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Abstract 

 

Background 

 

Pilates exercise is recommended as a form of treatment for people with chronic low back 

pain (CLBP). The definition and application of Pilates exercise, however, varies in the 

literature. The efficacy of Pilates exercise in reducing disability in people with chronic low 

back pain is also debated. Moreover, it is unclear whether some people with CLBP may 

benefit from Pilates exercise more than other people with CLBP.  

 

Aim 

 

The aim of this thesis was to investigate the use of Pilates exercise to treat people with CLBP. 

There were three research questions: (1) How is Pilates exercise defined, and used to treat 

people with CLBP?  (2) How effective is Pilates exercise in reducing disability in people with 

CLBP? (3) How can people with CLBP be identified who will benefit, or not benefit from Pilates 

exercise? 

 

Methods 

 

Five studies were undertaken to address these research questions, including three 

systematic reviews, a Delphi survey, and the development of a clinical practice guideline. The 

first systematic review explored the definition and application of Pilates exercise in people 

with CLBP in peer-reviewed literature up until April, 2011 (Research question 1). Nine 

databases were searched for suitable publications using the search term “Pilates”: Cochrane 

Library, Medline, Cumulative Index to Nursing and Allied Health Literature, Physiotherapy 

Evidence Database, Proquest: Nursing and Allied Health Source, Proquest: Medical and 

Health Complete, Scopus, Sport Discus, and Web of Science.  Descriptions of Pilates exercise 

were extracted from papers, and content analysis was used to analyse themes. Frequencies 

were calculated for mention of content categories, equipment, and traditional Pilates 

principles. Frequencies were compared in papers with healthy participants and participants 

with low back pain.  
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The second systematic review investigated the effectiveness of Pilates exercise in reducing 

pain and improving the functional ability of people with CLBP (Research question 2).  A 

systematic review of systematic reviews was conducted due to conflicting findings of five 

existing reviews. A comprehensive search for reviews in ten databases was undertaken up 

until November 2012 using search terms “Pilates”, “Low back pain”, and “Review”: Cochrane 

Library, Cumulative Index to Nursing and Allied Health Literature, Medline, Physiotherapy 

Evidence Database, Proquest: Health and Medical Complete, Proquest: Research Library; 

Proquest: Nursing and Allied Health Source, Scopus, Sport Discus, and Web of Science.  The 

appropriateness of review conclusions was determined through analysis of research 

questions, included primary studies, level of evidence, and methodological quality of the 

review. The level of evidence was assessed using the National Health and Medical Research 

Council Hierarchy of Evidence, while the methodological quality of reviews was evaluated 

using the Revised Assessment of Multiple Systematic Reviews. Findings regarding the 

effectiveness of Pilates exercise in reducing pain and improving functional ability were then 

extracted and synthesised from systematic reviews. Conclusions regarding effectiveness 

were then made based on the level of evidence, methodological quality, and findings of 

systematic reviews.  

 

The third systematic review also investigated the effectiveness of Pilates exercise in reducing 

pain and improving functional ability in people with CLBP (Research question 2). A systematic 

review of randomised controlled trials was conducted due to the emergence of new trials of 

high methodological quality. A systematic search for evidence across ten databases was 

undertaken using search terms “Pilates” and “low back pain” up until May, 2014. Databases 

included the Cochrane Library, Cumulative Index to Nursing and Allied Health Literature, 

Medline, Physiotherapy Evidence Database, Proquest: Health and Medical Complete, 

Proquest: Research Library; Proquest: Nursing and Allied Health Source, Scopus, Sport Discus, 

and Web of Science.  The methodological quality of randomised controlled trials was 

assessed using the McMaster Critical Review Form for Quantitative studies. Findings 

regarding effectiveness were then extracted from included studies and a best evidence 

synthesis was undertaken to generate conclusions based on trials with the highest 

methodological quality. A meta-analysis was not undertaken due to the clinical heterogeneity 

of study populations and interventions.  
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The fourth study was a Delphi survey of 30 physiotherapists registered to practice in Australia 

and trained in the use of Pilates exercise. The aim of the Delphi survey was to explore how 

Pilates exercise is defined and used to treat people with CLBP, and to identify people with 

CLBP who may benefit, or not benefit from Pilates exercise (Research question 1 and 3). 

Three electronic surveys were used to collect opinions in March to July 2012. The first survey 

consisted largely of open-ended questions. Content analysis was used to translate these 

responses into statements regarding Pilates exercise and chronic low back pain. Participants 

were then requested to rate their level of agreement with statements using a Likert Response 

Scale in subsequent questionnaires. Consensus was achieved when 70% of participants 

strongly agreed, agreed, or somewhat agreed (or strongly disagreed, disagreed, or somewhat 

disagreed) with an item.  

 

The fifth study involved the development of a clinical practice guideline for physiotherapists 

using Pilates exercise to treat people with CLBP. This study focused on providing evidence-

based recommendations to address all three research questions of this thesis. 

Recommendations were generated from the review of the highest level and quality of peer-

reviewed research evidence identified in a systematic review. Ten databases were searched 

for relevant evidence up until June, 2014 where “Pilates” and “low back pain” were used as 

search terms. The level of evidence of each study was determined using the 2011 Oxford 

Centre for Evidence-Based Medicine (CEBM) hierarchy of evidence so expert opinion 

evidence could be incorporated in the absence of higher quality evidence for research 

questions 1 and 3. The methodological quality of papers was analysed using the Revised 

Assessment of Multiple Systematic Reviews for systematic reviews, the modified 

Physiotherapy Evidence Database (PEDro) tool for randomised controlled trials, and the 

McMaster Critical Review Form of Quantitative Studies for primary quantitative evidence. A 

modified Grading of Recommendations Assessment, Development, and Evaluation (GRADE) 

system was utilised to grade recommendations according to the volume and level of 

evidence, and its methodological quality. External reviewers provided review of 

methodological of development, content, and language of the clinical practice guideline. 

These included guideline and content experts, as well as target end-users (physiotherapists 

who use Pilates exercise to treat people with CLBP).  
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Results 

 

A definition of Pilates exercise was established in the first systematic review (study 1). Pilates 

exercise was defined as a “mind-body exercise approach requiring core stability, strength, 

and flexibility, and attention to muscle control, posture, and breathing”. Posture was 

mentioned more frequently in papers with participants with low back pain, versus those with 

healthy participants. Meanwhile, apart from breathing, traditional Pilates principles of 

“centering, concentration, control, precision, and flow” were not mentioned in papers with 

participants with low back pain. These findings assisted to establish a foundational 

understanding of Pilates exercise for later studies. 

 

The systematic review of systematic reviews (study 2) was unable to provide a definitive 

conclusion regarding the effectiveness of Pilates exercise in people with CLBP. This was due 

to the low volume, low level of evidence, and mixed methodological quality of primary 

studies included in the five systematic reviews. Previous systematic reviews reported 

conflicting findings regarding the effectiveness of Pilates exercise due to the inclusion of 

different studies, and conduction of variable meta-analyses. The methodological quality of 

previous systematic reviews was also variable, which highlighted the importance of careful 

consideration of the level of evidence and methodological quality of systematic reviews 

when interpreting their conclusions.  

 

Meanwhile, the effectiveness of Pilates exercise in people with chronic low back pain was 

able to be determined in the systematic review of randomised controlled trials (study 3). This 

was made possible through the availability, and inclusion of additional high quality 

randomised controlled trials.  Pilates exercise was reported to provide statistically significant 

improvements in pain and functional ability in the short term compared to usual care and 

physical activity. In the long term, however, improvements with Pilates exercise and 

education were equivalent to education alone. Meanwhile, when Pilates exercise was 

compared to massage therapy and other forms of exercise equivalent improvements were 

reported in the short and long term respectively.  
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The Delphi survey provided expert opinion evidence of how to identify and prescribe Pilates 

exercise to people with CLBP, and identify people with CLBP who may benefit, or not benefit 

from Pilates exercise (study 4). The definition of Pilates exercise generated in the first 

systematic review was validated, and additional essential components for people with CLBP 

were identified, such as body awareness, education, and individualisation of exercises. 

Consensus opinion was also obtained regarding ideal treatment parameters, level of 

supervision, and use of specialised equipment. The expert panel also agreed on principles of 

individualisation, prescription, and progression of exercises, as well as the potential benefits 

and the majority of risks of Pilates exercise. In addition, indications, precautions, and 

contraindications to undertaking Pilates exercise were developed for people with CLBP.  

 

The final study involved the development of a clinical practice guideline for physiotherapists 

using Pilates exercise to treat people with CLBP (study 5).  A weak recommendation for 

people with CLBP to consider undertaking Pilates exercise was given, due to possible benefits, 

minimal risks, and associated costs of Pilates exercise. Recommendations in relation to the 

definition and application of Pilates exercise in people with CLBP were based on expert 

opinion evidence, as were recommendations relating to the selection of appropriate 

candidates for Pilates exercise (Grade F). Meanwhile, underlying research evidence regarding 

the effectiveness of Pilates exercise in people with CLBP was weak, moderate, or conflicting 

(Grade B-D).  

 

Recommendations developed within the clinical practice guideline are summarised below in 

relation to each research question. 

 

(1) How is Pilates exercise defined, and used to treat people with CLBP? 

 

Pilates exercise has an emphasis on breathing, posture, and movement control, and aims to 

improve core stability, flexibility, endurance, and proprioception. Pilates exercise 

performance may also enhance the mind-body connection as concentration, coordination, 

precision, and control is required when performing exercises. People with CLBP should ideally 

undertake supervised Pilates exercise sessions twice per week for three to six months 

utilising specialised equipment, as well as perform home exercises. Programs should be 

individualised, and progressed according to client needs and ability (Grade F evidence).  
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(2) How effective is Pilates exercise in reducing disability in people with CLBP? 

 

Pilates exercise may offer superior benefits to usual care and physical activity (Grade C) and 

at least equivalent benefits to massage (Grade C) in the short term. Meanwhile, Pilates 

exercise with education may offer equivalent improvements in the long term with education 

alone (Grade B). When Pilates exercise is compared to other forms of exercise, equivalent or 

superior results are reported in the short term (Grade D), or equivalent results in the long 

term (Grade B).  

 

(3) How can people with CLBP be identified who will benefit, or not benefit from Pilates 

exercise? 

 

People with CLBP who will benefit from Pilates exercise may report recurrent, unilateral, 

localised, mechanical pain that has been nonresponsive to manual therapy. They may also 

present with impaired range or control of lumbar spine movement, weak lumbo-pelvic 

stabilising muscles, poor awareness or control of breathing and posture, as well as 

psychosocial issues and fear avoidance behaviour. People with CLBP may also benefit if they 

have a body mass index of at least 25kg/cm2, and bilateral hip rotation of at least 25 degrees 

(Grade F).    

 

Meanwhile, Pilates exercise may be contraindicated in people with CLBP who have an 

unstable fracture, pre-eclampsia, or an acute and severe disc prolapse. Other red flags, such 

as acute, severe night pain, bladder and bowel dysfunction associated with the back pain, 

and signs of potential fracture, infection, or tumour should also indicate Pilates exercise is 

inappropriate. Pilates exercise should be only cautiously undertaken by people with CLBP 

who have significant radiculopathy or an unstable spondylolisthesis (Grade F).  
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Conclusion 

 

This doctoral study has contributed to the understanding of the use of Pilates exercise to 

treat people with CLBP as demonstrated through five peer-reviewed publications 

(Appendices 1A-E) and development of a clinical practice guideline (Chapter 8). The guideline 

provided evidence-based recommendations for physiotherapists using Pilates exercise to 

treat people with CLBP. Recommendations address the three research aims of the thesis 

regarding the definition and application of Pilates exercise in people with CLBP, the 

effectiveness of Pilates exercise in treating people with CLBP, and identifying people with 

CLBP who may benefit, or not benefit from Pilates exercise.  

 

Recommendations may be used to guide the use of Pilates exercise by physiotherapists to 

treat people with CLBP as they have been developed from the highest level and quality of 

evidence available.  The strength of guideline recommendations for clinical practice is 

limited, however, due the paucity, low level, and variable quality of research evidence 

available. This means that physiotherapists should use some caution when following 

recommendations by monitoring client responses closely, and adjusting treatment as 

indicated.  Future research should evaluate the accuracy of recommendations in high quality 

clinical trials, especially in regards to the proposed definition and application of Pilates 

exercise and the selection of people with CLBP who may benefit, or not benefit from Pilates 

exercise. The efficacy of Pilates exercise compared to other treatments, as well as associated 

risks, and costs also needs further evaluation before stronger recommendations can be 

made.  
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Chapter 1. Introduction 

 

1.1 Overview of thesis 

 

Pilates exercise is recommended as a treatment for people with chronic low back pain (CLBP). 

