

6.7.1 Strengths
A major strength of this research were the strategies put in place to ensure adequate
rigour, including, member checking, reflexivity, independent thematic analysis and
data triangulation. Enrolled patients were interviewed until data saturation was
reached. Triangulation of data obtained in this study and the results of the randomised
controlled trial also allowed for more comprehensive conclusions to be drawn
(Summary of main findings, Part 1) and the generation of new hypotheses. For
example, hypotheses regarding patient preferences for multimodal treatment
interventions versus isolated treatment interventions thought to be subgroup specific.
The use of mixed methods research designs have been recommended in studies of
physiotherapy practice, as a means by which to investigate the ‘complexity and
context’ of practice (Mengshoel, 2012; Shaw, et al., 2010). The inclusion of a
qualitative analysis is a strength of this research, as the findings can be triangulated
with those of the randomised controlled trial to draw convergent conclusions and
produce hypotheses to explain why the physiotherapy program with specific manual
therapy produced improvements. It also provided greater narrative on a range of
additional benefits, that would otherwise have been difficult to achieve using a limited
number of specific outcome measures in the trial, and provided greater insight into
patient preferences for treatment, an area which is yet to be fully explored in
subgrouping research (Foster, et al., 2009).
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6.7.2 Limitations
A possible limitation to this study was that some of the interviews were conducted by
telephone. This may have limited the data collection as the researcher could not see or
respond to nonverbal communication gestures provided by the patient (Novick, 2008).
However, an advantage of this method is that patients may feel a greater sense of
anonymity, and therefore speak more freely (Fenig, Levav, Kohn, & Yelin, 1993).
Importantly, face-to-face and telephone interviews have been found to produce similar
results in previous qualitative research (Sturges & Hanrahan, 2004).

6.8 Summary
Patients with low back pain considered to be of LZJ origin identified a range of
perceived improvements from participating in the physiotherapy program with
specific manual therapy that converged with the findings of the randomised controlled
trial. Furthermore, while patients valued individual treatment components, it was the
combination of the manual therapy, exercise and information provided by the
physiotherapist that was considered most important by patients.
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CHAPTER 7: DISCUSSION
7.1 Introduction
The aim of this thesis was to determine the effectiveness of a physiotherapy program
including specific manual therapy for patients presenting with a subgroup of low back
pain considered likely to respond to manual therapy. In support of this aim, a
systematic review of the literature to determine the effectiveness of subgroup specific
manual therapy was first completed. A subgroup of low back pain considered likely to
respond to manual therapy was then selected, and an appropriate treatment protocol
developed that incorporated a physiotherapy program with specific manual therapy.
Following this, a randomised controlled trial was conducted comparing the
physiotherapy program with specific manual therapy to advice for patients belonging
to a subgroup of subacute low back pain considered likely to respond to manual
therapy. Patient perceptions of the treatment program and changes to their condition
associated with the program were then explored using qualitative enquiry. This
chapter summarises the findings of this research, reflects on the clinical and research
implications of these findings, and discusses the direction of future research.

7.2 Summary of findings
The research conducted for this thesis provides preliminary evidence that a
physiotherapy program with specific manual therapy is an effective treatment option
for patients presenting with a subgroup of subacute low back pain considered to be of
LZJ origin. Patients who received the physiotherapy program with specific manual
therapy as part of the randomised controlled trial demonstrated greater levels of
improvement across a range of health-related outcome measures than patients who
received advice only (Chapter 5). Patients who received the physiotherapy program
with specific manual therapy demonstrated less pain at 5, 10 and 26 weeks (mean
difference 5 weeks 1.0 units on VAS, 95% CI 0.1 to 2.0; 10 weeks 1.5 95% CI 0.5 to
2.5; 26 weeks 1.3 95% CI 0.4 to 2.4) and increased activity at 26 weeks (mean
difference 8.2 units on Oswestry, 95% CI 3.1 to 13.3) compared to patients receiving
advice only. These improvements were also clinically meaningful, with patients
receiving the physiotherapy program with specific manual therapy more likely to
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benefit from treatment by a clinically significant amount at 26 weeks (reduced back
pain ≥50% from baseline RR 1.8, 95% CI 1.02 to 3.0) (reduced Oswestry score ≥50%
from baseline RR 2.4, 95% CI 1.2 to 4.9). Patients receiving the physiotherapy
program also demonstrated lower psychosocial distress scores, higher self-rated health
scores, and lower sciatica frequency and bothersomeness scores at 26 weeks (Chapter
5). Patients receiving the intervention were also significantly more satisfied with the
treatment, and the results of the treatment, than those in the advice group, and reported
significantly greater levels of improvement.
When patients were interviewed about their experiences of receiving the
physiotherapy program with specific manual therapy, their responses converged with
the results of the randomised controlled trial, providing additional evidence that this
treatment intervention reduced pain and increased activity in this subgroup of patients
with low back pain. In this way the conclusion of the quantitative and qualitative
analysis converged. The content of the semi-structured interviews also provided
additional insight into a range of patient perceived improvements, termed personal
changes, and the relationship between these, that would not have been possible to
demonstrate by randomised controlled trial alone. For example, patients who received
the physiotherapy program with specific manual therapy described how they felt more
confident to complete their daily activities and less fearful of the pain. Other patients
explained how the treatment program had provided them with an increased
understanding of their condition so that they were better able to manage their pain.
Equally as important, the results of the qualitative analysis provided possible
explanations for the improvements that patients receiving the physiotherapy program
with specific manual therapy demonstrated. This analysis provided an opportunity to
explore components of the treatment program that patients most associated with
perceived improvements.
The results of the randomised controlled trial and semi-structured interviews also
complemented those of the systematic review (Chapter 2), which found that subgroup
specific manual therapy, defined as manual therapy provided to a particular subgroup
of low back pain identified as likely to respond to manual therapy, led to greater
reduction in pain and increased activity than other nonspecific interventions.
According to the systematic review criteria, the physiotherapy program with specific
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manual therapy provided as the intervention in the trial in Chapter 5 is a type of
subgroup specific manual therapy. The treatment effects of this trial in relation to
those in the systematic review can therefore be examined (Figure 7.1).

Figure 7.1: Forest plot presenting treatment effects for subgroup specific manual
therapy versus comparison treatments for trials at low risk of bias.
Low risk of bias = >6/10 PEDro scale ST short-term IT intermediate-term
Where follow-up data was collected at multiple time points within the predetermined time periods,
follow-up data was reported for the point closest to 6 weeks (short-term), 6 months (intermediate-term).
SMD = standardised mean difference

As the forest plot in Figure 7.1 demonstrates, the results of the randomised controlled
trial (Chapter 5) complement the findings of previous randomised controlled trials
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investigating the effectiveness of subgroup specific manual therapy that were included
in the systematic review, demonstrating moderate and statistically significant
treatment effects in favour of manual therapy (Browder, et al., 2007; Childs, et al.,
2004; Cleland, et al., 2009). This provides additional support to the review finding
that subgroup specific manual therapy may produce a greater reduction in pain and
increase in activity in patients with low back pain when compared with other
nonspecific treatments. This strengthens the argument that subgrouping patients with
low back pain, and providing a treatment appropriate for that subgroup leads to
improved outcomes for these patients.

7.3 Implications for research and clinical practice
The findings of this thesis have important implications for the way that subacute low
back pain is managed in clinical practice. These findings suggest that clinicians
treating patients with subacute low back pain who present with clinical features
considered to be indicative of LZJ dysfunction should consider providing them with a
physiotherapy program with specific manual therapy, rather than nonspecific advice
alone. Although advice has previously demonstrated beneficial results in trials of
subacute low back pain (Indahl, et al., 1995; Pengel, et al., 2007), these findings
indicate that a physiotherapy program with specific manual therapy is a more effective
treatment option, leading to more clinically meaningful improvements across a wide
range of outcome measures in this subgroup. These findings contradict the
recommendations of clinical practice guidelines which advocate advice as the
treatment of choice for subacute low back pain (Dagenais, et al., 2010b; Koes, et al.,
2010). Providing the most effective treatment possible in the subacute phase is
important as this stage is considered to be a “window of opportunity”, when effective
treatment may reduce the number of patients developing chronic low back pain
(National Collaborating Centre for Primary Care, 2009; Pengel, et al., 2002).
The findings of this thesis also contradict the advice of guideline recommendations
regarding the diagnosis of low back pain, which suggest that once serious or specific
spinal pathology has been ruled out, patients should be classified into the broad
category of nonspecific low back pain (Dagenais, et al., 2010b; Koes, et al., 2010).
This recommendation is based on the widely held belief that for up to 90% of patients
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with low back pain, a specific pathoanatomical source of the pain cannot be reliably
identified and definitive diagnosis should therefore not be made (Bogduk, 2000; van
Tulder, Assendelft, Koes, & Bouter, 1997; van Tulder, et al., 2006). This belief,
commonly described within the low back pain literature (Fersum, et al., 2010; Fritz, et
al., 2007; Nicholas & George, 2011) is in fact not supported by substantial evidence
(Ford & Hahne; Hancock, et al., 2011). The results of this thesis suggest that it may be
possible to identify a subgroup of patients with low back pain to effectively target
treatment and produce more clinically meaningful treatment outcomes. This supports
the practice occurring in the clinical setting where subgrouping patients with low back
pain is common (Jeffery & Foster, 2012; Kent & Keating, 2005a; Spoto & Collins,
2008), but contradicts the recommendations of current clinical guidelines. Given these
guidelines are based on the best available evidence, the results of the research
conducted for this thesis could contribute to a re-appraisal of the guidelines.
According to the results of this thesis physiotherapists should consider classifying
patients with subacute low back pain to specific subgroups to assist with targeting
treatment at those most likely to respond.
This finding also has important implications for research. Following the
recommendations of clinical guidelines researchers conducting randomised controlled
trials have commonly provided generic treatment interventions to groups of patients
with nonspecific low back pain. This research approach has been criticised for
including heterogeneous groups of patients with low back pain who are unlikely to
respond in the same way to the generic treatment protocol applied within the trial.
This has been proposed as one of the reasons for the lack of treatment effect reported
by randomised controlled trials and systematic reviews of treatment interventions
(Delitto, 2005; Ford, et al., 2007; Hancock, et al., 2011; Jull, 2004). For example,
systematic reviews of manual therapy have concluded that it is no more effective than
alternative interventions and only more effective than no treatment or sham treatment
(Assendelft, et al., 2004; Ferreira, et al., 2003; Rubinstein, et al., 2011). The positive
findings of this thesis in favour of the physiotherapy program with specific manual
therapy are important as they demonstrate that it is possible to conduct randomised
controlled trials incorporating subgrouping principles and apply a specific treatment
protocol, to produce more positive and meaningful treatment effects. Future
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randomised controlled trials should therefore apply specific rather than generic
treatment protocols to homogenous subgroups of patients with low back pain.
In addition to supporting the overarching hypothesis that subgrouping patients with
low back pain may lead to greater treatment effects than providing nonspecific advice,
these results also provide preliminary support for the Specific Treatment Of Problems
of the Spine (STOPS) classification system (Hahne, et al., 2011). This classification
system (Section 4.3.1 and Figure 5.1) identified five subgroups of subacute low back
pain, of which LZJ dysfunction was one. This classification system considers the
hypothesised causal mechanism of low back pain, while recognising the multifactorial
nature of low back pain requires a comprehensive classification system to consider
more than just the pathoanatomical source of pain including the neurophysiological
and psychosocial aspects (Ford, et al., 2007; McCarthy, et al., 2004). These subgroups
were selected based on their recognition by clinicians (Kent & Keating, 2005a; Wilde,
et al., 2007), their use in another pathoanatomical classification system (Petersen et
al., 2003; Petersen et al., 2004) and evidence of their reliability and validity (Hancock,
et al., 2007; Petersen, et al., 2004). The results of this thesis provide some preliminary
evidence in support of this classification system for subgrouping patients with
subacute low back pain at least for those presenting with a subgroup of pain
considered to be of LZJ origin. The results of the analyses of the remaining four
subgroups will provide additional evidence to either support or negate this conclusion.
The findings of this thesis also support the use of multimodal treatment interventions
for managing low back pain in clinical practice. The physiotherapy program with
specific manual therapy (Chapter 4 & 5) was a multimodal treatment intervention
involving a combination of specific manual therapy, information and advice, and
exercise. This intervention produced clinically meaningful effects for patients. Semistructured interviews with patients who received this program, suggested that it was
the combination of these individual treatment components that was considered to be
the key to their improvement. In practice, physiotherapists commonly provide
treatment interventions that are multimodal in nature (Gracey, et al., 2002; Li &
Bombardier, 2001; Liddle, et al., 2009). These types of interventions reflect the
biopsychosocial model of care, which has been advocated in the treatment of low back
pain (Waddell, 1996). The physiotherapy program with specific manual therapy was
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considered to incorporate all components of the biopsychosocial model of care, in that
it provided manual therapy and exercise aimed at treating the hypothesised biological
component and provided advice and strategies to address barriers to recovery to tackle
the psychosocial component. Multimodal interventions that take this type of
biopsychosocial approach have been recommended by clinical practice guidelines to
treat chronic low back pain (Airakinson et al., 2004), with the suggestion that no
single intervention is likely to be effective because of the multifaceted nature of low
back pain. However, these programs are currently not recommended for subacute low
back pain. The results of this thesis suggest that physiotherapists should consider
providing a multimodal treatment intervention to patients presenting with a subgroup
of subacute low back pain considered to be of LZJ dysfunction.