1, 2 The definition and application of Pilates exercise, however, varies in the literature. 3, 4 The 

efficacy of Pilates exercise in treating people with CLBP is also debated. 2, 5-11 Moreover, it is 

unclear if some people with CLBP may benefit from Pilates exercise more than other people 

with CLBP. 12, 13  

 

This thesis will therefore investigate: (1) how Pilates exercise is defined and utilised to treat 

people with CLBP; (2) the efficacy of Pilates exercise in reducing disability in people with 

CLBP; and (3) whether some people with CLBP may benefit from Pilates exercise more than 

other people with CLBP. To answer these questions, three systematic reviews of research 

evidence, and a Delphi survey of Australian physiotherapists was conducted. A clinical 

practice guideline (CPG) for physiotherapists using Pilates exercise to treat people with CLBP 

was also developed based on a systematic review of research evidence.   

 

1.2 Background information 

 

1.2.1 Definition of chronic low back pain  

 

CLBP is defined as pain in the posterior trunk between the ribcage and pelvis, with or without 

leg pain, for 12 or more weeks. 14  CLBP may be classified as being non-specific, or specific. 15, 

16 Non-specific CLBP occurs when a physical pathology cannot be identified and localised to 

explain the clinical presentation. 16 Eighty-five percent of people with CLBP are classified as 

having non-specific CLBP. 15, 16 Meanwhile, specific CLBP occurs when a localised physical 

pathology can be identified as the cause of symptoms, such as facet joint osteoarthritis, disc 

herniation with nerve root compression, or spondylolisthesis. 16-18 
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One of the reasons people may experience pain without an identifiable pathology is because 

CLBP is thought to result from a complex interplay between biological, psychological, and 

social factors. 19 While physical tissue damage may trigger initial symptoms, psycho-social 

factors, such as fear avoidance behaviour, or an unsupportive work attitude or environment, 

may contribute to ongoing pain. 15, 19 Central sensitisation, or the impaired 

neurophysiological processing of pain, may also explain chronic symptoms in the absence of 

an observable pathology in the lumbar spine. 20  

 

1.2.2 Impact of chronic low back pain  

 

CLBP is prevalent, disabling, and costly. 21-23 While 80% of people will experience low back 

pain in their lifetime, the annual prevalence of CLBP ranges from 10% to 45%. 22, 24-26 In 

Australia, CLBP has been identified as the most disabling chronic condition whereby people 

with CLBP may struggle to return to work and regain full functional ability. 27  Low back pain 

is also reported to cause more disability than any other condition around the world. 21 

According to a “cost of illness” study, low back pain costs the Australian economy 

approximately $9.17 billion dollars per year. 28 These costs relate to the lost work productivity 

of people with CLBP, as well as treatment expenses. The economic burden of low back pain 

is equally high in other countries. 23 

 

The personal and societal impact of CLBP can be understood through consideration of the 

resulting disability, using the International Classification of Functioning, Disability and Health 

(ICF) model. 29, 30 According to the ICF model, disability is defined as impairments of structure 

and/or function, activity limitations, and participation restrictions in the community (Figure 

1.1).29 For people with CLBP, impairments in structure may include pathologies identified on 

investigations, while functional impairments may include pain, reduced range of movement, 

and movement control.15, 29, 30  These impairments may mean people with CLBP have difficulty 

performing daily activities, such as walking and driving.  People with CLBP may also be unable 

to participate in household, parenting, or work roles and responsibilities, which increases the 

social and economic burden on the community (Figure 1.1).29-31    
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Figure 1.1 International Classification of Functioning, Disability, and Health model: Example 

of chronic low back pain 29, 30 

 

1.2.3. Overview of treatment and prognosis of chronic low back pain 

 

Recommended clinical management for people with non-specific CLBP includes exercise, 

spinal manipulative therapy, operant conditioning, behavioural therapy, multidisciplinary 

care, and the short term use of medications. 32-36 In people with specific CLBP and associated 

leg pain, surgical interventions may also be considered, such as a discectomy and nerve root 

decompression. 18, 37, 38 While current treatments for people with CLBP may assist in reducing 

pain and disability, they are usually not 100% effective. 39, 40 

 

People with CLBP often do not recover quickly, and many experience pain indefinitely. 39, 40 A 

systematic review of cohort studies investigating the natural history of people with low back 

pain has reported that 33% of people recover by 3 months, but 65% still report pain at 12 

months. 40 A less favourable prognosis is indicated in people with CLBP who perceive 

themselves as having a high risk of persistent pain, report high levels of disability, take sick 

leave, are less educated, and/or are born overseas. 39, 41 The prognosis is more protracted 

and variable for people with radiculopathy or significant spinal pathology. 18 

Activities 

e.g. reduced ability to 

sit, stand, or walk  

Environmental factors 

e.g. workplace 

attitudes, poor 

ergonomics, stairs 

Body Functions and 

Structure 

e.g. pain due to disc 

herniation 

Health Condition 

e.g. chronic low back pain 

Participation 

 e.g. difficulty caring 

for children, 

household, working 

Personal factors 

e.g. poor self-efficacy, 

catastrophizing, fear 

avoidance behaviour 
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1.2.4 Exercise and chronic low back pain 

 

Exercise is recognised world-wide as one of the most effective forms of treatment for people 

with CLBP. 42-44  Different types of exercise have been shown to reduce pain and disability in 

people with CLBP, such as generic whole-body exercise and specific stretching, 

strengthening, and core stabilisation. 43, 45-47  The effect size of exercise interventions though 

are often modest, and may not reach clinical significance. 44, 48 It is therefore imperative to 

explore factors that may increase the success of exercise programs in people with CLBP.  

 

According to current research, exercise programs which are most effective in people with 

CLBP are supervised and individualised. 49-51 Exercise supervision may enhance outcomes by 

facilitating a therapeutic alliance between the therapist and client, encouraging continued 

participation, and ensuring appropriate exercise techniques and parameters are undertaken. 

52-54 Meanwhile, individualisation of exercise programs may ensure exercises focus on 

individual client needs but remain achievable and relatively pain-free. 49, 55 Optimal levels of 

supervision and the process of individualising exercises for people with CLBP, however, 

require further examination as variable supervision models and individualisation frameworks 

have been reported in the literature. 49 

 

High dosage exercise programs which incorporate stretching, strengthening, and lumbar 

stabilisation are particularly effective in people with CLBP. 49, 56, 57 Incorporating stretching, 

strengthening, and stabilisation components in exercise programs may assist people with 

CLBP by addressing common lumbar spine impairments, such as reduced range and control 

of movement. 49, 55, 57, 58  Exercise programs of higher dosage (when defined as total 

intervention time) may also be more effective because impairments are corrected more 

completely or quickly. 56 Effective exercise programs, though, appear to vary in terms of the 

proportion and focus of stretching, strengthening, and stabilisation components, and specific 

treatment parameters. 49, 56, 57 Essential components of effective exercise programs, and ideal 

parameters therefore need to be explored and evaluated.   
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Currently, there is no research evidence that identifies one specific type of exercise as more 

effective than another in people with CLBP. 57  It has been theorised though, superior 

outcomes with exercise may be achieved if people with CLBP are sub-grouped and provided 

specific exercises that match their sub-group characteristics, which may include 

impairments, as well as other prognostic factors. 55, 59, 60 A recent meta-analysis conducted by 

Fersum et al. (2010) reported superior improvements in pain and disability when people with 

CLBP were sub-classified and matched with appropriate exercise programs. 55 Since this 

review has been published though, another randomised controlled trial has reported 

contradictory findings. 61 Different outcomes may have occurred because of variable exercise 

programs, and different sub-grouping techniques in people with CLBP. 55, 61 Further research 

therefore needs to be conducted to identify reliable and effective sub-grouping techniques, 

and to understand the difference between exercise types, and how they may offer different 

benefits for people with CLBP. 62  

 

Another factor that can influence the success of an exercise program is client adherence. 49, 

54, 63, 64 People with CLBP may be more likely to participate in exercise programs if they 

personally select the type of exercise, and the program is adjusted to fit to their 

circumstance, previous experience, and fitness levels. 65 People with CLBP have also agreed 

that financial and social incentives motivate them to continue exercising. 65 Factors which 

enhance client adherence therefore need to be considered in the design of all exercise 

programs for people with CLBP.  

 

1.2.5 Pilates exercise and chronic low back pain 

 

Pilates exercise was developed by Joseph Pilates in the 1920s to rehabilitate injured World 

War I soldiers. 66, 67  The aim of Pilates exercise was to strengthen and condition the body and 

mind, with Joseph Pilates describing the technique as the “art of contrology” 66, 68. Exercises 

involved fluid choreographed movements of the whole body with particular focus on 

breathing, control of posture and movement, and contraction of the “powerhouse” or core 

trunk muscles. 66, 67, 69-71 Joseph Pilates also designed specialised Pilates equipment to provide 

spring resistance to exercises, including the Reformer, Trapeze Table, and Wunda chair. 66-68  
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In recent times, Pilates exercise has been recommended for people with CLBP, perhaps due 

to its focus on the activation of stabilising muscles which support the lower back. 68, 72 

“Centering” in Pilates exercise involves the sustained contraction of trunk muscles between 

the rib cage and pelvic floor during the performance of exercises. 70-72 This technique may 

assist recruitment of muscles which can be inhibited in low back pain, such as transverse 

abdominis and lumbar multifidis. 73, 74 Moreover, specific exercise training of these muscles 

has been shown to reduce pain and disability in people with CLBP. 47  

 

Pilates exercise may also benefit people with CLBP due to its focus on control of posture and 

movement, as well as flexibility and strength. 66, 68 People with CLBP may commonly 

experience impairments in posture, range and control of movement, and muscle strength 

and endurance. 58, 75  These impairments may contribute to ongoing pain due to the use of 

inefficient lumbar stabilisation strategies and excessive or asymmetrical loading of the 

lumbar spine. 58  Pilates exercise, then, may provide the opportunity to target each 

impairment at the same time, which may mean Pilates exercise offers greater benefits than 

other forms of exercise in people with CLBP.  

 

The application of Pilates exercise to treat people with CLBP, though, varies in the literature. 

5, 7 For example, clinical trials with people with CLBP describe a range of exercises, 

parameters, and principles, and it is unclear which approach is more successful. 10 The 

variation in approach may be due to the different training and preferences of Pilates exercise 

instructors, as well as variable knowledge and understanding of research findings 

underpinning specific muscle training in people with CLBP. 68, 69, 76 

 

There is anecdotal evidence that Pilates exercise prescription and technique also varies 

according to context. 68, 76, 77 For example, in fitness circles, traditional techniques, of globally 

tensioning all of the abdominal muscles and flattening the lumbar spine during exercise, may 

be encouraged. 66, 70, 71  Meanwhile, in rehabilitation circles, focus may be placed on the 

specific activation of deep stabilising muscles of the lumbar spine, and maintenance of 

lumbar spine lordosis during exercises. 47, 77, 78  Given people with CLBP may struggle to recruit 

deep lumbar stabilising muscles and be aggravated by end range lumbar spine postures,58 

gym-based Pilates exercise without individualisation may be inappropriate or ineffective in 

reducing pain and disability in people with CLBP.    
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The lack of clarity regarding how Pilates exercise is defined and used to treat people with 

CLBP makes it difficult to assess its effectiveness. 3, 4 It is therefore imperative to establish a 

contemporary definition of Pilates exercise relevant to the treatment of people with CLBP. 

This will assist in the appropriate interpretation of findings of existing studies exploring 

effectiveness, and provide direction for future trial design to ensure effectiveness is 

evaluated in a valid manner.   