7.4 Strengths of this thesis
One of the strengths of this thesis was the use of a mixed methods research design,
incorporating quantitative and qualitative research methods (Creswell & Plano Clark,
2011; Mengshoel, 2012), to address the overall aim of the thesis. The use of this
research design has been advocated in the healthcare setting with the suggestion that it
may result in more comprehensive conclusions than either quantitative or qualitative
approaches in isolation (Mengshoel, 2012; Rauscher & Greenfield, 2009; Shaw, et al.,
2010). In practice, physiotherapists rely on both quantitative information, such as
measures of impairments of body structure and function, and activity limitation
(World Health Organization, 2009), and qualitative information, such as patient
perceived response to treatment, during an episode of care (Carlesso, et al., 2011;
Shaw, et al., 2010). It would therefore seem reasonable that to fully understand patient
responses to a complex treatment intervention such as a physiotherapy program with
manual therapy, a research design would need to be used that incorporated methods to
obtain both quantitative and qualitative data, that could be triangulated to produce a
more complete analysis of the intervention.
As highlighted in Chapter 6, the inclusion of a qualitative research design in addition
to the quantitative study provided patients with the opportunity to discuss the effects
of the intervention, both positive and negative, and explore the relationships between
effects that would otherwise have been difficult to record using only quantitative
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measures (Creswell & Plano Clark, 2007; Grant, 2005; Liamputtong, 2009; Petty,
Thomson, & Stew, 2012). The focus of quantitative measures on impairments of body
function and structure, and activity limitation (World Health Organization, 2009), may
not capture the full range of perceived benefits for each patient with low back pain
(Nicholas & George, 2011), the relationship between these benefits, or the context in
which these relationships occur (Rauscher & Greenfield, 2009). Interviewing patients
therefore provided the opportunity to obtain a more detailed narrative of the treatment
experience (Creswell, 2007; Grant, 2005; Liamputtong, 2009).
Another strength of this thesis was the internal and external validity of the research
that it incorporated. Internal validity considers the extent to which the design and
conduct of a research trial is free from systematic errors or biases (Ahmad, et al.,
2009; Higgins & Green, 2011; Moher, et al., 2010). The randomised controlled trial in
Chapter 5 was considered to be at low risk of such biases, scoring 7/10 on the PEDro
scale (de Morton, 2009; Maher, et al., 2003; Verhagen, et al., 1998), losing points for
failure to blind patients and treating therapists which are known to be extremely
difficult in trials of physiotherapy interventions (Bhogal, et al., 2005), and failure to
blind asessors given the use of self-report questionnaires. The trial was therefore
considered to have adequate internal validity. This was important, as internal validity
is acknowledged as the prerequisite for external validity (Moher, et al., 2010).
External validity considers the extent to which the research questions and trial
findings are applicable or generalisable to practice (Ahmad, et al., 2009; Higgins &
Green, 2011). Moher et al (2010) describe how there is no “absolute external
validity”, explaining that the term may only be meaningful when applied to clearly
defined conditions, not assessed in the trial. The research methods and findings of the
trial in Chapter 5 were viewed as suitably generalisable to clinical practice in as much
as the trial was a multi-centre trial, using multiple physiotherapists, with various
levels of clinical experience, to provide a frequently used treatment intervention to a
group of patients presenting with one of the most common musculoskeletal conditions
seen by physiotherapists, low back pain. The findings also suggest that the treatment
intervention was applicable to a relatively large proportion of patients with subacute
low back pain (21%). Furthermore the multimodal nature of the treatment intervention
was considered to accurately reflect clinical practice (Gracey, et al., 2002; Li &
155

Bombardier, 2001; Liddle, et al., 2009). These elements of the research design
resulted in the findings of the trial having greater applicability to clinical practice, and
the trial was therefore considered to demonstrate a good level of external validity.

7.5 Limitations of this thesis
A potential limitation of this thesis lies in the validity of the clinical features thought
to be indicative of LZJ pain. As highlighted in Chapter 3, diagnostic accuracy studies
have reported conflicting results (Laslett, et al., 2006; Revel, et al., 1992; Revel, et al.,
1998; Schwarzer, et al., 1994c). However, methodological limitations with these
studies, including the lack of a suitable reference standard, mean that they should be
not relied upon in isolation to validate clinical indicators (Wilde, et al., 2007). Instead,
evidence should come from a variety of sources, an approach referred to as
“convergence of validity” (Ford, et al., 2007; George & Delitto, 2005). To validate
clinical features thought to be indicative of LZJ pain, sources include agreement
between experts (Wilde, et al., 2007), agreement between clinicians (Kent & Keating,
2005a), an underlying pathoanatomical rational and diagnostic accuracy studies.
It has been postulated that the clinical features thought to be indicative of a particular
subgroup of low back pain may be further validated if hypothesised changes occur
when subgroups based on these clinical features are included in randomised controlled
trials (Wilde, et al., 2007). If clinical features are used to identify subgroup eligibility
within a trial that provides an intervention likely to benefit the selected subgroup, and
hypothesised changes are produced, this provides a form of construct validation
(Streiner & Norman, 2008) that these clinical features can identify a subgroup of low
back pain. Therefore positive treatment outcomes presented in the randomised
controlled trial in this thesis provide further validity about the clinical features thought
to be indicative of LZJ pain.
While the inclusion of a multimodal treatment intervention in the randomised
controlled trial in this thesis was considered a strength, it may also be viewed as a
limitation. The inclusion of multiple, and complex treatment components may be
viewed as a limitation within this research because of the challenges it presents
(Boutron, et al., 2008; Campbell, et al., 2000; Craig, et al., 2008). Probably the major
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criticism of this type of approach is that findings of positive treatment effects must be
attributed to the whole program. It is impossible to determine whether these effects
relate to one component of the program in particular, i.e. the specific manual therapy.
Furthermore, due to the nature of the research in this thesis, it is also impossible to
determine how effective this multimodal treatment program is compared to other
treatment combinations. Many of the trials included in the systematic review provided
manual therapy alongside cointerventions, and demonstrated similar findings to this
thesis. Given the between trial heterogeneity with respect to cointerventions, but
similar positive findings, it is possible that other combinations of interventions may be
equally as effective as the multimodal treatment intervention provided in this research.
Despite these criticisms, the provision of a complex multimodal treatment intervention
in a randomised controlled trial such as this is considered appropriate as it represents a
truer reflection of clinical practice (Gracey, et al., 2002; Li & Bombardier, 2001;
Liddle, et al., 2009) and more accurately echoes the biopsychosocial model of care
that has been discussed with respect to both treatment (Airakinson, et al., 2004;
Waddell, 1996) and classification of low back pain (Ford, et al., 2007; Hancock, et al.,
2011; McCarthy, et al., 2004). Analysis of the semi-structured interviews with patients
also suggested that they perceived multiple treatment components to be important,
with the view that the combination of components as the key to their improvement
(Chapter 7). Future research might seek to understand more on the effect of the
individual treatment components.

7.6 Future research
The findings of this thesis provide some important implications for clinical practice,
theory and research. However, in summarising these results and reviewing the
strengths and limitations of this thesis it raises important questions for future research.
Given the highlighted limitations of this research, it may be prudent to conduct future
research to further validate the clinical features thought to be indicative of LZJ pain.
As discussed, these features were considered to have sufficient validity to be included
in this research, based on the convergence of evidence from multiple sources (George
& Delitto, 2005; Wilde, et al., 2007). However it was acknowledged that further
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research evaluating the diagnostic accuracy of these features using a more suitable
reference standard is important (Wilde, et al., 2007). One method of achieving this
would be to investigate the ability of these particular features to predict a positive
response to a double intra-articular or medial branch block at the LZJ (Cohen et al.,
2008; Dreyfuss et al., 2000). A study such as this would address the criticism of
previous diagnostic accuracy studies that have failed to use a suitable reference, by
using double rather than single diagnostic blocks.
Future studies might also assess the inter-rater reliability of these clinical features. A
reliability study could be conducted to assess the level of agreement between
physiotherapists of various levels of clinical experience using these clinical indicators
to classify patients into this subgroup of low back pain. This type of study would
provide valuable information regarding the reliability of the classification system
(Billis, et al., 2007). If agreement between the physiotherapists was considered to be
good this would indicate that it was more likely that patients in the trial did belong to
this subgroup.
Future research could also apply these subgrouping principles to other populations of
low back pain to provide valuable information regarding the generalizability of the
STOPS classification system. For example, if the application of this classification
system to patients presenting with chronic low back pain demonstrated similarly
positive improvements this could have significant implications on how chronic low
back pain is managed.
Similarly, it would also be valuable to apply the physiotherapy program with specific
manual therapy provided in this thesis to other subgroups of subacute low back pain.
This would assist in determining whether it was simply the treatment program that
was effective, or whether it was the treatment program in this particular subgroup,
LZJ dysfunction, that was more effective. An appropriate research design could
include the provision of this treatment to one or more of the remaining four subgroups
described in the STOPS classification system (Hahne, et al., 2011). Similarly, the
treatment considered appropriate for these subgroups could be provided to patients
eligible for the LZJ dysfunction subgroup, to determine whether it was the specific
treatment program that was effective, or the treatment program targeted to the specific
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subgroup of low back pain. This type of research design, used in previous
subgrouping trials (Brennan, et al., 2006), has been recommended as the design of
choice to draw more definitive conclusions regarding targeting treatment interventions
at subgroups considered likely to respond (Hancock, et al., 2009; Kent, Hancock,
Petersen, & Møsund, 2010a). Although this research design was considered as part of
the thesis, the timescales, funding, and number of patients required for such a project,
resulted in this being beyond the scope of this thesis.
Finally, given what is known about the persistence of low back pain and its high
recurrence rate of up to 60% in the 12 months following initial presentation (Dunn &
Croft, 2004; Hestbaek, et al., 2003b), longer term follow-up of patients in this trial
would be important. This would provide an opportunity to establish whether the
effects of the treatment were maintained and whether there was a difference in
recurrence rates between the two groups. An important component of any longer term
follow-up would be to include a health economic analysis to find out whether the
clinical benefits observed in the current trial translate into cost savings for the
individual and society.

7.7 Conclusion
The results of this thesis suggest that a subgroup of patients with low back pain
thought to be of LZJ origin who receive a physiotherapy program with specific
manual therapy experience more positive and clinically meaningful effects across a
range of health-related outcomes than patients receiving nonspecific evidence-based
advice.

159

APPENDICES
Appendix A: Peer reviewed journal articles resulting from this thesis ..................... 162!
Appendix B: Database search strategies used in the systematic review.................... 163!
Appendix C: Tables of GRADE quality assessment and summary of findings for all
outcomes and comparisons ........................................................................................ 169!
Appendix D: GRADE assessment of the overall quality of the body of evidence in
systematic reviews ..................................................................................................... 171!
Appendix E: Updated abstract for the systematic review.......................................... 174!
Appendix F: Taping protocol .................................................................................... 176!
Appendix G: Ethics approval for the randomised controlled trial............................. 178!
Appendix H: Example of newspaper advertisments used to recruit participants in the
randomised controlled trial ........................................................................................ 182!
Appendix I: Poster used to recruit participants for the randomised controlled trial.. 183!
Appendix J: Flyers used in the recruitment of the randomised controlled trial to
supplement the posters............................................................................................... 184!
Appendix K: Phone screening form used in the randomised controlled trial ............ 185!
Appendix L: Participant information sheet .............................................................. 187!
Appendix M: Booklet of questionnaires to be completed at baseline in the randomised
controlled trial............................................................................................................ 192!
Appendix N: Details of the physical examination procedure in the randomised
controlled trial............................................................................................................ 218!
Appendix O: Participant consent form ...................................................................... 221!
Appendix P: Electronic clinical notes used by physiotherapists providing the
physiotherapy program with manual therapy – session 1.......................................... 222!
160

Appendix Q: Self-administered follow-up questionnaire booklet ............................. 226!
Appendix R: Cointerventions .................................................................................... 237!
Appendix S: Medications .......................................................................................... 238!
Appendix T: Sensitivity analysis for primary outcomes for randomised controlled trial
................................................................................................................................... 239!
Appendix U: Reflexivity in the qualitative analysis: provision of each researchers
background ................................................................................................................ 240!
Appendix V: Candidate’s contribution to this research............................................. 241!

161

Appendix A: Peer reviewed journal articles resulting from this thesis
Due to journal copyright issues the full text of the artcles could not be provided in the
electronic copy of this thesis. The citations and their web addresses have therefore
been provided below.
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Appendix B: Database search strategies used in the systematic review
EMBASE (Ovid, 1988- October 2010)
Phase 1: Back pain type terms
1. exp backache/
2. exp low back pain/
3. exp lumbar spine/
4. lumbosacral spine/
5. exp ischialgia/
6. backache$.ti,ab.
7. back pain$.ti,ab.
8. low back syndrom$.ti,ab.
9. LBP.ti,ab.
10. dorsalgia.ti,ab.
11. sciatic$.ti,ab.
12. coccy$.ti,ab.
13. spondy$.ti,ab.
14. 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13
Phase 2: Manual therapy type terms
15. exp manipulative medicine/
16. exp orthopedic manipulation/
17. exp osteopathic medicine/
18. exp kinesiology/
19. manip$.ti,ab.
20. manual therap$.ti,ab.
21. Mobil$.ti,ab.
22. 21 or 18 or 19 or 16 or 17 or 20 or 15
Phase 3: Trial type terms
23. randomized controlled trial/
24. exp controlled clinical trial/
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25. clinical trial/
26. controlled study/
27. exp randomization/
28. single blind procedure/
29. double blind procedure/
30. Major Clinical study/
31. Crossover procedure/
32. Multicenter study/
33. Placebo/
34. Phase 3 Clinical Trial/
35. Phase 4 Clinical Trial/
36. random$.ti,ab.
37. RCT.ti,ab.
38. placebo$.ti,ab.
39. trial$.ti,ab.
40. group$.ti,ab.
41. 35 or 33 or 32 or 26 or 30 or 23 or 29 or 25 or 27 or 28 or 39 or 40 or 36 or
38 or 34 or 24 or 37 or 31
Phase 4: Limit to humans
42. limit 41 to humans
43. 42 and 22 and 14

MEDLINE (Ovid, 1950 – October 2010)
Phase 1: Back pain type terms
1. exp Back Pain/
2. exp Spine/
3. Sciatica/
4. backache$.ti,ab.
5. back pain$.ti,ab.
6. low back syndrom$.ti,ab.
7. LBP.ti,ab.
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8. back strain$.ti,ab.
9. lumba$.ti,ab.
10. dorsalgia.ti,ab.
11. sciatic$.ti,ab.
12. coccy$.ti,ab.
13. spondy$.ti,ab.
Phase 2: Manual therapy type terms
14. Musculoskeletal manipulations/
15. Manipulation, chiropractic/
16. Manipulation, Osteopathic/
17. Kinesiology, Applied/
18. exp Manipulation, Spinal/
19. Manip$.ti,ab.
20. manual therap$.ti,ab.
21. Mobil$.ti,ab.
22. 6 or 11 or 3 or 7 or 9 or 12 or 2 or 8 or 1 or 4 or 13 or 10 or 5
23. 21 or 17 or 20 or 15 or 14 or 18 or 16 or 19
Phase 3: Trial type terms
24. exp randomized controlled trial/
25. exp controlled clinical trial/
26. Random allocation/
27. Research design/
28. Single-Blind Method/
29. Double-Blind Method/
30. random$.ti,ab.
31. RCT.ti,ab.
32. placebo$.ti,ab.
33. trial$.ti,ab.
34. group$.ti,ab.
35. 27 or 25 or 33 or 32 or 28 or 26 or 34 or 24 or 30 or 29 or 31
Phase 4: Limit to humans
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36. limit 35 to humans
37. 22 and 36 and 23
CINAHL (Ebsco, 1982 –October 2010)
Phase 1: back pain type terms
1. MH "Back Pain+"
2. MH "Low back Pain"
3. MH "sciatica"
4. MH "spine+"
5. TX backache$
6. TX back pain$
7. TX LBP
8. TX back strain$
9. TX lumbar$.
10. TX lumbago
11. TX dorsal$
12. TX sciatic$
13. TX coccyx$
14. TX spondylosis
15. S1 or S2 or S3 or S4 or S5 or S6 or S7 or S8 or S9 or S10 or S11 or S12 or
S13 or S14
Phase 2: manual therapy type terms
16. (MH "Manipulation, Chiropractic")
17. (MH "Manipulation, Orthopedic")
18. MH "Manipulation, Osteopathic"
19. (MH "Manual Therapy+")
20. MH "Applied Kinesiology"
21. MH "Joint Mobilization"
22. TX manual therapy$
23. TX mobil*
24. TX manip*
25. S16 or S17 or S18 or S19 or S20 or S21 or S22 or S23 or S24
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Phase 3: Trial type terms
26. (MH "Clinical Trials+")
27. (MH "Random Assignment")
28. (MH "Study Design")
29. (MH "Single-Blind Studies")
30. (MH "Double-Blind Studies")
31. (MH "Triple-Blind Studies")
32. (MH "Crossover Design")
33. (MH "Placebos")
34. (MH "Experimental Studies")
35. TX random*
36. TX RCT
37. TX placebo*
38. TX trial*
39. TX group*
40. S26 or S27 or S28 or S29 or S30 or S31 or S32 or S33 or S34 or S35 or S36
or S37 or S38 or S39

Phase 4: Limit to humans
41. (MH "Animals+")
42. MW Human
43. MH animals+ not MW Human
44. S26 or S27 or S28 or S29 or S30 or S31 or S32 or S33 or S34 or S35 or S36
or S37 or S38 or S39 NOT MH animals+ not MW Human

The Cochrane CENTRAL Register of Controlled Trials (to October 2010)
Phase 1: Back pain type terms
1. MeSH descriptor Back explode all trees
2. MeSH descriptor Buttocks explode all trees in Cochrane Central Register of
Controlled Trials"
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3. MeSH descriptor Leg explode all trees in Cochrane Central Register of
Controlled Trials
4. MeSH descriptor Back Pain explode all trees in Cochrane Central Register of
Controlled Trials
5. MeSH descriptor Back Injuries explode all trees in Cochrane Central Register
of Controlled Trials"
6. Low Back Pain explode all trees in Cochrane Central Register of Controlled
Trials"
7. Low back pain Title, Abstract or Keywords in Cochrane Central Register of
Controlled Trials
8. lbp in Title, Abstract or Keywords in Cochrane Central Register of Controlled
Trials
9. MeSH descriptor Sciatica explode all trees in Cochrane Central Register of
Controlled Trials
10. (#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9) in Cochrane
Central Register of Controlled Trials"
Phase 2: Manual Therapy type terms
11. MeSH descriptor Manipulation, Spinal explode all trees in Cochrane Central
Register of Controlled Trials
12. MeSH descriptor Musculoskeletal Manipulations explode all trees in
Cochrane Central Register of Controlled Trials
13. manip* in Title, Abstract or Keywords in Cochrane Central Register of
Controlled Trials
14. "manual therap* in Title, Abstract or Keywords in Cochrane Central Register
of Controlled Trials"
15. mobili* in Title, Abstract or Keywords in Cochrane Central Register of
Controlled Trials
16. (#11 OR #12 OR #13 OR #14 OR #15) in Cochrane Central Register of
Controlled Trials
17. (#10 AND #16) in Cochrane Central Register of Controlled Trials
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Appendix C: Tables of GRADE quality assessment and summary of findings for
all outcomes and comparisons
Note: These tables have been modified for this appendix
Specific manual therapy (and co-interventions) versus a flexion oriented exercise program
(Delitto, et al., 1993)

Outcome
(Number of trials)

Trial
limitations

Inconsistency

Function – short
term follow-up (1)

-1 serious a

Non applicable
f

Summary of Findings
Indirectness
Imprecision

-1
indirectness

-1
imprecision

c

d

MT
(N)
14

Flexion
program
(N)
10

Effect Size
(SMD) with CI
2.9 (1.7 to 4.1)
4.2 (2.6 to 5.9)

GRADE
rating of
quality
Very low

Specific manual therapy (and co-interventions) versus an extension oriented program (Erhard,
et al., 1994)

Outcome
(Number of trials)

Trial
limitations

Inconsistency

Function – short
term follow-up (1)

-1 serious a

Non applicable
f

Summary of Findings
Indirectness
Imprecision

-1
indirectness

-1
imprecision

c

d

MT
(N)
6

Extension
program
(N)
6

Effect Size
(SMD) with CI
1.9 (0.3 to 3.5)

GRADE
rating of
quality
Very low

Specific manual therapy (and co-interventions) versus other manual therapy (and cointerventions) (Cleland et al., 2009; Sutlive et al., 2009)

Outcome
(Number of trials)

Trial
limitations

Inconsistency

Summary of Findings
Indirectness
Imprecision

Pain – short term
follow-up (3)
(Cleland, et al.,
2009; Sutlive, et
al., 2009)

Nil serious

-1
inconsistency b

-1
indirectness

-1
imprecision

c

e

Function – short
term follow-up (3)
(Cleland, et al.,
2009; Sutlive, et
al., 2009)

Nil serious

-1
indirectness

-1
imprecision

c

e

Pain – intermediate
term follow-up (2)
(Cleland, et al.,
2009) g
Function –
intermediate term
follow-up (2)
(Cleland, et al.,
2009) g

Nil serious

-1
indirectness

-1
imprecision

c

e

-1
indirectness

-1
imprecision

c

e

Nil serious

-1
inconsistency b

-1
inconsistency b

-1
inconsistency b

MT
(N)

Other MT
(N)

Effect Size
(SMD) with CI

37
37
30

38
37
30

37
37
30

38
37
30

37
37

38
37

0.4 (-0.1 to 0.9)
(Cleland, et al.,
2009)
1.4 (0.9 to 1.8)
(Cleland, et al.,
2009)
0.1 (-0.4 to 0.6)
(Sutlive, et al.,
2009)
0.2 (-0.3 to 0.6)
(Cleland, et al.,
2009)
1.7 (1.2 to 2.2)
(Cleland, et al.,
2009)
0.1 (-0.4 to 0.6)
(Sutlive, et al.,
2009)
0.2 (-0.3 to 0.6)
0.4 (-0.02 to 0.9)

37
37

38
37

-0.1 (-0.6 to 0.3)
0.7 (0.3 to 1.2)

GRADE
rating of
quality
Very
Low

Very
Low

Very
Low

Very
Low
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Specific manual therapy (and co-interventions) versus lumbar trunk muscle training
(Browder, Childs, Cleland, & Fritz, 2007; Childs et al., 2004; Hallegraeff, de Greef, Winters,
& Lucas, 2009)

Outcome
Trial
(Number of trials) limitations

Inconsistency

Summary of Findings
Indirectness
Imprecision

Pain - short term Nil serious
follow-up (3)
(Browder, et al.,
2007; Childs, et al.,
2004; Hallegraeff, et
al., 2009)

-1
inconsistency

-1
indirectness

-1 imprecision

26
23
31

Trunk
muscle
training
(N)
22
24
33

Function - short term
Nil serious
follow-up (3)
(Browder, et al.,
2007; Childs, et al.,
2004; Hallegraeff, et
al., 2009)

-1
inconsistency

-1
indirectness

-1 imprecision

26
23
31

22
24
33

Pain - intermediate Nil serious
follow-up (2)
(Browder, et al.,
2007; Childs, et al.,
2004)

-1
inconsistency

-1
indirectness

-1 imprecision

26
23

22_
24

Function Nil serious
Intermediate term
follow-up (2)
(Browder, et al.,
2007; Childs, et al.,
2004)

-1
inconsistency

-1
indirectness

-1 imprecision

26
23

22
24

b

b

b

b

e

c

e

c

e

c

c

e

MT
(N)

Effect Size
(SMD) with CI

GRADE
rating of
quality

0.3 (-0.3 to 0.9)
(Browder, et al.,
2007)_
1.5 (0.9 to 1.2)
(Childs, et al.,
2004)
0.3 (-0.2 to 0.8)
(Hallegraeff, et
al., 2009)
0.6 (0.1 to 1.2)
(Browder, et al.,
2007)
1.2 (0.6 to 1.8)
(Childs, et al.,
2004)
0 (-0.5 to 0.5)
(Hallegraeff, et
al., 2009)
0.2 (-0.3 to 0.8)
(Browder, et al.,
2007)
1.4 (0.7 to 2.0)
(Childs, et al.,
2004)
0.7 (0.1 to 1.3)
(Browder, et al.,
2007)
1.1 (0.5 to 1.7)
(Childs, et al.,
2004)

Very low

Very low

Very low

Very low

Treatment effects favouring specific manual therapy were assigned positive SMD values
Results in bold represent statistically significant effects favouring manual therapy versus comparisons based on the
95% confidence intervals of the SMD
N = number of participants, SMD = standardized mean difference MT = manual therapy
Where SMD values are given, these are for individual outcomes in single trials. Meta-analysis were not performed
due to the clinical and statistical heterogeneity of included trials
a
Quality point deducted for trial with high risk of bias (rating using the PEDro scale: <6/10)
b
Quality point deducted for inconsistency due to conflicting results
c
Quality point deducted for indirectness due clinical heterogeneity between trials or for issues limiting
generalisability of findings, including, but not limited to, the inclusion of co-interventions, restricted sample
population, unclear definition of measurement and outcomes, as recommended by BMJ Clinical Evidence (BMJ
Clinical Evidence, 2012)
d
Quality point deducted for imprecision due to data from single trial (as recommended by the Cochrane Back
Review Group(Furlan, et al., 2009))
e
Quality point deducted for imprecision due to sparse data as recommended by GRADE working group(Atkins, et
al., 2004) and BMJ Clinical Evidence(BMJ Clinical Evidence, 2012)
f
Inconsistency is non applicable with only one trial
g
One trial, two comparison interventions
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Appendix D: GRADE assessment of the overall quality of the body of evidence in
systematic reviews