 

At the time of commencement of this doctoral study, one systematic review of three primary 

studies was available that investigated the effectiveness of Pilates exercise in people with 

CLBP.2 This review concluded that Pilates exercise was effective in reducing pain and 

disability in people with CLBP. The small number and variable methodological quality of the 

three included primary studies, though, decreased the credibility of this conclusion and 

prevented a specific estimate of the treatment effect to be made. 10 

 

The effectiveness of Pilates exercise in people with CLBP has since been debated in the 

literature. 10 Subsequent systematic reviews have reported conflicting findings when 

examining a similar body of evidence, with some authors concluding Pilates exercise is 

effective in reducing pain and/or disability, 2, 5-7 and others concluding that there is no 

evidence supporting the effectiveness of Pilates exercise. 8, 9  Conflicting research findings 

and the small body of evidence makes it difficult to understand the efficacy of Pilates exercise 

in people with CLBP, and decreases confidence in using Pilates exercise in clinical practice. It 

is therefore imperative to explore existing research on the effectiveness of Pilates exercise 

to understand why different findings have been reported. 10   

 

One of the factors that may influence the effectiveness of Pilates exercise in people with 

CLBP is the selection of appropriate clients to undertake this exercise approach. 12, 13 It has 

been suggested that the client’s needs, abilities, and preferences be considered in the 

selection of exercise programs for people with CLBP to optimise results. 64, 65 Moreover, it has 

been theorised that some people with CLBP may benefit from some types of exercise over 

others. 55, 59, 60 With regards to Pilates exercise, however, there are no randomised controlled 

trials which have investigated the effectiveness of subgrouping people with CLBP and 

matching people to Pilates exercise. Exploration of the essential components of Pilates 

exercise and its potential benefits for subgroups of people with CLBP will therefore assist in 

future research design, as well as clinical practice.   
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Physiotherapists are one group of rehabilitation professionals who are trained to follow the 

principles of evidence-based practice in their clinical work. 79-81 In evidence-based clinical 

practice, treatment decisions are guided by the highest quality of research evidence 

available, as well as clinical expertise and client values. 79 Busy clinical workloads, however, 

can limit a clinician’s time to review research evidence. It therefore can be difficult for 

clinicians to remain informed about emerging research findings, and provide care based on 

up-to-date evidence. 32, 79 

 

A clinical practice guideline (CPG) provides a mechanism for informing clinicians in a timely 

manner of research evidence and implications for clinical practice. 82 A CPG consists of 

“statements that include recommendations intended to optimize patient care that are 

informed by a systematic review of evidence and an assessment of the benefits and harms 

of alternative care options.” 83(p15)  The benefit of a CPG over a systematic review is that it 

provides direct recommendations for clinical practice, and not just a summary of treatment 

effectiveness. 84 This means that clinicians may be able to appreciate the significance and 

relevance of research findings to clinical practice more quickly. 82, 84   Recommendations are 

also graded according to the quality of underlying research evidence, which guides clinicians 

as to the degree of confidence they should have in the recommendations. 82, 85  

 

While a CPG does not replace the need for clinical reasoning and client consultation during 

treatment decision-making, it does provide recommendations for clinical practice based on 

the highest quality of research evidence available. 79, 82, 85 A CPG may therefore assist in 

minimising inappropriate treatment variation and optimising client outcomes. 86, 87 

Developing a CPG for guiding the use of Pilates exercise to treat people with CLBP may 

consequently be an effective strategy of communicating research evidence to 

physiotherapists and improving client outcomes.  

 

1.3 Research questions and methods 

 

This thesis is focused on exploring the definition, application, and efficacy of Pilates exercise 

in people with CLBP. Understanding Pilates exercise and its relevance to people with CLBP 

will assist treatment decision-making regarding the use of this modality. It also will provide 

specific direction for future research into the efficacy of Pilates exercise in people with CLBP 

who present with different impairments.  



9 
 

There are three overarching research questions addressed by this thesis: (1) How is Pilates 

exercise defined, and used, to treat people with CLBP?; (2) How effective is Pilates exercise 

in reducing disability in people with CLBP?; and (3) How can people with CLBP be identified 

who will benefit, or not benefit from Pilates exercise? A range of research methods have 

been used to explore the research questions, including three systematic reviews, a Delphi 

survey, and the development of a CPG. Below is a summary of the rationale for each research 

question and an outline of methods used to answer questions.  

 

1.3.2 Research question 1: How is Pilates exercise defined, and used, to treat people with 

CLBP? 

 

1.3.2.1 Rationale 

 

Pilates exercise is defined and applied differently in research trials involving people with 

CLBP. For example, the literature reports variable treatment principles, parameters, 

supervision levels, and the use of specialised equipment in Pilates exercise programs. 5, 7 

Several of these aspects (e.g. treatment dosages and supervision) have been reported to 

have a significant effect on outcome in exercise programs for people with CLBP. 88  

Exploration of the definition and application of Pilates exercise, then, was warranted, to 

understand the relevance of research findings to clinical practice.   

 

1.3.2.2 Research methods 

 

A systematic review of peer-reviewed literature was undertaken to develop a definition of 

Pilates exercise using content analysis and meta-synthesis. 3 The validity of this definition was 

tested in a Delphi survey of 30 Australian physiotherapists. 4 The Delphi survey also enabled 

a consensus to be obtained between physiotherapists on the definition and application of 

Pilates exercise in people with CLBP. 4  

 

A CPG was then developed based on a systematic review of research evidence. 82 The aim of 

the CPG was to provide specific, research-informed advice for physiotherapists in clinical 

practice on how to define and use Pilates exercise to treat people with CLBP. This may result 

in improved client outcomes with Pilates exercise. 87  
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1.3.3 Research question 2: How effective is Pilates exercise in reducing disability in people 

with CLBP?  

 

1.3.3.1 Rationale 

 

Conflicting conclusions have been reported in systematic reviews investigating the efficacy 

of Pilates exercise in people with CLBP. 2, 5-9 Despite using a similar body of evidence, some 

authors have found significant improvements in pain and/or disability following Pilates 

exercise, 2, 6, 7, 89 while others have reported improvements which are not statistically 

significant or conclusive. 8, 9 Different findings of systematic reviews indicate that a closer 

examination of research evidence is required to understand the effectiveness of Pilates 

exercise in people with CLBP. 90, 91  

 

1.3.3.2 Research methods 

 

A systematic review of systematic reviews was conducted to understand conflicting findings 

of existing reviews regarding the effectiveness of Pilates exercise in people with CLBP.10 The 

limited number and variable methodological quality of primary studies, however, made 

definitive conclusions difficult. A systematic review of randomised controlled trials was 

therefore undertaken at a time when more primary evidence was available. 11  A conclusion 

on efficacy was able to be determined in this second systematic review due to the availability 

and inclusion of a greater number of high quality randomised controlled trials on Pilates 

exercise. 

 

A CPG based on the systematic and critical review of research evidence was also developed. 

Recommendations on when to consider the use of Pilates exercise were given, based on 

findings of equivalent or superior benefits in people with CLBP compared to other 

treatments. It was hoped that the CPG would facilitate clinician awareness and the use of 

research evidence to guide treatment decision-making in clinical practice in relation to Pilates 

exercise. 82, 87   
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1.3.4 Research question 3: How can people with CLBP be identified who will benefit, or not 

benefit, from Pilates exercise? 

 

1.3.4.1 Rationale 

 

It is theorised that people with CLBP may respond differently to exercise treatment. 55, 59, 60 

Greater benefits with Pilates exercise may be obtained if people with CLBP have impairments 

which Pilates exercise may address, such as weak stabilising muscles of the lumbar spine, and 

poor posture and movement control. 3 Exploring characteristics of people with CLBP who 

may benefit, or not benefit from Pilates exercise may therefore be relevant in understanding 

the efficacy of Pilates exercise. 12, 13  

 

1.3.4.2 Research methods 

 

A Delphi survey was undertaken to develop a consensus between Pilates trained 

physiotherapists registered to practice in Australia regarding how to identify people with 

CLBP who may benefit, or not benefit from Pilates exercise. 13 Delphi surveys can be used to 

explore under-researched areas and in this case, was thought to provide valuable insight that 

could be tested in subsequent clinical trials. 92, 93 A CPG for physiotherapists who currently 

prescribe, or are interested in prescribing Pilates exercise to treat people with CLBP was also 

developed. Guideline recommendations were derived from the review and appraisal of 

research evidence. The CPG was developed to help inform clinicians in a timely manner of 

current research findings, and assist in treatment decision-making regarding the use of 

Pilates exercise in clients with CLBP. 82, 87  

 

1.4 Thesis format 

 

This thesis contains 9 chapters. An outline of how chapters address each of the research 

questions, as well as brief details of methods is provided in Figure 1.2. Further descriptions 

of chapter content is provided below. 

 

Chapter 1 

* Presents an overview of the thesis in terms of background information and thesis structure.  

* Gives a summary of research questions and methods.  
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Figure 1.2 Thesis chapter structure and relationship to research questions 

2. How effective is Pilates exercise in 

reducing disability in people with chronic 

low back pain? 

3. How can people with chronic low back 

pain be identified who will benefit, or 

not benefit, from Pilates exercise? 

1. How is Pilates exercise defined, 

and used, to treat people with 

chronic low back pain? 

Chapter 1 

Chapter 2 

Chapter 3 

Chapter 4 

Chapter 5 

Chapter 6 

Background Information, overview of research question, methods, and structure of thesis 

Systematic review of peer-reviewed 

literature 

Systematic review of systematic reviews 

Systematic review of randomised 

controlled trials 

Delphi survey of Australian 

physiotherapists 

Delphi survey of Australian 

physiotherapists 

Chapter 7 

Chapter 8 

Thesis Discussion 

Method of development and review of the Clinical Practice Guideline  

Clinical Practice Guideline for physiotherapists using Pilates exercise to treat people with chronic low back pain 

Chapter 9 



13 
 

Chapter 2 

* Focuses on defining Pilates exercise according to research literature. 

* Contains a systematic review of peer-reviewed literature which was published in 

Complementary Therapies in Medicine in 2012 (Appendix 1A). 3  

 

Chapter 3 

* Explores the effectiveness of Pilates exercise in people with CLBP according to the results of 5 

published systematic reviews. 

* Includes a systematic review of systematic reviews on Pilates exercise which was published in 

BMC Medical Research Methodology in 2013 (Appendix 1B). 10 

 

Chapter 4 

* Provides an updated summary of research findings on the effectiveness of Pilates exercise in 

people with CLBP according to randomised controlled trials.  

* Includes a systematic review of randomised controlled trials on effectiveness of Pilates exercise 

which was published in Plos One in 2014 (Appendix 1C). 11 

 

Chapter 5  

* Explores the use of Pilates exercise to treat people with CLBP according to findings from a 

Delphi survey of 30 Australian physiotherapists.  

* Includes a paper that was published in Physical Therapy in 2014 (Appendix 1D). 4 

 

Chapter 6 

* Details how the Delphi survey was used to identify people with CLBP who may benefit, or not 

benefit from Pilates exercise.  

* Includes a paper that was published in Physical Therapy in 2014 (Appendix 1E). 13 
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Chapter 7  

* Describes the aim of development of a clinical practice guideline (CPG) for physiotherapists 

using Pilates exercise to treat people with CLBP. 

* Explains and justifies the method of development and external review of the CPG.  

* Summarises external reviewer feedback and tabulates subsequent changes made to the CPG.  

 

Chapter 8  

* Contains the CPG for physiotherapists using Pilates exercise to treat people with CLBP. 

* Summarises the rationale for developing the CPG, and method of development and review.  

* Summarises the results of literature searching and methodological quality of research.  

* Provides an explanation of the development and grading of recommendations, and discussion 

of the clinical and research implications.  

* Summarises strengths and limitations of the CPG, and provides a conclusion to the CPG.  

 

Chapter 9 

* Explains the link between research aims and study methods, summarises study findings and 

quality, discusses clinical and research implications, and provides a conclusion to thesis. 

 

1.5 Chapter conclusion 

 

Chapter one has summarised background information regarding CLBP and Pilates exercise, and 

outlined the research questions explored in this thesis.  An overview of research methods used 

to answer questions is provided, along with an explanation of the thesis structure.  Chapter two 

will explore the definition of Pilates exercise according to published research literature. This will 

provide a foundation for understanding the relevance of Pilates exercise to people with CLBP, 

and assessing its effectiveness in reducing disability.  

  



15 
 

Chapter 2. Systematic review: Definition of Pilates exercise 

 

2.1 Chapter synopsis 

 

The following chapter contains a systematic review of peer-reviewed literature focused on the 

definition of Pilates exercise in the literature. Pilates exercise has undergone several iterations 

and modifications as its use has expanded into rehabilitation contexts. 68, 69, 77 This systematic 

review was undertaken to establish a foundational understanding of Pilates exercise as it may 

relate to people with chronic low back pain (CLBP), and to assist in the interpretation of research 

findings regarding its effectiveness. The text below has been published in Complementary 

Therapies in Medicine in 2012 (Appendix 1A). 3 Please note, however, that references numbers, 

links to appendices, and titles of tables and figures have been altered when integrated into the 

thesis format.   

 

2.2 Abstract 

 

2.2.1 Objectives  

 

To describe Pilates exercise according to peer-reviewed literature, and compare definitions used 

in papers with healthy participants and those with low back pain.  

 

2.2.2 Design  

 

A systematic review of literature was conducted. A search for “Pilates” within the maximal date 

ranges of Cochrane Library, Medline, Cumulative Index to Nursing and Allied Health Literature, 

Physiotherapy Evidence Database, Proquest: Nursing and Allied Health Score, Proquest: Medical 

and Health Complete, Scopus, Sport Discus, and Web of Science, was undertaken. To be included, 

papers needed to describe Pilates exercise, and be published in English within an academic, peer-

reviewed journal. There was no restrictions on the methodological design or quality of papers.  
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Content analysis was used to record qualitative definitions of Pilates. Frequencies were 

calculated for mention of content categories, equipment, and traditional Pilates principles. 

Frequencies were then compared statistically in papers with healthy participants and those with 

low back pain.  

 

2.2.3 Results 

 

119 papers fulfilled inclusion criteria. Findings suggest that Pilates is a mind-body exercise that 

focuses on strength, core stability, flexibility, muscle control, posture, and breathing. Exercises 

can be mat-based or involve use of specialised equipment. Posture was discussed statistically 

significantly more often in papers with participants with low back pain compared to papers with 

healthy participants. Traditional Pilates principles of centering, concentration, control, precision, 

flow, and breathing were discussed on average in 23% of papers. Apart from breathing, these 

principles were not mentioned in papers with low back pain participants.  

   

2.2.4 Conclusions 

 

There is a general consensus in the literature of the definition of Pilates exercise. A greater 

emphasis may be placed on posture in people with low back pain, whilst traditional principles, 

apart from breathing, may be less relevant.    

 

2.3 Introduction 

 

Chronic low back pain (CLBP) is a common and disabling condition, with costly implications for 

society. 94, 95 Several forms of exercise have been reported to reduce pain and disability in people 

with CLBP. 88, 96 One such exercise in Pilates, a mind-body exercise approach that can be 

considered a complementary and alternative medicine therapy. 2, 97 How Pilates exercise is 

defined, and applied in the treatment of people with CLBP, however, seems to vary in the 

literature. 69, 77 This makes it difficult to interpret research findings appropriately, and conduct 

valid research into its efficacy.  
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Pilates exercise was founded by Joseph Pilates during the 1920s. 66, 67 An emphasis is placed on 

control of body position and movement, as suggested by its original name, ‘Contrology’. 68 

Exercises are floor-based, or involve the use of specialised equipment which provide adjustable 

spring resistance. 67, 68 Traditional principles of Pilates exercise include centering, concentration, 

control, precision, flow, and breathing. 67 These principles are defined in Table 2.1.  

 

Table 2.1 Traditional Pilates principles  

Traditional principle Definition 

1. Centering Tightening of the muscular centre of the body or “powerhouse”, 

located between the pelvic floor and the ribcage during exercises 70 

 

2. Concentration 

 

Cognitive attention required to perform exercise 69 

3. Control 

 

Close management of posture and movement during exercise 69 

4. Precision 

 

Accuracy of exercise technique 69 

5. Flow 

 

Smooth transition of movements within the exercise sequence 69 

6. Breathing Moving air into and out of lungs in coordination with exercise 69 

 

Over the past decade, Pilates has changed from being exclusively used by dancers, to becoming 

popular in the mainstream exercise arena, and in injury rehabilitation. 67, 98 Pilates is frequently 

prescribed to people with low back pain due to its focus on activating stabilising muscles of the 

trunk and lower back. 2, 68 These muscles have been shown to be inhibited in people with low 

back pain. 73, 74, 99-102 Pilates exercise, therefore, is theorised to assist in the reactivation of these 

muscles, and by so doing, increase the support of the lower back, and reduce pain and disability. 

2 
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Pilates exercise has diversified with the extension of its use in different contexts. Changes relate 

to the modification of exercises to suit different client needs and abilities, and updating of 

traditional techniques to align with evidence-based principles. 68, 69, 77 The removal of trademark 

restrictions on the use of the term ‘Pilates’ has also led to widespread variation. 103 Despite 

literature reporting variation of Pilates exercise, there is no published research that has 

investigated how Pilates exercise is defined in literature or clinical practice.  

 

The aim of the systematic review is to identify peer-reviewed, published literature that describes 

Pilates exercise, and to synthesise definitions, use of specialised equipment, and report of 

traditional principles. This will help determine if there is any difference between original 

descriptions provided by Joseph Pilates, and current understanding of Pilates exercise. The 

definition of Pilates exercise will be further explored in papers with low back pain participants, 

and compared to papers with healthy participants. This will provide a basis for understanding 

how definitions may vary in health promotion, versus rehabilitation contexts.    

 

2.4 Materials and methods 

 

2.4.1 Study design 

 

A systematic review was undertaken to define Pilates exercise according to the literature. This 

review adheres to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses 

(PRISMA) guidelines. 104 Nine databases were used to conduct the search: Cochrane Library, 

Medline, Cumulative Index to Nursing and Allied Health Literature, Physiotherapy Evidence 

Database, ProQuest: Medical and Health Complete, Proquest: Nursing and Allied Health Source, 

Scopus, Sport Discus and Web of Science.  Both medical and exercise science databases were 

chosen to access as many relevant articles as possible.  
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2.4.2 Search strategy 

 

Development of the search strategy was conducted using the Scopus database.  A search for the 

word ‘Pilates’ within the title, abstract, or keyword field was undertaken from the date of 

database inception until April 13, 2011. Expanding the search to include ‘exercise’, ‘motor 

control’, and ‘core stability’ did not increase the number of relevant papers sourced. The similar 

protocol was repeated in the other databases (Table 2.2). Limits were applied to database 

searching to identify papers published in English in peer-reviewed journals. The title, abstract, 

and as required, the full text of papers was examined to determine suitability of inclusion against 

selection criteria. Once papers were included, their reference lists were searched for relevant 

papers that had not been previously been identified.  

 

2.4.3 Selection criteria 

 

To be included in this systematic review, papers needed to describe Pilates exercise, and be 

published in the English language in a peer-reviewed journal. A peer-reviewed journal was 

defined as a scholarly, academic, and refereed journal indexed within Ulrich’s periodical 

directory. 105 The Ulrich’s periodical directory is commonly used to categorise types of journals 

and provides a conservative estimate of peer review status. 106 Using the Ulrich’s directory to 

identify journals that were peer-reviewed helped to ensure papers were not overlooked.  

 

Types of papers that could be included in this systematic review were systematic and narrative 

reviews, randomised and case control trials, case series and case reports, cross-sectional 

descriptive studies, abstracts and opinion articles. Papers were not critically analysed for their 

methodological quality as the aim of this systematic review was to collate and synthesise 

information on the definition of Pilates exercise. Opinion articles, then, were considered to be 

valid sources of information in exploring different interpretations and perspectives.  
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Table 2.2 Search strategy to identify publications defining Pilates exercise 

 

  

Database Date Range Fields 

Cumulative Index to Nursing and Allied Health 

Literature  

1970-2011 Title, abstract, or word 

in subject heading 

 

Cochrane Library 1800-2011 Full text 

 

Medline 1928-2011 Title, abstract, or 

keyword 

 

Physiotherapy Evidence Database  1928-2011 Title and abstract  

 

Proquest  (Health and Medical Complete) 1928-2011 Citation and abstract  

 

Proquest (Nursing and Allied Health Source) 1928-2011 Citation and abstract  

 

Scopus 1960-2011 Title, abstract, or 

keywords 

 

Sport Discus 1975-2011 Title, abstract, or 

keywords 

 

Web of Science 1977-2011 Topic or title 
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2.4.4 Data extraction 

 

The following information was extracted: 

- Author and year of publication 

- Methodological design  

- Definition of Pilates exercise 

- Study sample, where applicable 

- Use of mat and/or specialised Pilates equipment  

- Which, if any, traditional Pilates principles were discussed, or used 

 

2.4.5 Data analyses 

 

Content analysis was used to identify and record definitions of Pilates exercise in the literature. 

107, 108 Content categories were identified based on recurring themes related to the descriptions 

of Pilates exercise in included papers. If greater than 25% of papers mentioned a feature of 

Pilates exercise, it was included as a content category. Content categories were then further 

defined, and alternative key words or phrases identified, to enable consistent recognition in the 

literature (Table 2.3). Papers were reviewed twice within two weeks by one reviewer to cross-

check categorisation of information, and ensure appropriate thematic analysis. 

 

Whilst some content categories were relatively easy to define, such as breathing, flexibility, and 

posture, others required more explanation. To identify the content category of ‘core stability’, 

papers needed to mention the activation of deep, stabilising trunk muscles to support the lumbar 

spine and pelvis. 100, 109 For ‘strength’, papers needed to mention this term specifically, rather 

than endurance. This is because different muscle fibres are recruited with strength training, that 

is, fast twitch, fatiguing fibres as opposed to slow, twitch enduring fibres. 110-112 The category of 

‘muscle control’ was identified if papers commented on the need for segmental control of spinal 

motion with or without combination with limb movement. 78, 113 This helped differentiate this 

category from ‘mind-body connection’ by explicitly detailing the type of control required. The 

‘mind-body connection’ category was identified if authors of papers proposed Pilates exercise 

involved the mind controlling the body’s movement and position. 67  
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Table 2.3 Definitions of content categories and associated words/phrases  

Content Category  Associated words/phrases Definition 

Breathing Breath, breathing, respiration Process of moving air into and 

out of lungs 114 

 

Core stability  

 

Core stability, core control, core 

strength 

Activation of deep trunk muscles 

that stabilise lumbar spine and 

pelvis 100, 109 

  

Flexibility Stretching, full range of movement Ability of joints to move through 

full range of movement 114 

 

Muscle control 

 

Muscle control, movement control, 

motor control, segmental control 

Isolated, segmental movement of 

the spine and coordination with 

limb movement 78, 113 

 

Mind-body 

connection 

Mind-body exercise, contrology Control of the physical body by 

the mind 67 

 

Posture Posture, alignment, positioning Relative positioning of body parts 

at a given time 115 

 

Strength  Strength, strengthening  

(not endurance) 

Ability of muscle to produce or 

resist a physical force 110-112 

 

In addition to content analysis of the definition of Pilates in the literature, frequency of mention 

of specialised Pilates equipment and traditional Pilates principles was recorded. Specialised 

Pilates equipment included any, or several of the following: the Reformer, Trapeze Table or 

Cadillac, Ladder Barrel, and Wunda Chair. 67 Common therapeutic and gym equipment, such as 

medicine balls or resistive tubing, were not considered to be specialised Pilates equipment. 

Traditional Pilates principles included centering, concentration, control, precision, flow, or 

breathing. 69 Papers needed to specifically list these principles for this to be noted (Table 2.1). 
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Descriptive statistics were then used to summarise the frequency of: 

- Different methodological study designs. 

- Content categories used in the definition of Pilates exercise, that is, breathing, core stability, 

flexibility, muscle control, mind-body connection, posture and strength (Table 2.3). 

- Report of specialised Pilates equipment, such as the Reformer, Trapeze Table or Cadillac, 

Ladder Barrel, and Wunda Chair. 67 

- Mention of traditional Pilates principles including centering, concentration, control, 

precision, flow, or breathing. 69 

 

The proportion of papers with healthy participants versus papers with low back pain was also 

calculated. Healthy participants were defined as people of any age, gender or sporting ability but 

without a diagnosed medical condition or injury. Participants with low back pain needed to be 

part of the research study in the paper, or else a major focus of discussion in the opinion paper. 

 

Frequencies of mention of content categories, traditional Pilates principles, and specialised 

equipment were then compared across papers with healthy versus low back pain participants. A 

Pearson’s Chi-Square test was used to calculate statistical differences in frequencies. When 

frequencies were less than 5, a Fisher’s exact test was used. The level of significance was set at 

0.05.  