The GRADE approach evaluates the overall quality of evidence for individual
outcomes based on domains including limitations of study design and risk of bias,
consistency, directness, precision of results and publication bias (Atkins et al., 2004;
Furlan et al., 2009; BMJ Clinical Evidence, 2012).
In this review, the following definitions for assessing the quality of evidence were
applied to each outcome for each comparison (Atkins et al., 2004; Furlan et al., 2009):
• High quality evidence: further research is very unlikely to change our
confidence in the estimate of effect. At least 75% of the RCTs with no trial
limitations, have consistent findings, direct and precise data, and no known or
suspected publication biases
• Moderate quality evidence: further research is likely to have an important
impact on our confidence in the estimate of effect and may change the
estimate. One of the domains is not met
• Low quality evidence: further research is very likely to have an important
impact on our confidence in the estimate of effect and is likely to change the
estimate. Two of the domains are not met
• Very low quality of evidence: Any estimate of effect is very uncertain. Three of
the domains are not met
• No evidence: No RCTs were identified that addressed this outcome
The following domain definitions were used in this review to assess the overall quality
of the evidence.
Limitations of trial design
Refers to the risk of bias of included studies. This was rated using the PEDro scale
which has demonstrated reliability (Maher et al., 2003; Bhogal et al., 2005). Trials
with a score of six or more were considered low risk of bias.
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If 75% or more of the included trials scored 6 or more then this domain was marked as
“no limitations” (Atkins et al., 2004; Furlan et al., 2009; Schaafsma et al., 2010). A
quality point was deducted on this domain when less than 75% of trials included for
each outcome scored 6 or more on the PEDro scale.
Consistency
This domain refers to the similarity of treatment effect estimates for each outcome
across the trials (Atkins et al., 2004). Trial results were considered consistent when
directions, effect size and statistical significance were considered similar enough to
draw the same conclusion (Furlan et al., 2009).
“Consistency in direction was defined as 75% of more of the included trials showing
either benefit or no benefit, and consistency of effect when 75% or more of the trials
showing a clinically important or unimportant treatment effect” (based on the
minimum clinically important difference for the outcome measures considered in the
review) as recommended by the CBRG. A quality point was deducted for inconsistent
or conflicting results (BMJ Clinical Evidence, 2012).
When all studies are included in the meta-analysis, ‘consistency’ is defined as absence
of statistical heterogeneity (Gross et al., 2010).
This domain was not applicable when there was only one trial per outcome.
Directness
Refers to the generalizability of findings (Furlan et al., 2009). Indirectness occurs
when the population, interventions and outcomes are sufficiently different to the
population of interest in the review (Atkins et al., 2004). A quality point was deducted
for clinical heterogeneity between trials (BMJ Clinical Evidence, 2012) or for issues
limiting generalizability of findings including, but not limited to, use of
cointerventions, restricted sample population, the comparison group receiving
treatment expected to be less effective than standard treatment, unclear definition and
measurements of outcomes.
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Precision
Refers to number of studies, the population and the events for each outcome (Furlan et
al., 2009; Kroeling et al., 2009). Data were considered imprecise and a quality point
deducted when:
• Only one study reported a particular outcome for the chosen comparison
(Furlan et al., 2009)
• There were sparse data for each comparison, with less than 200 participants per
comparison (BMJ Clinical Evidence, 2012)
• Fewer than 75% of RCTs presented data that could be included in a metaanalysis (Furlan et al., 2009)
• In studies where a meta-analysis had been performed, the confidence intervals
were wide enough that the estimate of treatment effect provides conflicting
recommendations (Atkins et al., 2004)
Publication bias
This was only considered when then was evidence of reporting bias (Higgins &
Green, 2011).
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Appendix E: Updated abstract for the systematic review
Updated search from October 2010 to September 2012
Abstract
Background
Manual therapy is frequently used to treat low back pain (LBP), but evidence of its
effectiveness is limited. One explanation may be sample heterogeneity and
inadequate sub-grouping of participants in randomised controlled trials (RCTs) where
manual therapy has not been targeted toward those likely to respond.
Objectives
To determine the effectiveness of specific manual therapy provided to subgroups of
participants identified as likely to respond to manual therapy.
Data sources
A systematic search of electronic databases of MEDLINE, EMBASE, CINAHL, and
the Cochrane Central Register of Controlled trials (CENTRAL). This search was
updated to September 2012
Trial eligibility criteria
RCTs on manual therapy for participants identified as belonging to a sub-group of
LBP likely to respond to manual therapy were included.
Trial appraisal and synthesis methods
Identified trials were assessed for eligibility. Data from included trials was extracted
by two authors independently. Risk of bias in each trial was assessed using the PEDro
scale and the overall quality of evidence rated according to the GRADE domains.
Treatment effect sizes and 95% confidence intervals were calculated for pain and
activity.
Results
Seven RCTs were included in the initial review with one additional trial included
following the search update (Apeldoorn, et al., 2012). Clinical and statistical
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heterogeneity precluded meta-analysis. Significant treatment effects were found
favouring subgroup specific manual therapy over a number of comparison treatments
for pain and activity at short and intermediate follow-up. However, the overall
GRADE quality of evidence was very low.
Conclusions
This review found preliminary evidence supporting the effectiveness of subgroup
specific manual therapy. The inclusion of an additional RCT did not alter the overall
conclusion of this review.

•
•

534 trials identified
Electronic databases
Relevant reference lists

140 duplicates removed

394 trials screened by title and
abstract

18 full text articles retrieved and
eligibility assessed

376 excluded

•
•
•
•

17 trials excluded
1 publication type
1 not RCT
7 not assessing manual
therapy intervention
8 no subgroup

1 trial included

Figure E: Flow chart showing progression of randomised controlled trials, identified
by the search update, through the selection process

References
Apeldoorn, A. T., Ostelo, R. W., van Helvoirt, H., Fritz, J. M., Knol, D. K., van
Tulder, M. W., & de Vet, H. C. (2012). A randomised controlled trial of a
classification-based system for subacute and chronic low back pain. Spine, 37(16),
1347-1356.
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Appendix F: Taping protocol
The following protocol should be followed with taping. This protocol had been
reproduced from the STOPS treatment manual

• Tape with the participant standing in a comfortably upright position. In
participants with an excessive lordosis, rigid tape should be applied in 10-20
degrees of lumbar flexion to ensure tape is not overly tensioned (resulting in
tape dislodging when the participant puts on their shoes)
• Check the skin area to be taped. Do NOT apply or re-apply tape over broken or
damaged skin.
• Apply skin prep (eg. comfeel) to the area to be taped
• Apply non-allergic tape (eg. fixomul, hypafix) first, in all cases
• Apply rigid strapping tape over the non-allergic tape. Ensure there is no rigid
tape in direct contact with the skin.
• Tape should be applied in three strips, one vertically along the spine from T8 to
S2, and two diagonally (approx. 35 degree angle) from T8 to the opposite
PSIS.
Tape weaning should be achieved firstly by reducing from three strips to one central
strip (do once only). Participants should be weaned off the tape in accordance with
the taping flowchart (see following page).
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Taping protocol

Note: GOOB = getting out of bed, AM = morning
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Appendix G: Ethics approval for the randomised controlled trial
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Ethics approval for the randomised controlled trial letter continued
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Please note that at the time ethics approval was sought Sarah Slater (nee Thompson)
was awaiting comencement of candidature. Once Ms Slater was formally enrolled at
La Trobe University an ethics ammendment for her inclusion on the research team
was sought. Please see details in response below.
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Appendix H: Example of newspaper advertisments used to recruit participants
in the randomised controlled trial
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Appendix I: Poster used to recruit participants for the randomised controlled
trial
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Appendix J: Flyers used in the recruitment of the randomised controlled trial to
supplement the posters
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Appendix K: Phone screening form used in the randomised controlled trial
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Appendix L: Participant information sheet

Spinal Management
Clinics of Victoria
PARTICIPANT INFORMATION SHEET
Project title: Specific Treatment of Problems of the Spine (STOPS) study: Specific
manual physiotherapy treatment and advice versus advice alone for sub-acute low
back pain: a randomised controlled trial.
Who are the researchers?
Dr. Jon Ford
o Musculoskeletal Physiotherapist
o Research Fellow, Low Back Research Team, Musculoskeletal Research
Centre La Trobe University
o General Manager, Spinal Management Clinics, LifeCare
Ms Sarah Thompson
o Physiotherapist
o Masters by Research Candidate, Low Back Research Team, Musculoskeletal
Research Centre, La Trobe University
o Consulting Physiotherapist, Spinal Management Clinics, LifeCare
Prof. Nicholas Taylor
o Physiotherapist
o Professor of Physiotherapy, School of Physiotherapy, La Trobe University and
Eastern Health
What is the research project about?
This project is about comparing two different physiotherapy treatments for people
with low back pain due to an injury to the facet joints of the lower back. The results of
the project will assist in establishing which physiotherapy treatment approaches are
the most effective for people with this injury.
Why am I being asked to be in this project?
Participants are being identified for this project through doctors, surgeons,
physiotherapists, public flyers, and newspaper advertising. We are asking you to take
part in this project because you have mostly one sided lower back pain.
What do I need to do to be in this research project?
All eligible people who agree to participate in this project will be required to:
• Attend an assessment at the participating physiotherapy clinic closest to you.
The physiotherapist will ask you questions about your back problem, and then
perform a brief physical assessment to see if you fit the eligibility criteria for the
study. During the physical assessment, the physiotherapist will ask to look at
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•

•

•

•
•

your lower back area, and they will assess how strong your stomach muscles
are. They will measure how far you can bend your back forwards, backwards
and side-ways. They will also lift your legs whilst you are lying on your back,
press on your back to find any areas of pain, and check the reflexes, sensation,
and muscle strength in your legs. You will also be asked to perform ten
backward bending movements of your lower back while you are lying on your
stomach. The assessment will take about 30 minutes.
Complete a registration form, which will ask you to provide your name, date of
birth, and contact details. You will also be asked to provide contact details for
two alternative contact people (eg. friends or relatives). This will allow the
researchers to still contact you in case you move house or change your phone
number.
Complete a set of written questionnaires at the first physiotherapy assessment.
You will then be posted the same questionnaires after 5 weeks, 10 weeks, 6
months, 1 year and 2 years to complete, and a reply paid enveloped will be
included for you to return them. The questionnaires ask about your pain,
what medications you are taking for your back condition, and the way your
condition affects your life and daily activities. The full set of questionnaires
should take about 30-45 minutes to complete.
Attend a one-on-one interview with one of the researchers, at the end of the
treatment program. You will be asked questions about how you found the
treatment program, and any changes that you have noticed since commencing
the treatment. The interview will take about 30-45 minutes, and will be voice
recorded on a tape. The interview will then be transcribed into a manuscript.
You will be sent a copy of the interview manuscript to check that it is accurate.
You will be able to continue seeing your doctor or medical specialist, and you
will be able to take any medications that are recommended by your doctor or
pharmacist.
During the first ten weeks of the trial, you will be asked to avoid having other
treatments including surgery. However, if your condition deteriorates or your
doctor or specialist recommends that you need other treatments, then we will
not stop you from having these.