 

2.5 Results 

 

2.5.1 Search results 

 

A total of 2,182 papers were identified using the search strategy. Of these, 119 papers fulfilled 

the selection criteria. Most papers were excluded due to not being published in peer-reviewed 

journals (Figure 2.1). 
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Figure 2.1 Search results: Peer-reviewed publications that describe Pilates exercise

Records identified through database searching (2,182): 

 

Cumulative Index to Nursing and  

Allied Health Literature = 452 

Cochrane Library = 16 

Medline = 53 

Physiotherapy Evidence Database = 13 

Proquest (Nursing & Allied Source, 

 Health and Medical Complete) = 369 

Scopus = 143 

Sport Discus = 1,032 

Web of Science = 114 
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Papers included (n=413)  

 

Scholarly article published in the 

English language within a peer-

reviewed, academic journal 

 

Papers excluded (n=1,778) 

 

Book review or product review (n=43) 

Not published in the English language (n=63)  

Not a peer-reviewed academic journals (n=1,672) 

 

Papers included (n=119) 

Defined Pilates exericse 

Full-text papers excluded (n=294) 

Does not define Pilates exercise (n=110) 

Duplicate articles (n=184) 

Included articles in systematic 

review  

(n = 119) 

Secondary searching 

of reference lists of 

included papers for 

additional 

references that 

fulfilled selection 

criteria  

(n = 9) 
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2.5.2 Different methodological designs of included papers 

 

The majority of the included papers were opinion pieces (n=54). 67-70, 77, 98, 111, 116-160 The remainder 

of the papers were case series (n=17), 161-177 randomised controlled trials (n=13), 178-190 case 

controlled trials (n=12), 140, 191-201 cross-sectional descriptive studies (n=11), 1, 202-211case studies 

(n=7), 212-218 and systematic reviews (n=5). 2, 6, 9, 219, 220 

 

2.5.3 Content categories in the definition of Pilates exercise 

 

Content categories frequently identified in the definition of Pilates exercise included breathing, 

core stability, flexibility, muscle control, mind-body connection, posture and strength. These 

have been defined in Table 2.3. 

 

2.5.4 Content category frequency 

 

The most frequently mentioned content categories in descending order were strength (76%), 

core stability (69%), flexibility (62%), posture (60%), muscle control (49%), breathing (49%), and 

mind-body connection (46%). Examples of other components mentioned in the definition of 

Pilates exercise, but less frequently, included balance, proprioception, endurance and 

coordination. For references of papers that identified these content categories, please see 

Appendix 2A.  
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2.5.5 Healthy versus low back pain participants 

 

In 41% of papers (n = 49), participants were healthy, whilst in 14% of papers (n = 17), participants 

had low back pain. The remainder of the included papers (n = 53) focused on people with other 

pathologies, or did not consider the application of Pilates exercise to any particular group of 

people. When comparing frequencies of mention of content categories in papers with healthy 

versus low back pain participants, there was no statistically significance difference for strength, 

core stability, flexibility, muscle control, breathing, and mind-body connection. There was, 

however, a statistically significant difference related to posture (x2 = 5.051, p = 0.047). A higher 

proportion (76%) of papers with low back pain participants suggested posture was important in 

Pilates exercise compared to papers with healthy participants (45%) (Table 2.4). 

 

Table 2.4 Frequency of content categories in papers with healthy participants and participants 

with low back pain  

 

Content category Frequency of papers 

with healthy 

participants (%) 

Frequency of papers 

with participants with 

low back pain (%) 

Pearson Chi-

Square 

(x2 (p value)) 

Mind-body connection 29 35 0.270 (0.603) 

Breathing 45 47 0.024 (0.877) 

Muscle control 41 59 1.651 (0.199) 

Posture* 45 76 5.051 (0.047) 

Flexibility 64 60 0.229 (0.632) 

Core Stability 71 88 1.941 (0.205) 

Strength 76 59 1.714 (0.190) 

* statistically significant difference between papers with healthy participants and those with low back pain at the 

0.05 level 

 

  



27 
  

2.5.6 Equipment recommendation for Pilates exercise 

 

Thirty-eight percent of all papers included in this study (n=45) reported floor-based Pilates 

exercise and the use of specialised equipment. Twenty-five percent of papers (n=30) did not 

specify equipment or exercises. The remainder of the papers suggested the use of either floor-

based exercise (28%, n=33), or the use of specialised equipment (9%, n=11) (Appendix 2B). There 

was no significant difference in the frequency of recommendations of use of mat (x2=0.309, 

p=0.759) or specialised equipment (x2=0.015, p=0.904) in papers with healthy versus low back 

pain participants.  

 

2.5.7 Traditional Pilates principles used in definition of Pilates exercise 

 

The most frequently reported traditional principles of Pilates exercise across all papers were 

breathing (49%), centering (19%), control (19%), precision (18%), flow (18%), and concentration 

(18%) (Appendix 2C). Breathing was also classified as a content category. Apart from breathing, 

none of the papers investigating Pilates exercise with low back pain participants quoted, or 

reported using, traditional principles.  

 

2.6 Discussion 

 

According to this review, Pilates is a mind-body exercise that requires core stability, strength, 

and flexibility, and attention to muscle control, posture, and breathing. Exercises can be mat-

based, or involve the use of specialised equipment. Traditional Pilates principles of centering, 

concentration, control, precision, flow, and breathing may be relevant to contemporary Pilates 

exercise. In people with low back pain, posture may be a critical component of Pilates exercise, 

but traditional principles, apart from breathing, may be less important. 

 

  



28 
  

This systematic review is the first of its kind to describe Pilates exercise according to peer-

reviewed literature, and compare definitions used in papers with healthy versus low back pain 

participants. The design of this review helped ensure relevant, but detailed information on 

Pilates was obtained from a variety of sources. A systematic review methodology limited bias in 

the selection of evidence. 221-223 Comprehensive searching of papers indexed in both medical and 

sport databases meant that relevant papers were unlikely to have been overlooked. Inclusion of 

papers with different methodologies contributed to a broad understanding of Pilates as 

described in the literature. 

 

Content analysis was used to systematically identify and synthesise recurring themes within 

definitions of Pilates. 107, 108 Though only one reviewer extracted and synthesised information, 

categorisation of information was checked twice to ensure appropriate analysis. A limitation of 

this systematic review is the assumption that frequency of mention of content categories, 

equipment use, and traditional principles equated to their importance in defining Pilates 

exercise. 

 

The findings of this systematic review also must be viewed in light of the fact that that none of 

the included papers aimed to define Pilates, and the majority of included papers were opinion 

articles (45%). Definitions of Pilates given in the literature, then, may have been over-simplified, 

or biased. This is particularly true in relation to opinion articles, as publication in peer-reviewed 

journals does not guarantee peer-revision for these types of papers. Despite this, papers that did 

not aim to define Pilates, or were opinion articles, were included in this review due to limited 

availability of relevant research.  

 

Furthermore, it should be recognised that there was only a small number of papers that focused 

on Pilates in relation to participants with low back pain (n=17) compared to papers with healthy 

participants (n=49). This may have influenced the comparative analyses of the definition of 

Pilates exercise in these papers, however, statistical analyses using a Fisher’s exact test assisted 

in minimising bias. The definition of Pilates provided by this review may be used by clinicians and 

policy-makers to identify and evaluate Pilates exercise programmes. 
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This review also has highlighted the potential importance of different features of Pilates exercise, 

particularly in relation to people with low back pain. Posture was mentioned more frequently as 

part of Pilates exercise in papers with low back pain participants, versus papers with healthy 

participants. This could mean that posture is more important for people with low back pain when 

performing Pilates exercise than in people without low back pain. Recent studies have reported 

that lumbo-pelvic posture can affect the activation of deep, stabilising trunk muscles such as 

transverses abdominis and multifidus. 224, 225 These muscles are inhibited in people with low back 

pain, and therefore may require additional postural facilitation to be recruited with Pilates 

exercise. 73, 74, 99, 101, 102 

 

This review has been unable to provide detail on the interpretation of features of Pilates exercise 

across different contexts due to lack of relevant research. Different may result in variable 

exercise techniques. For example, the principle of ‘‘centering’’ requires the ‘imprint’ action or 

pulling of the navel towards the spine. Traditionally in Pilates, this ‘‘imprint’’ action involves co-

contraction of all the abdominal and buttock muscles, and tilting of the pelvis in a posterior 

direction to ‘straighten’ the spine. 77 When Pilates is used to treat people with low back pain, 

however, emphasis may be placed on holding a ‘‘neutral’’ spine position, where the natural 

curves of the spine are maintained. 77 Focus also may be placed on primary activation of deep 

abdominal and back muscles, such as transverses abdominis and multifidus, over superficial 

trunk musculature. 77, 78 

 

A greater proportion of papers in this review suggested Pilates exercise is floor-based, rather 

than involving the use of specialised equipment. This finding, however, could relate to the 

expense, or size, of specialised Pilates equipment, and the relative ease of conducting floor-

based exercise. In people with low back pain, specialised equipment has been reported to be 

beneficial as spring resistance can be adjusted to individual ability, and provide greater 

proprioceptive feedback during Pilates exercise. 69 Further investigation then, on the benefits 

and barriers of using specialised Pilates equipment is required. 
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Traditional Pilates principles of centering, concentration, control, precision, and flow were 

reported in 18-21% of all papers. This may indicate these principles are less important in defining 

Pilates, compared to content categories that were mentioned in 46-69% of papers. Only 

breathing, which was a traditional Pilates principle, and a content category, was mentioned in 

papers with low back pain participants. This may suggest that traditional principles, apart from 

breathing, are less critical than previously reported, particularly in people with low back pain. 

 

Prior to this systematic review, no research has been undertaken to specifically examine the 

definition or application of Pilates exercise. Whilst this review has provided a definition of Pilates 

exercise according to current literature, these findings need to be validated with clinical 

research. The relative importance and interpretation of features of Pilates identified in this 

review also need to be explored in clinical practice with both healthy and low back pain 

participants. This may provide further direction regarding Pilates exercise technique and 

prescription in health promotion versus rehabilitation contexts. Finally, the benefits, and 

barriers, of using specialised equipment with Pilates exercise should be investigated, along with 

the relevance of traditional principles in contemporary Pilates exercise across different contexts. 

 

2.7 Conclusion 

 

The findings of this systematic review indicated that Pilates is a mind-body exercise approach 

requiring core stability, strength, and flexibility, and attention to muscle control, posture, and 

breathing. Exercises may be floor-based, but also include the use of specialised equipment. In 

papers with low back pain participants, posture was mentioned more frequently than in papers 

with healthy participants. Traditional principles, apart from breathing, were not mentioned in 

papers with low back pain participants. This may imply that posture is an important feature of 

Pilates for people with chronic low back pain, while traditional principles may be less relevant. 

The clinical validity of these findings is needed to be confirmed with further research exploring 

the principles and techniques used in both healthy participants, and in people with low back 

pain. 
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2.8 Chapter conclusion 

 

Chapter two has reproduced a copy of the systematic review of the definition of Pilates exercise 

that has been published in Complementary Therapies in Medicine in 2012 (Appendix 1A). 3 It 

provides a foundational understanding of Pilates exercise which has been further explored in a 

Delphi survey of 30 physiotherapists registered to practice in Australia (Chapter 5). Guideline 

recommendations regarding the definition and application of Pilates exercise in people with 

CLBP were consequently developed based on the findings of these two studies (Chapter 8).  

 

Understanding Pilates exercise also assists in the evaluation of the effectiveness of Pilates 

exercise in people with CLBP. Chapter three contains a systematic review of systematic reviews 

that has evaluated the effectiveness of Pilates exercise in people with CLBP. This systematic 

review was undertaken as variable findings regarding efficacy were reported across five 

previously published systematic reviews.  
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Chapter 3. Systematic review of systematic reviews: 

Effectiveness of Pilates exercise in treating people with chronic 

low back pain 

 

3.1 Chapter synopsis 

 

The following chapter describes a systematic review of systematic reviews investigating the 

effectiveness of Pilates exercise in treating people with chronic low back pain (CLBP). Five 

systematic reviews published over the previous 6 years have reported different findings 

regarding the efficacy of Pilates exercise in people with CLBP. 2, 5, 6, 8, 9  Appraising the 

methodological quality of reviews, then, was required, to understand the relative credibility of 

findings, and effectiveness of Pilates exercise.    The text below has been published in BMC 

Medical Research Methodology in 2013 (Appendix 1B).10  Again, references and title headings 

have been adjusted when this paper was integrated into the thesis.  

 

3.2 Abstract 

 

3.2.1 Background  

 

Systematic reviews provide clinical practice recommendations that are based on evaluation of 

primary evidence. When systematic reviews with the same aims have different conclusions, it is 

difficult to ascertain which review reports the most credible and robust findings. 

 

3.2.2 Methods  

 

This study examined five systematic reviews that have investigated the effectiveness of Pilates 

exercise in people with chronic low back pain. A four-stage process was used to interpret findings 

of the reviews. This process included comparison of research questions, included primary 

studies, and the level and quality of evidence of systematic reviews.  
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Two independent reviewers assessed the level of evidence and the methodological quality of 

systematic reviews, using the National Health and Medical Research Council Hierarchy of 

Evidence, and the Revised Assessment of Multiple Systematic Reviews respectively. Any 

disagreements were resolved by a third researcher. 

 

3.2.3 Results 

 

A high level of consensus was achieved between the reviewers. Conflicting findings were 

reported by the five systematic reviews regarding the effectiveness of Pilates in reducing pain 

and disability in people with chronic low back pain. Authors of the systematic reviews included 

primary studies that did not match their questions in relation to treatment or population 

characteristics. A total of ten primary studies were identified across five systematic reviews. Only 

two of the primary studies were included in all of the reviews due to different inclusion criteria 

relating to publication date and status, definition of Pilates, and methodological quality. The level 

of evidence of reviews was low due to the methodological design of the primary studies. The 

methodological quality of reviews varied. Those which conducted a meta-analysis obtained 

higher scores. 

   

3.2.4 Conclusions 

 

There is inconclusive evidence that Pilates is effective in reducing pain and disability in people 

with chronic low back pain. This is due to the small number and poor methodological quality of 

primary studies. The Revised Assessment of Multiple Systematic Reviews provides a useful 

method of appraising the methodological quality of systematic reviews. Individual item scores, 

however, should be examined in addition to total scores, so that significant methodological flaws 

of systematic reviews are not missed, and results are interpreted appropriately. 
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3.3 Introduction 

 

Systematic reviews are ranked as the most valid form of research in several hierarchies of 

evidence. 226, 227 They provide evidence-based recommendations from the synthesis and critically 

appraisal of primary studies. 104 Within health care, systematic reviews are used to efficiently 

obtain advice regarding client management. 91 Conflicting results of systematic reviews, 

however, creates confusion for readers. 228 

 

Several recently published systematic reviews have investigated the effectiveness of Pilates in 

people with chronic low back pain (CLBP). 2, 5, 6, 8, 9 Pilates is a mind-body exercise that targets 

core stability, strength, flexibility, posture, breathing, and muscle control. 3 It has been 

recommended in the management of people with CLBP, as this type of exercise may strengthen 

deep, stabilising muscles that support the lumbar spine, such as transverses abdominis. 2, 202 

These muscles are inhibited in people with CLBP. 73, 74 

 

Reviews examining the efficacy of Pilates in people with CLBP, however, report different 

conclusions. La Touche, Escalante, and Linares2 suggested that Pilates reduces pain and disability, 

while Lim, Poh, Low, and Wong 6 reported that Pilates reduces pain when compared to minimal 

treatments, but not disability. In contrast, Pereira et al.8 concluded that Pilates is ineffective in 

reducing pain and disability, and Posadzki, Lizis, Hagner-Derengowska9 suggested that evidence 

was inconclusive. Aladro-Gonzalvo, Araya-Vargas, Machado-Diaz, and Salazar-Rojas provided 

conflicting results reporting that Pilates may reduce pain only when compared to minimal 

intervention, and disability only when compared to other physiotherapeutic treatments. 5 These 

contradictory findings make it difficult to conclude on the efficacy of Pilates in people with CLBP 

and to direct use in clinical settings. 

 

A systematic review of reviews was conducted to critically evaluate and summarise the results 

of all published systematic reviews that have investigated the effectiveness of Pilates exercise in 

reducing pain and disability in people with CLBP. Areas for improvement for systematic reviews 

were subsequently identified, and an evidence-based conclusion provided regarding the efficacy 

of Pilates exercise in people with CLBP. 
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3.4 Methods 

 

A four-stage process was used to determine the appropriateness of systematic review 

conclusions. This involved comparison of reviews with respect to research questions, included 

primary studies, their level of evidence and methodological quality (Figure 3.1). The level of 

quality of the reviews was assessed using the National Health and Medical Research Council 

Hierarchy of Evidence (NHMRC)226 while the methodological quality was assessed using the 

Revised Assessment of Multiple Systematic Reviews (R-AMSTAR). 229  Systematic review findings 

were then interpreted with respect to these factors. 

 

 

 

Figure 3.1 Review process of systematic reviews 

  

Comparison of research questions 

- population, intervention, comparison, outcome measures 

2. Comparison of included primary studies, 

date of publication, and inclusion criteria

3. Level of evidence according to the National Health and 

Medical Research Council hierarchy of evidence

4. 4. Methodological quality according to

Revised Assessment of Multiple Systematic Reviews
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3.4.1 Study design 

 

A systematic review design was chosen over a narrative review as it limits bias in the selection 

and appraisal of evidence. 221-223 In a systematic review, a comprehensive search of the literature 

is undertaken to answer a focused research question; the search strategy, criterion for selection 

and critical appraisal of literature is defined; quantitative rather than qualitative results are 

reported and evidence-based inferences are made. 223 This systematic review was written to 

meet Preferred Reporting Items for Systematic Review and Meta-Analyses guidelines. 104 

 

3.4.2 Search strategy 

 

A comprehensive literature search was undertaken using ten databases including Cumulative 

Index to Nursing and Allied Health Literature, Cochrane Library, Medline, Physiotherapy Evidence 

Database, ProQuest: Health and Medical Complete, Nursing and Allied Health Source, Research 

Library - Health and Medicine, Scopus, Sport Discus, and Web of Science. The standardised search 

strategy included the use of Medical Subject Headings terms “Pilates” and “low back pain”, and 

search term “review” in the title, abstract, and as able, the keyword fields within maximal date 

ranges of each database up until November 4, 2012 (Table 3.1).  

 

Preliminary searching revealed that expanding the search to include “exercise”, “motor control”, 

and “core stability” did not identify any additional reviews, nor did changing the Boolean 

operator to “or”. Removing “low back pain” and “review” also did not help identify any additional 

systematic reviews. Secondary searching of reference lists of included papers was undertaken to 

identify any additional, relevant studies that met the inclusion criteria. 

 

3.4.3 Selection procedures 

 

Selection of relevant papers was based on the title, and if required, review of the abstract or full 

text of the document. Papers identified from the search process were assessed against inclusion 

and exclusion criteria by two independent reviewers (CW, BH). If there were any discrepancies 

in selected papers between the two reviewers, a third reviewer (AB) independently reviewed the 

papers and through discussion, obtained a consensus. 
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Table 3.1 Search strategy 

 

Database Date range Fields 

Cumulative Index to Nursing and 

Allied Health Literature  

1970–2012 Title, abstract, or word in 

subject heading 

Cochrane Library 1800–2012 Title, abstract or keyword 

 

Medline 1928–2012 Title, abstract or keyword 

 

Physiotherapy Evidence Database  1928–2012 Title and abstract 

 

Proquest   

 Medical and Health Complete 1928–2012 

 

Title, abstract, or subject 

heading 

 Nursing and Allied Health Source   

 Research Library   

Scopus 1960–2012 Title, abstract, or keyword 

 

Sport Discus 1975–2012 Title, abstract, or keyword 

 

Web of Science 1977–2012 Topic or title 
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3.4.4 Selection criteria 

 

To be included in this systematic review, systematic reviews needed to: 

 

- Be identified as a systematic review of 2 or more intervention studies. In a 

systematic review, a comprehensive search of the literature is undertaken to 

answer a focused research question; the search strategy, criterion for selection and 

critical appraisal of literature is defined; quantitative rather than qualitative results 

are reported and evidence-based inferences are made. 221, 222 Narrative reviews or 

expert commentaries did not meet inclusion requirements. 221 

 

- Be published in the English language. For ease of interpretation and access, reviews 

that were unpublished or published in another language were excluded. 

 

- Include human participants with chronic low back pain, that is, localised pain in the 

lumbar region that lasts for more than three months. 14 If reviews only included 

participants with low back pain lasting less than three months, they were excluded. 

 

- Assess the effectiveness of Pilates, where the term “Pilates” was used to describe 

the type of prescribed exercise being investigated. Exercises described as “motor 

control” or “lumbar stabilisation” did not suffice for Pilates. This is because Pilates 

may include features in addition to these exercise approaches. 3 

 

- Use outcome measures to evaluate disability, that is, impairments, activity 

limitations or participation restrictions according to the International Classification 

of Health, Functioning, and Disability (ICF). 29 Pain is considered a functional 

impairment in the ICF. 
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3.4.5 Level of evidence 

 

According to the NHMRC Hierarchy of Evidence, the level of evidence of a systematic review 

depends on the methodological design of included primary studies. 226 Systematic reviews that 

include only randomised controlled trials are rated as the highest form of evidence. Systematic 

reviews that include studies other than randomised controlled trials are rated only as high as the 

lowest level of evidence represented by primary studies (Table 3.2). Two independent reviewers 

graded the level of evidence of systematic reviews according to the NHRMC Hierarchy of 

Evidence. 226 Any discrepancies between the two reviewers were discussed with a third reviewer 

to obtain a consensus. 

 

Table 3.2 Modified National Health and Medical Research Council Hierarchy of Evidence* 

Level Type of intervention 

I Systematic review of randomised controlled trials 

II Randomised controlled trial 

III Pseudo-randomised controlled trial, comparative study with or without 

concurrent controls 

IV Case series with either post-test or pre-test/post-test outcomes 

* Adapted from Merlin, Weston, and Tooher 226  

 

3.4.6 Methodological quality 

 

The methodological quality of included systematic reviews was evaluated using the R-AMSTAR. 

229 The R-AMSTAR rates the methodological quality of systematic reviews by providing a 

numerical score for 11 items (Table 3.3). For each item, the methodological quality is scored out 

of 4 where one indicates poor methodological quality, and four indicates excellent 

methodological quality. R-AMSTAR items originate from the Assessment of Multiple Systematic 

Reviews (AMSTAR). 229 While the AMSTAR has been shown to be valid and reliable in assessing 

the methodological quality of reviews, the numerical score provided by the R-AMSTAR provides 

an additional quantitative score that is easy to interpret. 229-231 
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Table 3.3 Items of the Revised Assessment of Multiple Systematic Reviews (R-AMSTAR) 229 

R-AMSTAR item Description 

1. Was an ‘a priori’ design provided? 

2. Was there duplicate study selection and data extraction? 

3. Was a comprehensive literature search performed? 

4. Was the status of publication (i.e. grey literature) used as an inclusion 

criterion? 

5. Was a list of studies (included and excluded) provided? 

6. Were the characteristics of the included studies provided? 

7. Was the scientific quality of the included studies assessed and 

documented? 

8. Was the scientific quality of the included studies used appropriately in 

formulating conclusions? 

9. Were the methods used to combine the findings of studies appropriate? 

10. Was the likelihood of publication bias (a.k.a. “file drawer” effect) 

assessed? 

11.  Was the conflict of interest stated? 

 

 

Two independent reviewers graded the reviews, with any discrepancies being resolved by 

discussion with a third reviewer. R-AMSTAR items were graded as per guidelines provided by 

Kung et al.229 Percentile ranks were not calculated in this systematic review due to the small 

number of reviews being considered. Following grading of the methodological quality of the 

three systematic reviews, the percentage agreement and kappa score of agreement, and 95% 

confidence interval, between the two independent reviewers were calculated. 
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3.4.7 Data extraction and syntheses 

 

The following data were extracted and synthesised from selected papers: 

 

- Author(s), year of publication, and reference of systematic reviews. Descriptive 

statistics were used to summarise the number of systematic reviews and dates of 

publication. 

 

- The findings and conclusions of systematic reviews in relation to pain and disability, 

including effect sizes and 95% confidence intervals provided by meta-analyses. 

 

- Author(s), year of publication, and reference of primary studies included in the 

systematic reviews. Descriptive statistics were used to summarise the number of 

primary studies, and differences in included primary studies across systematic 

reviews. 

 

- The NHMRC level of evidence and R-AMSTAR scores for methodological quality 

were calculated for each review and tabulated alongside author(s) and year of 

publication. 

 

- The research questions of systematic reviews in terms of study population, 

intervention, comparisons, and outcome measures. This included consideration of 

systematic review aims, and corresponding included primary study details. 

 

3.5 Results 

 

A total of 44 papers were identified using the search strategy described in the methods. Five of 

these papers fulfilled selection criteria. 2, 5, 6, 8, 9 There was 100% agreement among the two 

independent reviewers on the selection of the systematic reviews. Most papers were excluded 

due to being duplicates, or not using a systematic review methodology (Figure 3.2). 