If you agreed to participate, you will be randomly assigned to receive one of two
physiotherapy treatments. You will have a 50% chance of receiving either treatment,
but we are not able to predict which treatment you will receive. The two
physiotherapy treatments will involve:
1) Physiotherapy advice group
•
If you are assigned to this treatment you will attend two 30-minute
sessions with the physiotherapist who assessed you. One session will be
done shortly after you commence the trial, and the other will be about sixweeks later. At these sessions, the physiotherapist will give you
information and advice about your condition, and recommend ways to
manage your condition at home. The physiotherapist will answer any
questions or concerns that you may have about your condition. They will
also give you some practical tips such as showing you how to lift
correctly, and they will suggest some home exercises such as walking.
2) Physiotherapy manual therapy management group
•
If you are assigned to this group you will attend ten 30 minute sessions
with the physiotherapist who assessed you. The sessions will be spread
over a 10-week period. During these sessions the physiotherapist will
give you information about your condition and will show you ways to
manage it. You will be provided with manual therapy including
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mobilization +/- manipulation. If you are assigned to this group you will
also be taught exercises to strengthen your stomach muscles.
Follow-up procedures
If you choose to participate in the trial, we will send questionnaires to your nominated
address after 5 weeks, 10 weeks, 6 months, 1 year and 2 years to measure your
progress. While your name will not appear on the questionnaire, they will be coded
so we can tell if you have returned them or not. If you do not complete and return the
questionnaires within one-week of receiving them, your treating physiotherapist or
one of the researchers will contact you or one of the alternative contact people that
you designated on your personal details form.
Is there likely to be a benefit to me?
By participating in this trial, you will receive 10 weeks of free physiotherapy treatment
for your condition. The treatment is being carried out at 13 different physiotherapy
clinics within the network of Spinal Management Clinics, which is a sub-division of
LifeCare Health/Health Networks Australia. LifeCare Health/Health Networks
Australia are providing funding for the treatment.
In each treatment group you will be receiving treatment that has been scientifically
shown to benefit people with your condition. While there is no guarantee of benefit,
we expect that many participants in both of the groups will benefit from participating
in this project. Possible benefits may include improved pain and improved ability to
perform activities.
Your participation in this research will help us determine the best physiotherapy
treatment techniques for people with conditions like yours.
What are the possible risks and/or side effects?
It is not expected that participation in this trial will pose any significant health risks to
you. Some people may experience a brief increase in low back and or leg pain after
manual therapy treatment but this would be expected to settle within a few hours.
Some people who do the strengthening exercises may experience some mild muscle
discomfort in their stomach undertaking some of the exercises, but this would
normally be expected to resolve within 1-2 days. The risk of discomfort or increased
symptoms will be minimized by the fact that exercises will be supervised by an
experienced physiotherapist. Your physiotherapist will also be able to modify the
dosage of exercises to reduce any discomfort that may be experienced.
To minimize risks, people will NOT be eligible to participate if they are pregnant, have
disturbed bladder or bowel function due to their back condition, have deteriorating
weakness in their leg or foot muscles due to their back condition, are unable to walk
safely, or have spinal stenosis or spondylolisthesis. If any signs of significant
deterioration in your condition were to occur during the trial, we would refer you to
your medical practitioner for further investigations or management and you may
cease the trial if they recommend this.
What will be done to make sure the information is confidential?
Your personal details and identity will be known only by the treating physiotherapist,
the researcher(s), and an administrative assistant. Your personal records will be
stored in secure locations such as locked filing cabinets, and among the other
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medical records at your treating physiotherapy clinic. An identification code rather
than your name will be written on questionnaires that you fill in. You will therefore
remain anonymous throughout the study.
If you participate in the one-on-one interview with one of the researchers at the
completion of the treatment, the tape recorded interview and resultant manuscript will
not contain your name. You will have an opportunity to check the manuscript for
accuracy before it is used in any reports.
The results of this study will be shared through journal articles, conference
presentations, and a thesis completed by one or more of the researchers. You will
not be identifiable in any of these reports. It is possible that the data may be used for
other research projects by members of the La Trobe University Low Back Research
Team in the future to answer different research questions. This would only occur with
the permission of the current researchers, and none of your personal or identifiable
information would be given to other researchers.
All computer records relating to this study will be kept on password-protected
computers of the researchers and the administrative assistant. All hard-copy records
will be kept at your treating physiotherapy clinic, and in a locked filing cabinet at La
Trobe University, Bundoora, for a period of 15 years after publication. The raw data
and computer files will then be destroyed.
Can I find out my test results?
If you would like to know your individual results or the results of the trial overall, a
summary of these will be available from the researchers upon request.
Can I withdraw from the study?
Participation in this research project is voluntary, and hence you are not obliged to
take part. You are also free to withdraw from the project at a later stage if you change
your mind.
If you choose not to participate, or withdraw from the project at a later stage, there
will be no penalties for this decision. However, you will only receive the free
physiotherapy treatment offered in this research trial if you agree to participate. If you
do not participate, or if you withdraw from the trial at a later stage, your treating
physiotherapist will still be willing to treat you for their normal consultation fee.
You have the right to withdraw from active participation in this project at any time. If
you are unable to continue with the treatment for any reason, we would still value
your responses on the follow-up questionnaires that we send to you. However, if you
wish to take no further part in the project (including the follow-up questionnaires), you
may withdraw from the project completely.
Furthermore, you may demand that existing data arising from your participation are
not used in the research project provided that this right is exercised within four weeks
of the completion of your participation in the project. If this is the case, you are asked
to complete the “Withdrawal of Consent Form” or to notify one of the researchers by
e-mail or telephone that you wish to withdraw your consent for your data to be used
in this research project.
Declaration of dual interests
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Please note that Dr Jon Ford is the supervisor of La Trobe University higher degree
research students involved in conducting this project and is also a partner of the
LifeCare/Spinal Management Clinics where the treatment for the project will occur.
Some of the higher degree students are also engaged providing physiotherapy
services from LifeCare/Spinal Management Clinics.
In the event of any opportunities for financial benefit arising as a result of the trial, the
researchers would negotiate with the Masters by Research Candidate their potential
role in realising and benefiting from the opportunity. The roles of each researcher
would be defined according to the level and significance of input into the trial. If
consensus was not reached an additional party, with no direct relationship to the
research would be appointed by the Physiotherapy Head of School to resolve the
conflict.
Further questions or information
If you have any questions or want further information regarding this trial, you can
contact the principal researcher, Dr Jon Ford on 0422 244 183 or
j.ford@latrobe.edu.au, Ms Sarah Thompson on 0404 433 164 or
sl5thompson@students.latrobe.edu.au or Prof Nicholas Taylor on 03 9479 5815 or
n.taylor@latrobe.edu.au.
Complaints
If you have any complaints that the investigator has not been able to answer to your
satisfaction, you may contact Barbara Doherty, Administrative Officer, University
Human Ethics Committee, Research and Graduate Studies Office, La Trobe
University, Victoria, 3086 (Ph. 03 9479 1443, e-mail: b.doherty@latrobe.edu.au).
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Appendix M: Booklet of questionnaires to be completed at baseline in the
randomised controlled trial

Spinal Management
Clinics of Victoria

BASELINE QUESTIONNAIRE BOOKLET
Please write your name here: _______________________________________
Please write you date of birth here: _____/_____/_____

In order for us to determine whether you are eligible to participate in the trial, we need to find out some
detailed information about your low back and leg (sciatica) problem. Please complete the following
questionnaires before you attend for your physiotherapy assessment. If you do participate in the trial,
some of these questionnaires will be sent to you to complete again after 5 weeks, 10 weeks and 6
months, and these will be used to asses any changes that may be occurring in your condition.
It is important that you answer all questions. If you are unsure what a particular question is asking,
answer all of the questions that you can, and then ask the physiotherapist at your assessment to help
you with any questions you have not understood.
Your answers to the questions on the following pages will remain confidential. When we receive your
completed questionnaire booklet, we will remove your name and date of birth and replace these with an
identification number. This identification number will allow us to analyse data without using your name.
Please leave this cover page attached, and keep all the pages intact, otherwise we will not know who
this booklet belongs to.

1
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Identification number:_____________________

1. Please write the date that you filled out this questionnaire booklet: _____ / ______ / ________

2. Please rate your back pain by circling the number below that best describes your pain on average
over the last week
0
No pain

1

2

3

4

5

6

7

8

9
10
Worst pain possible

3. Please rate your leg pain by circling the number below that best describes your pain on average over
the last week
0
No pain

1

2

3

4

5

6

7

8

9
10
Worst pain possible

2
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4. OSWESTRY DISABILITY QUESTIONNAIRE (modified)
This questionnaire has been designed to give us information as to how your back or leg pain is affecting your ability
to manage in everyday life. Please answer by checking one box in each section for the statement which best
applies to you. We realise you may consider that two or more statements in any one section apply but please just
shade out the spot that indicates the statement which most clearly describes your problem.
Section 1: Pain Intensity
I have no pain at the moment
The pain is very mild at the moment
The pain is moderate at the moment
The pain is fairly severe at the moment
The pain is very severe at the moment
The pain is the worst imaginable at the moment
Section 2: Personal Care (Washing, Dressing,
etc.)
I can look after myself normally without causing
extra pain
I can look after myself normally but it causes extra
pain
It is painful to look after myself and I am slow and
careful
I need some help but can manage most of my
personal care
I need help every day in most aspects of self care
I do not get dressed, wash with difficulty and stay
in bed
Section 3: Lifting
I can lift heavy weights without extra pain
I can lift heavy weights but it gives me extra pain
Pain prevents me lifting heavy weights off the floor
but I can manage if they are conveniently placed e.g.
on a table
Pain prevents me lifting heavy weights but I can
manage light to medium weights if they are
conveniently positioned
I can only lift very light weights
I cannot lift or carry anything
Section 4: Walking
Pain does not prevent me walking any distance
Pain prevents me from walking more than 2
kilometres
Pain prevents me from walking more than 1
kilometre
Pain prevents me from walking more than 500
metres
I can only walk using a stick or crutches
I am in bed most of the time
Section 5: Sitting
I can sit in any chair as long as I like
I can only sit in my favourite chair as long as I like
Pain prevents me sitting more than one hour
Pain prevents me from sitting more than 30
minutes
Pain prevents me from sitting more than 10
minutes
Pain prevents me from sitting at all

Section 6: Standing
I can stand as long as I want without extra pain
I can stand as long as I want but it gives me extra
pain
Pain prevents me from standing for more than 1
hour
Pain prevents me from standing for more than 30
minutes
Pain prevents me from standing for more than 10
minutes
Pain prevents me from standing at all
Section 7: Sleeping
My sleep is never disturbed by pain
My sleep is occasionally disturbed by pain
Because of pain I have less than 6 hours sleep
Because of pain I have less than 4 hours sleep
Because of pain I have less than 2 hours sleep
Pain prevents me from sleeping at all
Section 8: Social Life
My social life is normal and gives me no extra
pain
My social life is normal but increases the degree
of pain
Pain has no significant effect on my social life
apart from limiting my more energetic interests e.g.
sport
Pain has restricted my social life and I do not go
out as often
Pain has restricted my social life to my home
I have no social life because of pain
Section 9: Traveling
I can travel anywhere without pain
I can travel anywhere but it gives me extra pain
Pain is bad but I manage journeys over two hours
Pain restricts me to journeys of less than one hour
Pain restricts me to short necessary journeys
under 30 minutes
Pain prevents me from traveling except to receive
treatment
Section 10: Work/Housework
My normal housework/work activities do not cause
pain.
My normal housework/work activities increase my
pain, but I can still perform all that is required of me.
I can perform most of my housework/work
activities, but pain prevents me from performing more
physically stressful activities (eg lifting, vacuuming).
Pain prevents me from doing anything but light
housework/work duties.
Pain prevents me from doing even light
housework/work duties.
Pain prevents me from performing any
housework/work duties.

3
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5. How often in the PAST WEEK have you had each of the following symptoms? (please circle one
number for each symptom)
Not at all

Very
rarely

A few
times

About half
the time

Usually

Almost
always

Always

1. Low back pain

0

1

2

3

4

5

6

2. Leg pain (sciatica)

0

1

2

3

4

5

6

3. Numbness or tingling in
leg, foot, or groin

0

1

2

3

4

5

6

4. Weakness in leg or foot
(e.g. difficulty lifting foot)

0

1

2

3

4

5

6

5. Back or leg pain while
sitting

0

1

2

3

4

5

6

6. On a scale of 0 to 6, please rate the following symptoms according to how bothersome they were in
the PAST WEEK: (please circle one number for each symptom)
Not
bothersome

Somewhat
bothersome

Extremely
bothersome

1. Low back pain

0

1

2

3

4

5

6

2. Leg pain (sciatica)

0

1

2

3

4

5

6

3. Numbness or tingling in
leg, foot, or groin

0

1

2

3

4

5

6

4. Weakness in leg or foot
(e.g. difficulty lifting
foot)
5. Back or leg pain while
sitting

0

1

2

3

4

5

6

0

1

2

3

4

5

6

4
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7. We would like to know what other treatments you have tried for your current back problem before you
commenced this trial. Please indicate by ticking the boxes below if you have had any of the following
treatments for your back / leg problem (tick all relevant boxes)

! Seen my general practitioner (doctor).
If you have seen your doctor, how many visits have you had? ____________________

! Seen a surgeon.
If you have seen a surgeon, how many visits have you had? _____________________

! Seen another specialist doctor (eg. rheumatologist, sports physician)
If you have, how many visits and what type of specialist did you see?
___________________________________________________

! Seen a chiropractor.
If you have seen a chiropractor, how many visits have you have? _________________

! Seen an osteopath.
If you have seen an osteopath, how many visits have you have? __________________

! Seen a massage therapist.
If you have seen a massage therapist, how many visits have you have? ____________

! Seen a physiotherapist.
If you have seen a physiotherapist, how many visits have you have? ______________

! Had acupuncture.
If you have had acupuncture, how many visits have you have? ___________________

! Had an injection into your back (eg. an epidural or nerve block). If so, please
indicate the date and type of injection?
_________________________________________

! Had back surgery.
If you have had back surgery, indicate the date and type of surgery:
__________________________________________________________________

! Any other treatments? If you have, please state:
______________________________________________________________________________
8. Prior to commencing in this trial, how satisfied have you been with your overall healthcare / treatment
for your current episode of low back pain or leg symptoms (sciatica)? (tick one box)
Very
dissatisfied

Somewhat
dissatisfied

Neither satisfied
nor dissatisfied

Somewhat
satisfied

Very
satisfied

9. Prior to commencing in this trial, how satisfied have you been with the results of your overall
healthcare / treatment for your current episode of low back pain or leg symptoms (sciatica)? (tick one
box)
Very
dissatisfied

Somewhat
dissatisfied

Neither satisfied
nor dissatisfied

Somewhat
satisfied

Very
satisfied

5
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19. If you were not working, what was the reason for this?

! paid leave/sick leave because of low back problems
! paid leave/sick leave because of other reason(s)
! unpaid leave
! unemployed because of low back problems
! unemployed because of other reason(s)
! student
! keeping house/ homemaker
! retired
! on a disability pension
20. Please write down any medications you took for your back or leg condition in the last 24-hours.
(Include medication prescribed by your doctor as well as other medication).
Name of medication
Example: Panadol

Number of tablets taken
in the last 24-hours
2

Medication strength as shown
on the pack (mg)
500mg

1
2
3
4
5
6
7
8

8
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21. By placing a tick in one box in each group below, please indicate which statements best describe
your own health state today.

Mobility
I have no problems in walking around
I have some problems in walking around
I am confined to bed

!
!
!

PLEASE TICK
ONE BOX

Personal Care
I have no problems with personal care
I have some problems washing or dressing myself
I am unable to wash or dress myself

!
!
!

PLEASE TICK
ONE BOX

Usual Activities (e.g. work, study, housework, family or leisure activities)
I have no problems with performing my usual activities
I have some problems with performing my usual activities
I am unable to perform my usual activities

!
!
!

PLEASE TICK
ONE BOX

Pain/Discomfort
I have no pain or discomfort
I have moderate pain or discomfort
I have extreme pain or discomfort

!
!
!

PLEASE TICK
ONE BOX

Anxiety/Depression
I am not anxious or depressed
I am moderately anxious or depressed
I am extremely anxious or depressed

!
!
!

PLEASE TICK
ONE BOX

9
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Best
imaginable
health state

22. To help people say how good or bad a health state is,
we have drawn a scale (rather like a thermometer) on

100

which the best state you can imagine is marked 100
and the worst state you can imagine is marked 0.
We would like you to indicate on this scale how good

9 0

or bad your own health is today, in your opinion.
Please do this by drawing a line from the box below to
whichever point on the scale indicates how good or

8 0

bad your health state is today.

7 0

6 0

Your own
health state
today

5 0

4 0

3 0

2 0

1 0

0
Worst
imaginable
health state

10
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Orebro Musculoskeletal Pain Screening Questionnaire

23.

4.

Where do you have pain? Place a tick for all appropriate sites.

! neck ! shoulders ! upper back ! lower back ! leg
5.

How many days of work have you missed because of pain during the past 18 months? Tick one

! 0 days [1]

! 1-2 days[2]

!1 month [6] ! 2 months [7]
6.

7.

! 8-14 days [4] ! 15-30 days [5]

! 3-6 months [8]

! 6-12 months [9] ! over 1 year [10]

! 0-1weeks [1]

! 1-2 weeks [2]

! 3-4 weeks [3]

! 4-5 weeks [4]

! 6-8 weeks [5]

! 9-11 weeks [6]

! 3-6 months [7] ! 6-9 months [8] ! 9-12 months [9] ! over 1 year [10]

Is your work heavy or monotonous? Circle the best alternative.
2

3

4

5

6

7

8

9

10
Extremely

How would you rate the pain that you have had during the past week? Circle one.
0
1
No pain

9.

! 3-7 days [3]

How long have you had your current pain problem? Tick one

0
1
Not at all
8.

Other (please state)

2

3

4

5

6

7

8

9

10
Pain as bad as it could be

In the past 3 months, on average, how bad was your pain? Circle one.
0
1
2
3
4
5
6
7
8
9
10
No pain
Pain as bad as it could be

10. How often would you say that you have experienced pain episodes, on average, during the past 3 months?
Circle one.
0
1
Never

2

3

4

5

6

7

8

9

10
Always

11. Based on all the things you do to cope, or deal with your pain, on an average day, how much are you able to
decrease it? Circle one (10-)
0
1
2
Can’t decrease
it at all

3

4

5

6

7

8

9

10
Can decrease it completely

12. How tense or anxious have you felt in the past week? Circle one.
0
1
2
3
4
5
6
7
8
9
10
Absolutely calm and relaxed
As tense and anxious as I’ve ever felt
13. How much have you been bothered by feeling depressed in the past week? Circle one.
0
1
Not at all

2

3

4

5

6

7

8

9

10
Extremely

14. In your view, how large is the risk that your current pain may become persistent? Circle one.
0
1
No risk

2

3

4

5

6

7

8

9

10
Very large risk

15. In your estimation, what are the chances that you will be working in 6 months? Circle one (10-)
0
1
No chance

2

3

4

5

6

7

8

9

10
Very large chance

16. If you take into consideration your work routines, management, salary, promotion possibilities and work
mates, how satisfied are you with your job? Circle one (10-)
0
1
2
Not satisfied at all

3

4

5

6

7

8

9

10
Completely satisfied

11
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Here are some of the things which other people have told us about their pain. For each statement please circle one
number from 0 to 10 to say how much physical activities, such as bending, lifting, walking or driving would affect your
pain.
17. Physical activity makes my pain worse.
0
1
2
3
Completely disagree

4

5

6

7

8

9

10
Completely agree

18. An increase in pain is an indication that I should stop what I’m doing until the pain decreases.
0
1
2
3
Completely disagree

4

5

6

7

8

9

10
Completely agree

9

10
Completely agree

19. I should not do my normal work with my present pain.
0
1
2
3
Completely disagree

4

5

6

7

8

Here is a list of 5 activities. Please circle the one number which best describes your current ability to participate in each
of these activities (10-)
20. I can do light work for an hour.
0
1
2
Can’t do it because
pain problem

3

4

5

6

7

8

9

10
Can do it without
pain being a problem

4

5

6

7

8

9

10
Can do it without
pain being a problem

21. I can walk for an hour.
0
1
2
Can’t do it because
pain problem

3

22. I can do ordinary household chores.
0
1
2
Can’t do it because
pain problem

3

4

5

6

7

8

9

10
Can do it without
pain being a problem

3

4

5

6

7

8

9

10
Can do it without
pain being a problem

3

4

5

6

7

8

9

10
Can do it without
pain being a problem

23. I can go shopping.
0
1
2
Can’t do it because
pain problem
24. I can sleep at night.
0
1
2
Can’t do it because
pain problem

12
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Subjective Complaints Questionnaire
PATIENT DETAILS

Date of birth
Gender

_______ / _________ / ______________

male
female

Current postcode

____________________________

Current occupation

____________________________

Weight (in kilograms)

____________________________

Height (in centimeters)

____________________________

Highest level of education?

completed primary school
completed secondary school
completed tertiary course

In what country were your parents born?

both in Australia
one in Australia
both overseas

Are you a smoker?

yes
no

If you are a smoker, on average, how many
cigarettes do you smoke a day?

less than 10
10 - 20
more than 20
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ARE YOUR SYMPTOMS STABLE?

Have you taken any tablets for
your back today?

No
1 to 3 tablets
4 to 6 tablets
more than 6 tablets

If you have taken tablets today,
what kind were they?

not applicable
pain killers
anti-inflammatory
muscle relaxant
anti-depressant
don't know
other (please describe)
________________________________________________

A "flare up" is a period of 1 - 14
days where your symptoms are
much worse than normal. Are

yes
no

you currently experiencing a
"flare up"?

Have you done anything today or
yesterday that has aggravated
your pain?

yes
no
If yes please describe
______________________________
_______________________________________________
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......
. . . . .WHERE
.
ARE YOUR SYMPTOMS? *
• Mark the areas where you feel the described symptoms that come from your back
• Be as exact as possible in marking where the symptoms begin and end on the body
• Use the appropriate symbols
• Include all affected areas

Dull
Aching
Stabbing

Burning
Pins and
Needles

Numb
Cramp

*Modifed from Ransford et al (1976)
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SYMPTOM DETAILS

In the past 3 days have you had pins and needles
or numbness below your waist that is related to
your back problem?

yes
no
(If the answer is yes please ensure
you have marked the location on the
previous page)

In the past 3 days where has your most severe pain
been?
Please tick only one box.

back
buttock(s)
groin (s)
upper leg(s)
lower leg(s)
foot / feet

In the past 3 days have you experienced "foot drop" or
difficulty rising up onto your toes?

Over the past 3 days do your symptoms in the back
feel mostly deep inside or more on the surface?

yes
no

deep
on the surface
not applicable

Over the past 3 days do your symptoms in the leg feel
mostly deep inside or more on the surface?

deep
on the surface
not applicable

If you have leg and back symptoms, are they
related? For example when your back gets worse,
does your leg also get worse?

yes
no
not applicable
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WHAT POSITIONS AND ACTIVITIES ARE LIMITED BY YOUR SYMPTOMS?

For us to understand your back problem it is important that we know how your symptoms
feel with different positions and activities.

For each position or activity tick the box next to the answer that best matches your problem
over the last 24 hours. Please answer all questions.

For example, if you had to stop walking after 15 minutes because of your low back symptoms
you would tick the box “15 minutes”.

Pain prevents me from walking longer than:

at least 30 minutes
30 minutes
15 minutes
5 minutes
cannot do at all

Pain prevents me from standing in one place without
moving or shifting weight longer than:

at least 30 minutes
30 minutes
15 minutes
5 minutes
cannot do at all

Pain prevents me from sitting with my backside
against the backrest of a firm chair longer than:

at least 30 minutes
30 minutes
15 minutes
5 minutes
cannot do at all
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Pain prevents me from sitting in a soft couch in a
slouched position longer than:

at least 30 minutes
30 minutes
15 minutes
5 minutes
cannot do at all

Pain prevents me from lying on my back longer
than:

at least 30 minutes
30 minutes
15 minutes
5 minutes
cannot do at all
not applicable

Pain prevents me from lying on my stomach longer
than:

at least 30 minutes
30 minutes
15 minutes
5 minutes
cannot do at all
not applicable
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WHICH POSITIONS AND ACTIVITIES DO YOU FIND DIFFICULT?

Following are some further positions and activities that you may find difficult. For each
position or activity circle the number or tick the box next to the answer that best matches
your problem over the last 24 hours. Please answer all questions.

How difficult is getting into a car as a

0 = not difficult at all

result of your symptoms?

1 = minimally difficult
2 = somewhat difficult
3 = fairly difficult
4 = very difficult
5 = unable to do

If getting into a car is difficult
because of your symptoms which
part of the activity is most difficult?

bending the back to sit down
twisting the back
lifting the legs into the car
ducking the head
not applicable

How difficult is standing up from

0 = not difficult at all

sitting as a result of your symptoms?

1 = minimally difficult
2 = somewhat difficult
3 = fairly difficult
4 = very difficult
5 = unable to do

If standing up from sitting is difficult
because of your symptoms, which
part of the activity is most difficult?

leaning forward to get up
straightening up your back from a bent
position
not applicable
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WHICH ACTIVITIES DO YOU FIND DIFFICULT? (CONT)
How difficult is coughing or sneezing

0 = not difficult at all

as a result of your symptoms?

1 = minimally difficult
2 = somewhat difficult
3 = fairly difficult
4 = very difficult
5 = unable to do

When lying down on your side, is it
sorer to lie on one side than the
other?
If so, which side is the most
comfortable to lie on?

yes
no

the sore side
the good side
not applicable

How difficult is forward bending?

0 = not difficult at all
1 = minimally difficult
2 = somewhat difficult
3 = fairly difficult
4 = very difficult
5 = unable to do

How difficult is lifting objects from

0 = not difficult at all

the floor to waist level?

1 = minimally difficult
2 = somewhat difficult
3 = fairly difficult
4 = very difficult
5 = unable to do
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WHAT RELIEVES YOUR SYMPTOMS?

Consider the following activities / positions. Do they relieve your symptoms? Please tick the
appropriate box. Choose one answer only that best matches your problem over the last 24
hours.

Standing in one place without moving or shifting weight

yes
no

Sitting with you backside against the backrest of a firm
chair

Sitting in a soft couch slouched

yes
no

yes
no

Walking short distances
(For example one block)

Lying on your back

yes
no

yes
no

Lying on your back with your legs bent

yes
no

Lying on your sore side

yes
no
not applicable

Lying on your good side

yes
no
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not applicable
WHAT RELIEVES YOUR SYMPTOMS? (CON’T)

Lying on your stomach

yes
no

Other activities that ease your symptoms?
Please
describe:____________________________________________________________________
____
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HISTORY OF YOUR SYMPTOMS

The following section of the questionnaire relates to the history of your symptoms. Please
answer all the following questions by ticking the box. Choose one answer only that best
matches your problem .

Is this the first episode of low back or
leg symptoms in your life?

yes
no

How many weeks has this episode of
leg symptoms lasted?

______________ weeks

How many weeks has this episode of
back symptoms lasted?