 

.
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Figure 3.2 Search results: Systematic reviews that evaluate the effectiveness of Pilates exercise 

in people with chronic low back pain  

 

+ Cumulative Index to Nursing and Allied Health Literature 
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3.5.1 Findings of systematic reviews 

 

The five reviews had conflicting conclusions regarding the effectiveness of Pilates in reducing 

pain and disability in people with CLBP (Table 3.4). Three of the reviews conducted meta-

analyses.5, 6, 8 Aladro-Gonzalvo et al.5 also conducted a meta-regression analysis to identify co-

variants that may have contributed to the heterogeneity of treatment effect across studies.232 

No predictor variable, however, was identified  

 

3.5.2 Research questions 

 

3.5.2.1 Population 

 

The authors of all reviews, apart from Posadzki et al.9, failed to ensure the duration of symptoms 

reported by participants in primary studies matched with their research questions.2, 5, 6, 8 For 

example, La Touche et al.2 and Pereira et al.8 aimed to focus on participants with CLBP, and 

Aladro-Gonzalvo et al.5 and Lim et al.6 on participants with low back pain lasting more than 6 

weeks. The authors of these reviews, however, included primary studies with participants with 

acute, subacute, recurrent or chronic low back pain (Table 3.5). 

 

3.5.2.2 Intervention 

 

Diverse Pilates exercise protocols for people with low back pain were reported across reviews 

(Table 3.5.2). In the majority of primary studies, authors prescribed Pilates mat exercises, 

although Anderson233 and Rydeard, Leger, and Smith178 suggested use of specialised Pilates 

equipment. Only 60% of primary studies described home exercises as part of the Pilates protocol. 

178, 191, 194, 233-235 

  

The validity of Pilates exercise interventions in reviews also varied. La Touche et al.2, Lim et al.6, 

Pereira et al.8, and Aladro-Gonzalvo et al.5, ensured that treatments in primary studies were 

described solely as Pilates exercise. Posadzki et al.9, however, included a primary study where 

treatment involved yoga, rehabilitation, and physical therapy as well. 236 
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Table 3.4 Systematic review findings: Effectiveness of Pilates in people with chronic low back pain 

Systematic review Comparison to PIlates Pain levels Disability 

1. Aladro-Gonzalvo et al., 2013 5 a) Minimal intervention e.g. no 

treatment, usual care, exercise 

a) Reduction is statistically 

significant (SMD=−0.44, 95% CI 

−0.09,–0.80) 

a) Reduction is not statistically 

significant (SMD = −0.28, 95% CI 

0.07, –0.62) 

 

b) Other physiotherapeutic 

treatment e.g. massage, 

physiotherapy 

b) Reduction is not statistically 

significant (SMD = 0.14, 95% CI 

0.27, –0.56) 

b) Reduction is statistically 

significant  

(SMD = −0.55, 95% CI −0.08,–

1.03) 

2. La Touche et al., 2008 2 * Usual care, back school 

exercise+ 

* Reduced * Reduced 

3. Lim et al., 2011 6 a) Minimal intervention e.g. no 

treatment, usual care, massage, 

physiotherapy 

a) Reduction is statistically 

significant  

(SMD = −2.72, 95% CI −5.33, –

0.11) 

a) Reduction is not statistically 

significant (SMD =−0.74, 95% CI 

−1.81, 0.33) 

 

b) Other forms of exercise e.g. 

back school exercise, lumbar 

stabilisation 

b) Reduction is not statistically 

significant (SMD =0.03, 95% CI 

−0.52, 0.58) 

b) Reduction is not statistically 

significant (SMD = −0.41, 95% CI 

=−0.96, 0.14) 

Note: SMD - standardised mean difference; 95% CI - 95% confidence level. 
+ Back school exercise includes respiratory and postural education, muscle strengthening and mobilisation exercise. 6 
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Table 3.4 Systematic review findings (cont) 

 Note : SMD - standardised mean difference; 95% CI - 95% confidence level. 
+ Back school exercise includes respiratory and postural education, muscle strengthening and mobilisation exercise. 6 

Systematic review Comparison to Pilates Pain levels Disability 

4. Pereira et al., 2012 8 a) Variable treatment e.g. no 

treatment, usual care, massage, 

physiotherapy 

a) Reduction is not statistically 

significant (SMD =−1.99, 95% CI –

4.35, 0.37) 

a) Reduction is not statistically 

significant (SMD =−1.34, 95% CI –

2.80, 0.11) 

 

b) Lumbar stabilisation exercise b) Reduction is not statistically 

significant (SMD =−0.11, 95% CI 

−0.74, 0.52) 

b) Reduction is not statistically 

significant (SMD =−0.31, 95% CI 

−1.02, 0.40) 

5. Posadzki et al., 2011 9 * Usual care, back school exercise * Unknown, evidence is 

inconclusive 

* Unknown, evidence is 

inconclusive 



46 
 

Table 3.5 Description of systematic reviews: Population, intervention, comparison, outcome measures  

Abbreviations: MBI-pain - Miami Back Index pain subscale; NRS −11 - 11 point Numeric Rating Scale; NRS −101 - 101 point Numeric Rating Scale; ODI - Oswestry Disability Index; 
ODQ - Oswestry Low Back Pain Questionnaire; RMDQ - Roland Morris Disability Questionnaire; RMVAS -Roland Morris Visual Analog Scale; SF-36 Pain - Short Form Health Survey 
– Pain; VAS - Visual Analog Scale.  
+ Back school exercise includes respiratory and postural education, muscle strengthening and mobilisation exercise 6 

Systematic review Population Intervention Comparison Outcome measure 

1. Aladro-Gonzalvo et al. 

(2012) 5 

Nonspecific low back pain 

greater than 6 weeks or 

recurrent (twice per year) 

60 minute sessions 

1–7 sessions/week 

10 days −12 weeks 

Usual care, normal 

exercise or sports, back 

school exercise+, 

lumbar stabilisation 

exercise, massage, 

physiotherapy 

Pain: MBI–pain, NRS-

101, VAS 

 

Disability: ODQ, 

RMDQ 

2. La Touche et al. (2008) 2 Nonspecific low back pain 

greater than 6 weeks or 

recurrent (twice/year) 

50–60 minute sessions 

1–7 sessions/week 

10 days–6 weeks 

Usual care, back school 

exercise+ 

Pain: NRS–101, 

RMVAS, VAS 

 

Disability: ODQ, 

RMDQ 

 

3. Lim et al. (2011) 6 Nonspecific low back pain of 

any duration or recurrence 

rate 

30–60 minute sessions 

1–7 sessions/week 

10 days–12 weeks 

Usual care, no exercise, 

back school exercise +, 

lumbar stabilisation 

exercise, massage, 

physiotherapy 

Pain: MBI–pain, NRS-

101, RMVAS, VAS 

 

Disability: ODI, ODQ, 

RMDQ 
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Table 3.5 Description of systematic reviews (cont) 

Systematic review Population Intervention Comparison Outcome measure 

4. Pereira et al. (2012) 8 Nonspecific low back pain of 

any duration or recurrence 

rate 

30–60 minute sessions 

1–3 sessions/week 

4–8 weeks 

Usual care, lumbar 

stabilisation exercise 

massage, physiotherapy 

Pain: SF-36 Pain, NRS–

101, RMVAS, VAS 

 

Disability: ODI, ODQ, 

RMDQ 

 

5. Posadzki et al. (2011) 9 Nonspecific low back pain 

greater than 6 weeks or 

recurrent (twice/year); 

specific low back pain with 

disc pathology greater than 

6 weeks 

15–60 minute sessions 

1–7 sessions/week 

10 days–12 months 

Usual care, back school 

exercise+ 

Pain: NRS−11, NRS–

101, RMVAS, VAS 

 

Disability: ODQ, RMDQ 

Abbreviations: MBI-pain - Miami Back Index pain subscale; NRS −11 - 11 point Numeric Rating Scale; NRS −101 - 101 point Numeric Rating Scale; ODI - Oswestry Disability Index; 
ODQ - Oswestry Low Back Pain Questionnaire; RMDQ - Roland Morris Disability Questionnaire; RMVAS -Roland Morris Visual Analog Scale; SF-36 Pain - Short Form Health Survey 
– Pain; VAS - Visual Analog Scale.  
+ Back school exercise includes respiratory and postural education, muscle strengthening and mobilisation exercise 6  
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3.5.2.3 Comparison 

 

Comparison treatments varied considerably, ranging from no exercise, usual care, massage, 

physiotherapy, and alternative exercises (Table 3.5.2). Usual care comparison treatments also 

differed, ranging from education and medication, to physiotherapy and bracing. 178, 185, 236 Co-

interventions were also evident in two primary studies. 185, 235 There was also inconsistency across 

reviews regarding the description of comparison physiotherapy treatment within the Obrien et 

al. 2006 study. 237 Pereira et al.8 defined the type of physiotherapy as lumbar stabilisation 

exercise, while Lim et al.6 reported that the physiotherapy treatment included other modalities 

as well. 

 

3.5.2.4 Outcome measures 

 

Similar outcome measures were used across primary studies and in the systematic reviews (Table 

3.5.2). Lim et al.6, Aladro-Gonzalvo et al.5, and Pereira et al.8, however, elected to use different 

outcome measures for pain given in the same primary study. 233 That is, Lim et al.6 and Aladro-

Gonzalvo et al.5 used the Miami Back Pain Index scores, 238 while Pereira et al.8 used pain scores 

given within the Short Form Health Survey (SF-36). 239 

 

Although similar outcome measures were used across reviews, participants were evaluated at 

different points in time across primary studies. Timing of evaluation was dependent on the 

duration of the Pilates treatment and the length of follow up. The shortest follow up was at 6 

weeks 185, 234, 237 and longest follow up assessment was at 12 months following the completion of 

Pilates treatment. 178, 233, 236 
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3.5.3 Included primary studies 

 

There were ten different primary studies identified across the five systematic reviews (Table 3.6). 

178, 185, 191, 194, 233-237, 240 La Touche et al.2 and Posadzki et al.9 included only studies published in full, 

as opposed to Aladro-Gonzalvo et al.5, Lim et al.6, and Pereira et al.8 who included studies that 

were unpublished, or part-published. 234, 235, 237, 240 Pereira et al.8 also only included studies that 

had low risk of bias as defined by the Cochrane Back Review Group. 241 This meant that Donzelli, 

Di Domenica, Cova, Galletti, and Guinta194 and Quinn240 were not included in this review. 

 

3.5.4 Level of evidence 

 

There was 100% agreement between reviewers regarding the methodological design, and level 

of evidence of the primary studies and the systematic reviews. Primary studies consisted of 

randomised controlled trials (n=4), pseudo-randomised controlled trials (n=5), and a parallel case 

series (n=1). According to the NHMRC Hierarchy of Evidence, the level of evidence represented 

by these primary studies ranges from Level II to Level IV evidence (Table 3.7). 226 

 

Aladro-Gonzalvo et al.5, La Touche et al.2, Lim et al. 6, and Posadzki et al.9 included Donzelli et 

al.194, a parallel case series article. These three reviews consequently represent Level IV evidence 

on the NHMRC Hierarchy of Evidence. 226  Pereira et al.8 excluded Donzelli et al.194, but included 

two pseudo-randomised controlled trials. 185, 237 This means that the systematic review by Pereira 

et al.8 represents Level III evidence on the NHMRC Hierarchy of Evidence. 226 
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Table 3.6 Primary studies included in systematic reviews 

Systematic 
reviews 

Primary studies 

 Donzelli 

et al. 

2006 194 

Gladwell 

et al. 2006 

185 

da 

Fonseca 

et al. 2009 

191 

Rydeard 

et al. 2006 

178 

Vad et al. 

2007+ 

236 

Anderson 

2005* 233 

Gagnon 

2005* 

234 

MacIntyre 

2006* 235 

Quinn 

2005* 240 

O’Brien et 

al. 2006** 

237 

1. Aladro-

Gonzalvo et 

al. 2012 5 

 

Yes Yes Yes Yes  Yes Yes Yes Yes Yes 

2. La Touche 

et al. 2008 2 

 

Yes Yes  Yes       

3. Lim et al. 

2011 6 

Yes Yes  Yes  Yes Yes  Yes Yes 

+ Part-Pilates intervention; * Unpublished theses; ** Abstract only. 

 

  



51 
 

Table 3.6 Primary studies included in systematic reviews (cont) 

Systematic 
reviews 

Primary studies 

 Donzelli 

et al. 