If this is not the first episode of
symptoms how many episodes have
you had in your life?

______________ weeks

up to 4
more than 4
not applicable

If this is not the first episode of
symptoms, when was your first
episode?

less than 1 month ago
2 - 6 months ago
6 - 12 months ago
1 - 2 years ago
more than 3 years ago
not applicable

Since your first episode how often
have you had symptoms?

less than half the time
more than half the time
constantly
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HISTORY OF YOUR SYMPTOMS (CONT)
Describe the first time your
symptoms came on

symptoms came on suddenly due to a specific cause
symptoms came on suddenly for no apparent reason
symptoms came on gradually due to a specific cause
symptoms came on gradually for no apparent reason
can't remember
other (describe) _____________________________
_______________________________________________

If your symptoms came on

____________________________________________________

due to a specific cause,

____________________________________________________

please describe this
At what time of day did the
symptoms come on?

morning
afternoon
evening
night time
can't remember

When your symptoms first
came on, how was it the
following day?

better than on the first day
much worse over the next day
much worse the next morning
the same the next day
can't remember

Have you ever worked for
greater than 6 months in a
job involving heavy lifting?
(For example storework

yes
no

lifting > 15kg)
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HISTORY OVER THE PAST THREE DAYS

The following section of the questionnaire relates to your symptoms over the past three days.
Please answer all the following questions by circling the number or ticking the box. Choose
one answer only that best matches your problem

In the past 3 days what time of the
day have your symptoms usually
been the worst?

always the same amount of pain
morning
afternoon
when you are trying to get to sleep at night
at night while sleeping
no specific pattern
both morning and evening

In the past 3 days how often have the
symptoms made it hard to get to
sleep?

not at all
some nights
most nights
every night

In the past 3 days how often have the
symptoms woken you while
sleeping?

not at all
some nights
most nights
every night

In the past 3 days if the symptoms
have woken you, what has been the
reason?

not applicable
rolling over
wake due to pain without moving
Other
_____________________________________
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History over the past three days (con’t)

In the past 3 days if the symptoms
have woken you, how long has it
taken to get back to sleep?

not applicable
less than 30 minutes
greater than 30 minutes
nothing helps, can't fall back to sleep

In the past 3 days if the symptoms
have woken you, what have you done
so you can go back to sleep?

not applicable
nothing helps, can't fall back to sleep
change positions in bed

Please tick one box only (the thing
you usually do to get back to sleep)

sit up
get out of bed
take medication
Other
_____________________________________

Is your bed firm, or is it soft and
saggy in the middle?

Are your symptoms constantly with
you 24 hours a day even when you
rest or gently walk?
In the past 3 days have you had a
painful or stiff back in the morning?

If so how long does it take for the
pain/stiffness to ease if you don't take
medication?

firm
soft

yes
no

yes
no

less than one hour
greater than 1 hour
constant pain/stiffness all day
I always take medication
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Appendix N: Details of the physical examination procedure in the randomised
controlled trial
Observation
The physiotherapist observed the participant at rest in standing and sitting postures
and noted any increase or decrease in lumbar lordosis, as well as the presence of list,
and the list direction if relevant.
Active movement tests
The physiotherapist measured active range of movements at the lumbar spine using a
tape measure to record the distance between the participant’s middle finger and the
floor using reliable protocols (Hahne, et al., 2004). The physiotherapist also recorded
whether the movement was limited by pain, or stiffness, or both. Overpressure was
applied to movement testing when the participant’s symptoms were judged to be
nonirritable, and active movement had not reproduced pain. If pain had not been
reproduced with simple active movements, combined movement testing into extension
and lateral-flexion was also performed, with any pain response recorded. Assessment
of combined movements was considered to be important, given that movements of the
vertebral column involve a combination of movements across different planes and
reproductions of a patient’s symptoms may vary when these movements are assessed
in combination, rather than in isolation (Edwards, 1999).
Lower limb neurological assessment
A standardised protocol was followed with the aim of identifying signs of
neurological compromise in the lower limbs if they existed. This protocol had
previously demonstrated good reliability in a population suspected to have nerve root
compression (Vroomen, de Krom, & Knottnreus, 2000). With the participant in a
seated position, knee and ankle jerk reflexes were tested with 2-3 gentle strikes of
each tendon with a reflex hammer. Muscle strength testing involved the participant
performing single resisted contractions of knee extension (L3), ankle dorsiflexion (L4
segment), first toe extension (L5) and ankle eversion (S1). Sensation for light touch
was tested by stroking a tissue over the anterior thigh, the medial aspect of the knee,
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the medial aspect of the foot, the dorsum of the foot and the lateral foot representing
the dermatomes of L1 to S1(Vroomen, et al., 2000).
Straight leg raise
With the participant lying supine, the physiotherapist passively raised the participant’s
leg, while maintaining full knee extension. The participant was asked to describe the
area of any symptoms experienced, and the angle of hip movement was recorded. The
test was positive if the participants usual leg symptoms were reproduced at any angle
of passive leg raise (Vroomen, et al., 2000). This method of measurement has
previously demonstrated a high degree reliability (Boland & Adams, 2000; Hunt et
al., 2001).
Prone knee bend
With the participant lying prone, the physiotherapist passively flexed the knee,
bringing the participant’s heel towards their buttock. The participant was asked to
describe the area of any symptoms experienced, and the angle of knee flexion was
recorded. The test was considered positive if the participants anterior thigh symptoms
were reproduced at any angle and has also shown good reliability in a population
suspected to have nerve root compression (Vroomen, et al., 2000).
Motor control of the lumbar stabilisers
With the participant in standing, the therapist asked the participant to perform a gentle
contraction of their lower abdominal wall whilst the therapist observed and palpated
for movement and muscle tone of the transversus abdominis (Richardson, et al.,
2004). The therapist recorded the amount of tone as less than, equal to, or greater than
30%, and also recorded the degree of substitution by the participant. With the
participant in lying, the therapist assessed the participant’s control of the lumbar
multifidus muscle, by asking the participant to perform a gentle contraction of the
muscle underneath the therapist’s thumb and index finger (Richardson, et al., 2004).
Once again, the amount of tone and the degree of substitution was recorded.
Repeated movement examination
Before commencing repeated movement testing, the therapist asked the participant to
rate their current resting pain on a 0-10 numerical pain rating scale to gain a baseline
219

measurement of their pain. Repeated movement testing was then performed in both
standing and lying. In standing this typically involved repeated extension. In prone
lying participants were asked to use their arms to push themselves into lumbar spine
extension to the first point of any pain, discomfort or stiffness (McKenzie & May,
2003). This movement was then repeated 10 times, and any change in symptoms such
as an increase or decrease of back pain or leg pain based on reassessment of the
numerical pain rating scale was recorded. Extension in prone with the hips offset, first
to the side of pain, and then to opposite side was also tested. This method of
assessment has previously demonstrated good reliability (Clare, Adams, & Maher,
2005; Kilpikoski et al., 2002).
Lumbar spine palpation
With the participant lying prone, the therapist applied gentle pressure to the spinous
processes and transverses processes at each lumbar vertebrae as described by Maitland
(2005). Lumbar palpation has demonstrated good reliability between physiotherapists
for judgement of pain (Maher & Adams, 1994). Any change in symptoms and
examination findings were noted during and after palpation. If a comparable sign was
found a mini-treatment was performed. For the purposes of the assessment and
treatment, a comparable sign was defined as reproduction of clinical pain on
ipsilateral passive postero-anterior accessory movement applied through the
transverse process or the zygapophyseal joint at one or two segments. A minitreatment as described in Chapter 4 aimed to produce a within-session change but not
a between-session change.
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Appendix O: Participant consent form
CONSENT FORM
Project title: Specific Treatment of Problems of the Spine (STOPS) study:
Specific manual physiotherapy treatment and advice versus advice alone for
sub-acute low back pain: a randomised controlled trial.
Please read the “participant information form” prior to signing this consent form. If you
wish to enrol in the above project, please read the following statement, and sign and
date the form below if you agree with the statement and wish participate in the study:
“I (the participant) have read (or, where appropriate, have had read to me)
and understood the participant information sheet, and any questions I have
asked have been answered to my satisfaction. I agree to participate in the
project, realising that I may physically withdraw from the study at any time and
may request that no data arising from my participation are used, up to four
weeks following the completion of my participation in the research. I agree
that research data provided by me or with my permission during the project
may be included in a thesis, presented at conferences and published in
journals on the condition that neither my name nor any other identifying
information is used.”
Name of Participant (printed):_____________________________
Signature: ______________________________Date __________

Participants will be interviewed by a researcher at the end of the treatment
program. The interview will be tape recorded and transcribed into a manuscript
to allow for detailed analysis of the program. You will be sent a copy of the
interview manuscript to check that it is accurate. Please tick one (1) of the
following boxes regarding consent to record the interview.
Yes, I agree to be recorded for the interview.
No, I do not agree to be recorded for the interview.
Name of Investigator (printed):___________________________
Signature: _____________________________Date __________
Name of Student Supervisor (printed):_____________________
Date: _________
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Appendix P: Electronic clinical notes used by physiotherapists providing the
physiotherapy program with manual therapy – session 1

Participant ID:

(please double click on the header and also insert)

SESSION ONE
Date of session:

Details of DNA / cancellations prior to this attendance?

Brief overview of STOPS trial

History and listening (to maximise a personalised explanation)
Complete a detailed body chart (clear all areas, ask relationship question, consider potential
structures
underlying pain area or that could refer) and put in the participant file
History of symptoms (from first episode) particularly thinking about relationships, mechanism
of injury (refer back to this during later explanations):
History of other treatment/consultations in the past plus results/recommendations (refer back
to this during later explanations:
Work status (record type of work, hours, duties, any issues, or state if not job attached):

Baseline asterisks (list only those that refer to LBP): Refer back to these during flare-ups
etc
Medication type, dose (if known) and number per day:
Night waking frequency:
Getting out of bed frequency:
Morning stiffness duration:
tolerance before P2:
tolerance before P2:
Current resting back pain out of 10:
Current resting leg pain out of 10 (if applicable):
Other subjective asterisk name and score:
Other subjective asterisk name and score:
Extension in standing P1:
Other examination name and P1 range:
Other examination name and P1 range:
Other examination name and P1 range:
Other examination name and P1 range:
Palpatory findings (P1, % of R2, degree of stiffness, R2 or P2 as limitation:
Comments:
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Presence of inflammation
Inflammation present (Yes/No):
(At least 2 of: constant symptoms, GOOB at night due to the pain, AM symptoms > 60
minutes)

Implementation of treatment (if no inflammation)
Mini-treatment (assess an area or technique that when used as Rx can effect a change
eg accessory or physiological movement, provocative neurodynamics)
Area or technique selected:
Assessment findings:
Comparable sign:
Mini-treatment grade:

Mini-treatment reassessment (ensure response of all symptoms are recorded so
relationships can be tested)
Palpatory finding from Session 1:
Current resting back pain out of 10:
Current resting leg pain out of 10 (if applicable):
Extension in standing P1:
Other examination name and P1 range:
Other examination name and P1 range:
Other examination name and P1 range:
Other examination name and P1 range:
Impression (causal structure, relationship between symptoms, contributing factors:

Session 1 treatment components (mandatory components underlined)
MTG Diagnosis explanation (STOPS Diagnosis MTG handout)
STOPS Treatment options MTG (participant handout)
MTG Program timeframes and expectations (Info Sheet)
Ensure the participant is engaged with the program. Ask “how does that sound to you?”
Management of inflammation (if inflammation positive)
Do not provide manual therapy, rather proceed to (ticking each box):
o Refer to page 69 on manual and follow flow chart on page 83 of manual
o Provision and explanation of Inflammation Info Sheet
o Taping
o NSAIDs - a minimum of Voltaren Rapid 25mg (100-150mg per day in 2-3 doses):

o

(Progress to prescription based on clinical judgement)
Walking to P1 2-4 times per day for 5-30 minutes and increase intensity beyond 2 x
30 minutes:
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Treatment selection (select either unilateral PA or rotation unless strong rationale)
APPLY ONLY ONE TREATMENT TECHNIQUE
Treatment target (resistance, neuromodulation or both):
Treatment technique:
Treatment grade:
Treatment reps:
Treatment duration:
Comments:
Ask for and answer any participant questions:
Note any deviations from standard protocol and reasons (eg. flare-up):

Reassessment (ensure response of all symptoms are recorded so relationships can be
tested)
Current resting back pain out of 10:
Current resting leg pain out of 10 (if applicable):
Extension in standing P1:
Other examination name and P1 range:
Other examination name and P1 range:
Other examination name and P1 range:
Other examination name and P1 range:
Impression (causal structure, relationship between symptoms, contributing factors:

Post treatment
Advice to continue the same activity/medication as before the treatment:
*

Warning regarding post treatment soreness according to script :
Record any adverse events (describe as mild, significant or serious) that occurred during or
#
between the session(s) :

Planning for next session
Homework prescribed with written clear instructions using Info Sheets:
All Patient Info Sheets and written instructions placed in the STOPS Participant Folder:
Remind participant to bring STOPS Participant Folder to next session:
Take the participant to reception and book in no more than 3 days post Day 1:

Other comments:
A “minor adverse event” refers to any symptom or event reported by the participant that may
potentially be related to the intervention including short-term pain associated with exercises.
A “significant” adverse event is any symptom or event potentially related to the intervention
that interrupts the participant’s ability to continue with the RCT intervention, or requires the
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participant to be referred to a medical practitioner. This does not include routine referrals back
to medical practitioners for medication reviews. This will include:
o Deterioration in leg symptoms (pain, numbness, lower limb muscle strength) for
more than 1 week that appears related to the treatment
o Deterioration or new onset of shoulder symptoms that continue for more than 1
week
o Onset of radicular symptoms, saddle parasthesia or urinary retention
A “serious” adverse event is any symptom or event potentially related to the intervention that
results in admission to hospital, or permanent disability, or is life threatening.
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Appendix Q: Self-administered follow-up questionnaire booklet
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Appendix R: Cointerventions

Intervent

MT

Advice

Risk difference#

Sessions attended

ion

N (%)

N (%)

(95% CI)

(Median 25th to 75th percentile)
MT

advice

p-value*

General Practitioner care
5 week

0/32 (0%)

0/30 (0%)

0% (-11% to 11%)

0.0 (0.0 to 0.0)

0.0 (0.0 to 0.0)

1.0

10 week

0/33 (0%)

1/30 (3%)

-3% (-17% to 7%)

0.0 (0.0 to 0.0)

0.0 (0.0 to 0.0)

.29

26 week

2/29 (7%)

5/30 (17%)

-10% (-27% to 8%)

0.0 (0.0 to 0.0)

0.0 (0.0 to 0.0)

.22

Surgeon or specialist consultation
5 week

0/32 (0%)

0/30 (0%)

0% (-11% to 11%)

0.0 (0.0 to 0.0)

0.0 (0.0 to 0.0)

1.0

10 week

0/33 (0%)

0/30 (0%)

0% (-11% to 10%)

0.0 (0.0 to 0.0)

0.0 (0.0 to 0.0)

1.0

26 week

2/29 (7%)

2/30 (7%)

0% -15% to 16%)

0.0 (0.0 to 0.0)

0.0 (0.0 to 0.0)

.98

Additional physiotherapy
5 week

0/32 (0%)

0/30 (0%)

0% (-11% to 11%)

0.0 (0.0 to 0.0)

0.0 (0.0 to 0.0)

1.0

10 week

0/33 (0%)

2/30 (7%)

-7% (-21% to 5%)

0.0 (0.0 to 0.0)

0.0 (0.0 to 0.0)

.14

26 week

0/29 (0%)

4/30 (13%) --13%(-30% to -1%)

0.0 (0.0 to 0.0)

0.0 (0.0 to 0.0)

.04

Chiropractic treatment
5 week

0/32 (0%)

0/30 (0%)

0% (-11% to 11%)

0.0 (0.0 to 0.0)

0.0 (0.0 to 0.0)

1.0

10 week

0/33 (0%)

0/30 (0%)

0% (-11% to 10%)

0.0 (0.0 to 0.0)

0.0 (0.0 to 0.0)

1.0

26 week

0/29 (0%)

1/30 (3%)

-3% (-17% to 9%)

0.0 (0.0 to 0.0)

0.0 (0.0 to 0.0)

.33

5 week

0/32 (0%)

0/30 (0%)

0% (-11% to 11%)

0.0 (0.0 to 0.0)

0.0 (0.0 to 0.0)

1.0

10 week

0/33 (0%)

0/30 (0%)

0% (-11% to 10%)

0.0 (0.0 to 0.0)

0.0 (0.0 to 0.0)

1.0

26 week

1/29 (3%)

2/30 (7%)

-3% (-18% to 11%)

0.0 (0.0 to 0.0)

0.0 (0.0 to 0.0)

.55

5 week

4/32 (13%)

3/30 (10%)

3% (-15% to 19%)

0.0 (0.0 to 0.0)

0.0 (0.0 to 0.0)

.79

10 week

3/33 (9%)

4/30 (13%)

-4% (-22% to 12%)

0.0 (0.0 to 0.0)

0.0 (0.0 to 0.0)

.61

26 week

7/29 (24%)

4/30 (13%)

11% (-9% to 30%)

0.0 (0.0 to 0.25)

0.0 (0.0 to 0.0)

.30

Osteopathy

Massage

Acupuncture
5 week

1/32 (3%)

1/30 (3%)

0% (-14% to 13%)

0.0 (0.0 to 0.0)

0.0 (0.0 to 0.0)

.95

10 week

1/33 (3%)

3/30 (10%)

-7% (-23% to 7%)

0.0 (0.0 to 0.0)

0.0 (0.0 to 0.0)

.27

26 week

2/29 (7%)

2/30 (7%)

0% (-15% to 16%)

0.0 (0.0 to 0.0)

0.0 (0.0 to 0.0)

.97

Surgery or injection
5 week

0/32 (0%)

0/30 (0%)

0% (-11% to 11%)

0.0 (0.0 to 0.0)

0.0 (0.0 to 0.0)

1.0

10 week

0/33 (0%)

0/30 (0%)

0% (-11% to 10%)

0.0 (0.0 to 0.0)

0.0 (0.0 to 0.0)

1.0

26 week

0/29 (0%)

0/30 ()%)

0% (-11% to 12%)

0.0 (0.0 to 0.0)

0.0 (0.0 to 0.0)

1.0

Note: MT = physiotherapy program with specific manual therapy
#

risk differences are expressed in terms of an increased or decreased risk of the labelled co-

intervention being received by a participant receiving the physiotherapy program with specific manual
therapy group relative to the advice group.
* p-values are based on the Mann Whitney U test (bolded if statistically significant)
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Appendix S: Medications

MT

Advice

N (%)

N (%)

Baseline

8/33 (24%)

3/31 (10%)

15% (-4% to 33%)

5 week

2/32 (6%)

4/30 (13%)

-7% (-24% to 11%)

10 week

4/33 (12%)

3/30 (10%)

2% (-15% to 19%)

26 week

3/29 (10%)

1/30 (3%)

7% (-8% to 23%)

Baseline

9/33 (27%)

4/31 (13%)

14% (-6% to 33%)

5 week

4/32 (13%)

3/30 (10%)

3% (-15% to 19%)

10 week

6/33 (18%)

4/30 (13%)

5% (-14% to 23%)

26 week

2/29 (7%)

4/30 (13%)

-6% (-24% to 11%)

Baseline

2/33 (6%)

1/31 (3%)

3% (-11% to 17%)

5 week

1/32 (3%)

0/30 (0%)

3% (-9% to 16%)

10 week

0/33 (0%)

0/30 (0%)

0% (-11% to 10%)

26 week

1/29 (3%)

0/30 (0%)

3% (-8% to 17%)

Baseline

1/33 (3%)

0/31 (0%)

3% (-8% to 15%)

5 week

0/32 (0%)

0/30 (0%)

0% (-11% to 11%)

10 week

0/33 (0%)

0/30 (0%)

0% (-11% to 10%)

26 week

0/29 (0%)

0/30 (0%)

0% (-11% to 12%)

Baseline

0/33 (0%)

1/31 (3%)

3% (-16% to 8%)

5 week

0/32 (0%)

0/30 (0%)

0% (-11% to 11%)

10 week

0/33 (0%)

0/30 (0%)

0% (-11% to 10%)

26 week

0/29 (0%)

0/30 (0%)

0% (-11% to 12%)

Baseline

14/33 (42%)

7/31 (22%)

20% (-3% to 40%)

5 week

5/32 (16%)

5/30 (17%)

-1% (-20% to 18%)

10 week

9/33 (27%)

5/30 (17%)

11% (-10% to 30%)

26 week

6/29 (21%)

5/30 (17%)

4% (-16% to 24%)

Intervention

Risk difference (95% CI)

Paracetamol

NSAIDs

Narcotic analgesic

Valium

Prednisalone

Any medication

Note: MT = physiotherapy program with specific manual therapy
#

risk differences are expressed in terms of an increased or decreased risk of the labelled co-

intervention being received by a participant receiving the physiotherapy program with specific manual
therapy group relative to the advice group.
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Appendix T: Sensitivity analysis for primary outcomes for randomised
controlled trial

Number
Outcome

Unadjusted Mean (SD)

included
(MT/Advice)

MT

Unadjusted SMD

Adjusted between

(95% CI)

group difference

Advice

(95% CI)‡

Back pain (0-10 numerical rating scale)
Baseline

33/31

4.9 (1.8)

5.1 (1.8)

0.1 (-0.4 to 0.6)

5 week

33/31

2.7 (1.8)

3.8 (2.0)

0.6 (0.1 to 1.1)

1.0 (0.04 to 2.0)

10 week

33/31

1.7 (1.7)

3.4 (2.1)

0.9 (0.4 to 1.4)

1.5 (0.6 to 2.5)

26 week

33/31

1.9 (1.8)

3.6 (2.3)

0.8 (0.3 to 1.3)

1.5 (0.4 to 2.5)

Overall time model

F (3, 186) = 43.0, p < .001

Overall group x time model

F (3, 186) = 4.3, p = .006

Leg pain (0-10 numerical rating scale)
Baseline

23/25

4.1 (2.7)

4.3 (2.6)

0.0 (-0.5 to 0.6)

5 week

22/25

2.1 (2.0)

3.1 (2.1)

0.5 (-0.1 to 1.0)

0.9 (-0.4 to 2.3)

10 week

23/25

1.6 (1.6)

2.2 (2.4)

0.3 (-0.3 to 0.9)

0.5 (-0.8 to 1.9)

26 week

23/25

1.5 (1.9)

2.9 (2.9)

0.6 (.002 to 1.2)

1.3 (0.01 to 2.7)

Overall time model

F (3, 138) = 16.9, p = <.001

Overall group x time model

F (3, 138) = 1.4, p = .238

Activity limitation (Oswestry)
Baseline

33/31

24.2 (9.9)

22.7 (8.9)

-0.2 (-0.6 to 0.3)

5 week

33/31

17.6 (11.3)

20.1 (11.3)

0.2 (-0.3 to 0.7)

3.9 (-1.1 to 8.8)

10 week

33/31

14.3 (10.1)

17.0 (11.2)

0.3 (-0.2 to 0.7)

4.2 (-0.8 to 9.1)

26 week

33/31

11.7 (10.9)

18.9 (16.0)

0.5 (0.03 to 1.0)

Overall time model
Overall group x time model

8.7 (3.7 to 13.6)
F (3, 186) = 18.3, p = < .001
F (3, 186) = 4.0, p = .008

Note. MT physiotherapy program with specific manual therapy
Method of imputation for missing scores was last observation carried forward
‡ Adjusted values were obtained using a linear mixed models and adjusted for baseline score
*p-values were significance values obtained from a linear mixed model, and indicates statistically
significant (p=<.05) within group change from baseline (bolded if p<.05)
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Appendix U: Reflexivity in the qualitative analysis: provision of each researchers
background
The principal researcher has been working as a physiotherapist in private practice in
Australia for the past five years. In this role the caseload has included a large
proportion of private and compensable patients with LBP. She has a specialist interest
in LBP and core stability of the lumbar spine, completing research in this area as part
of undergraduate study in the UK and now as part of postgraduate study in Australia.
The second researcher, who was involved in coding of the data and thematic analysis,
had a physiotherapy background, worked at the affiliated university and had
experience in qualitative research.
The third researcher, who conducted one interview, had a physiotherapy background
with a specialist interest in low back pain and conducting physiotherapy research.
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Appendix V: Candidate’s contribution to this research
For the first part of the research, the systematic review (Chapter 2), the candidate
developed the question, performed the systematic search strategy, independently
screened, collected all full text articles required, extracted data and interpreted results.
The candidate also wrote the paper as first author with input from other members of
the research team and co-authors.
Prior to commencement of the randomised controlled trial (Chapter 5), the candidate
was involved in planning the trial, preparing and submitting the ethics application and
developing resources required for the trial. During completion of the trial the
candidate was heavily involved in marketing, screening of potential participants, and
assessment and treatment of participants across all five subgroups of the STOPS trials,
not just the subgroup described in the thesis. The candidate held sole responsibility for
the administration and follow-up of participants enrolled in the LZJ subgroup
described in this thesis. The candidate was also involved in data collection and
extraction for all five subgroups, and for data analysis of this, the LZJ subgroup,
providing additional assistance on some aspects of data analysis for the remaining
four subgroups. As has already been acknowledged, no other person’s work has been
used in the write up of this research project without appropriate reference to this. The
candidate will be first author in any publication resulting from this research.
For the qualitative study (Chapter 6), the candidate assisted with question
development, and conducted all bar one of the interviews. The candidate transcribed
all 20 interviews herself, independently coding these transcripts and identifying
themes in the data that were then discussed with a second researcher. The candidate
wrote up the results of this project, and as acknowledged, no other persons work has
been used in this write up without reference to this being made. The candidate will be
first author in any publication resulting from this research.
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