2006 194 

Gladwell 

et al. 2006 

185 

da 

Fonseca 

et al. 2009 

191 

Rydeard 

et al. 2006 

178 

Vad et al. 

2007+ 

236 

Anderson 

2005* 233 

Gagnon 

2005* 

234 

MacIntyre 

2006* 235 

Quinn 

2005* 240 

O’Brien et 

al. 2006** 

237 

4. Pereira et 

al. 2012 8 

 

 Yes  Yes  Yes Yes   Yes 

5. Posadzki 

et al. 20119  

Yes Yes  Yes Yes      

+ Part-Pilates intervention; * Unpublished theses;** Abstract only. 
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Table 3.7 Level of evidence and methodological design of primary studies 

NHMRC level of 

evidence 

Methodological design Primary studies 

II Randomised controlled trial (n=4) Anderson (2005)* 233 

  Gagnon (2005)*234 

  MacIntyre (2006)* 235 

  
Rydeard et al. (2006) 178 

 

III Pseudo-randomised controlled trial (n=5) da Fonseca et al. (2009) 191 

  Gladwell et al. (2006) 185 

  O’Brien et al. (2006)** 237 

  
Quinn (2005)* 240 

 

IV Parallel case series (n=1) Donzelli et al. (2006) 194 

Abbreviations: NHMRC – National Health and Medical Research Council 226 
* Unpublished theses; ** Abstract only. 

 

 
 
3.5.5 Methodological quality 

 

The two reviewers agreed on 84% of R-AMSTAR scores across the systematic reviews (46/55). 

Different scores were obtained for criterion 9 and 10 for Aladro-Gonzalvo et al.5, criterion 1, 2 

and 6 for La Touche et al.2, criterion 3 for Lim et al.6, criterion 7 and 9 for Pereira et al.8, criterion 

8 for Posadzki et al.9 The inter-rater agreement for R-AMSTAR scores remained “substantial” 

when chance agreement was eliminated (kappa: 0.78, 95% confidence interval: 0.71-0.85). 242 All 

disagreements were resolved through discussion with a third reviewer. 
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The R-AMSTAR scores of methodological quality of systematic reviews ranged from 19–37 out of 

44 (Table 3.8). Aladro-Gonzalvo et al.5 achieved the highest total score (37/44), followed by Lim 

et al. 6 (35/44), Pereira et al.8 (32/44), Posadzki et al.9 (30/44), and La Touche et al.2 (19/44). The 

R-AMSTAR scores indicated that all reviews lacked a thorough assessment of publication bias and 

statement regarding conflict of interest. Duplicate data selection and extraction, inclusion of grey 

literature, listing of excluded studies, and documentation of study characteristics were also 

insufficient in several reviews. 2, 5, 6, 8, 9  

 

In addition, R-AMSTAR scores identified that La Touche et al. 2 and Pereira et al.8 needed to 

improve consideration of the methodological quality of the primary studies when formulating 

conclusions. Also, La Touche et al.2 and Posadzki et al.9 did not provide a justification for not 

undertaking a meta-analysis, and Lim et al.6 and Aladro-Gonzalvo et al.5 needed to improve their 

method of combining findings of primary studies in their meta-analyses. 

 

3.6 Discussion 

 

This systematic review identified five published reviews that have investigated the efficacy of 

Pilates exercise in the treatment of people with CLBP. 2, 5, 6, 8, 9 These reviews have different 

conclusions, despite having similar research aims. To interpret results of reviews, a comparison 

of research questions, included primary studies, the level of evidence, and the methodological 

quality of systematic reviews was undertaken (Figure 3.1). This process assisted in identifying 

and understanding the reasons for the different review findings, and in considering the validity 

of those findings. 241 
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Table 3.8 Methodological quality of systematic reviews: Revised Assessment of Multiple 

Systematic Review (R-AMSTAR) scores 

Systematic review R-AMSTAR scores per item (/4)* TOTAL  

R-AMSTAR 

score  

 1 2 3 4 5 6 7 8 9 10 11 /44 

Aladro-Gonzalvo et 

al. 20125 

4 4 3 3 4 4 4 4 3 3 2 37 

 

La Touche et al. 

(2008)2 

3 2 2 1 1 3 3 1 1 1 1 19 

 

Lim et al. (2011)6 4 2 4 3 4 4 3 4 3 3 1 35 

 

Pereira et al. (2012)8 3 4 4 3 2 2 4 2 4 2 2 32 

 

Posadzki et al. 

(2011)9 

3 4 3 4 4 2 3 4 1 1 1 30 

*Note             

R-

AMSTAR 

item229 

Description            

1 Was an ‘a priori’ design provided?  

2 Was there duplicate study selection and data extraction?  

3 Was a comprehensive literature search performed?  

4 Was the status of publication (i.e. grey literature) used as an inclusion criterion?  

5 Was a list of studies (included and excluded) provided?  

6 Were the characteristics of the included studies provided?  

7 Was the scientific quality of the included studies assessed and documented?  

8 Was the scientific quality of the included studies used appropriately in formulating conclusions? 

9 Were the methods used to combine the findings of studies appropriate?  

10 Was the likelihood of publication bias (a.k.a. “file drawer” effect) assessed?  

11 Was the conflict of interest stated?  
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3.6.1 Research questions 

 

La Touche et al.2 and Posadzki et al.9 included primary studies with participants with subacute, 

chronic or recurrent low back pain. Meanwhile, Aladro-Gonzalvo et al.5, Lim et al. 6, and Pereira 

et al. 8 incorporated an additional primary study that included participants with acute low back 

pain as well. 234 Outcomes reported by and Aladro-Gonzalvo et al.5,  Lim et al.6,  and Pereira et 

al.8  therefore may be conservative and underestimate the effects of Pilates in people with CLBP, 

as people with acute low back pain tend to respond less favourably to exercise. 243 

 

The findings of Aladro-Gonzalvo et al.5,  La Touche et al.2, Lim et al.6, and Pereira et al.8 relate to 

people with non-specific low back pain. Non-specific low back pain is pain in the lower back 

without an identifiable pathology. 244 In contrast, Posadski et al.9 included an additional primary 

study with participants with low back pain related to disc pathology in the lumbar spine. 236 

Further research into the effectiveness of Pilates in people with low back pain with specific 

pathologies should be undertaken so that conclusions can be made regarding the efficacy Pilates 

in people with all forms of low back pain. 241 

 

With regards to treatment, Aladro-Gonzalvo et al.5, La Touche et al.2, Lim et al.6, and Pereira et 

al.8 included primary studies that investigated only Pilates exercise. Posadzki et al.9, however, 

included a primary study that evaluated the effectiveness of an intervention that was only part-

Pilates. 236 Treatment effects reported by this review may consequently relate to other therapies 

provided other than Pilates to the intervention group. 245 

 

Pilates exercise protocols varied considerably across primary studies (Table 3.5). Authors of 

reviews reported Pilates exercise sessions of 15–60 minutes duration, 1–7 times per week, for 

10 days and up to 12 months. 2, 5, 6, 8, 9 There was also variation in the use of mat versus specialised 

equipment, and incorporation of home exercises. 6 Further research is therefore required to 

define the essential elements of Pilates exercise in people with chronic low back pain. 5 
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In terms of comparison treatments, usual care was defined differently across the primary studies. 

178, 185, 236 This may have resulted in an inaccurate measurement of Pilates treatment effect as 

participants had variable types and amounts of “usual care” in both treatment and comparison 

groups.245 Pereira et al.8 and Lim et al.6 also described physiotherapy interventions provided by 

O’Brien, Hanlon, and Meldrum237 differently. Pereira et al.8 considered physiotherapy to consist 

of only lumbar stabilisation exercise, however, Lim et al.6 reported physiotherapy treatment as 

also involving other modalities. This may have also contributed to inaccurate measurements of 

treatment effect with the pooling of primary studies with variable comparison treatments. 245 

 

Similar outcome measures were used in primary studies to assess the effect of Pilates on pain 

and disability. The majority of these outcome measures are validated for use in people with low 

back pain, and have been found to be reliable.238, 239, 246. The different treatment effects reported 

by Lim et al.6 and Pereira et al.8, however, could relate to the use of different outcome measures 

for pain intensity provided for Anderson. 233 

 

Different findings between meta-analyses could also relate to different grouping of primary 

studies. For example, Aladro-Gonzalvo et al. 5 considered alternative exercise to Pilates to be a 

minimal intervention, while Lim et al.6 and Pereira et al.8 did not. Classifying alternative exercise 

to Pilates as a “minimal intervention” could be considered inappropriate as exercise has been 

found to reduce pain and disability in people with CLBP. 243 Effect sizes for Pilates may therefore 

be more conservative in Aladro-Gonzalvo et al. 245 

 

3.6.2 Included primary studies 

 

A comparison of included primary studies in reviews was undertaken as incorporating additional 

evidence can lead to different results. 247 Nine of the primary studies were available at the time 

of publication of the first systematic review. 2 La Touche et al.2 and Posadzki et al.9, however, 

chose to exclude unpublished primary studies and abstract articles (Table 3.6). This means that 

the findings of these reviews could be inflated as unpublished studies often have outcomes that 

are less positive or statistically insignificant. 248 
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In contrast, Aladro-Gonzalvo et al. 5, Lim et al.6, and Pereira et al.8 included several unpublished 

theses and an abstract study in their reviews (Table 3.6). These reviews, then, are likely to have 

less publication bias and more realistic findings.248 Pereira et al.8 also excluded primary studies 

that had a high risk of bias as defined by the Cochrane Back Review Group. 241 This review’s 

findings may therefore have greater credibility than other reviews. 249 

 

The meta-regression analysis undertaken by Aladro-Gonzalvo et al.5 did not identify any 

predictor variables that could explain differences in treatment effects across studies. This is not 

surprising, however, as the power of meta-regression was limited due to too few studies, and 

their heterogeneity. 232, 250 The rationale for examining several co-variants is also questionable, 

and aggregation bias likely as client-specific characteristics such as the duration of complaint 

were taken from the mean results of studies rather than individual statistics. 232, 251, 252 

 

3.6.3 Level of evidence 

 

The NHMRC level of evidence of all reviews was lower than expected for systematic reviews due 

to the inclusion of primary studies that were not randomised controlled trials. Aladro-Gonzalvo 

et al.5, La Touche et al.2, Lim et al.6, and Posadzki et al.9 represent the lowest level of evidence 

(Level IV) on the NHMRC Hierarchy of Evidence.226  This is because these reviews included 

Donzelli et al.194, a parallel case series article. Pereira et al.8, however, represents Level III 

evidence on the NHMRC Hierarchy as this review included only pseudo-randomised and 

randomised controlled trials. This means the findings of all reviews may contain bias related to 

the methodological design of primary studies, but Pereira et al.8 may be less biased than other 

reviews. 226, 253 
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3.6.4 Methodological quality 

 

The methodological quality of reviews was analysed to assist in the interpretation of findings. 228 

The R-AMSTAR provided a numerical score of methodological quality for each review based on 

AMSTAR criteria. 229 The AMSTAR is reported as valid and reliable in assessing methodological 

quality of systematic reviews. 229-231 The inter-rater agreement for R-AMSTAR scores remained 

“substantial” as indicated by a kappa score of 0.78, 95% confidence interval: 0.71-0.85. 242 This is 

similar to other scores reported for AMSTAR in the literature. 231  

 

R-AMSTAR scores provide an indication of level of bias in review findings with high scores 

indicating greater credibility of findings. 229 Findings of Aladro-Gonzalvo et al.5 which scored 

37/44, can therefore be considered to be the most robust in relation to the methodological 

quality of systematic reviews. Examining individual item scores with the R-AMSTAR, however, is 

also critical to identify factors that influence the credibility of findings. La Touche et al.2 and 

Pereira et al.8, for example, did not consider the methodological quality of primary studies in 

forming their conclusions. This is despite significant methodological flaws being identified in 

primary studies, such as small sample sizes, baseline differences between treatment and control 

groups, high drop-out rates, lack of assessor blinding, and intention to treat analyses. 2, 6, 9 The 

conclusions of La Touche et al.2 and Pereira et al.8, therefore, need to be interpreted with caution 

as these factors were not considered. 254  

 

There is also a concern that the high R-AMSTAR scores of Aladro-Gonzalvo et al.5, Lim et al. 6, and 

Pereira et al.8 do not reflect the inappropriateness of conducting a meta-analysis. Aladro-

Gonzalvo et al.5, Lim et al.6, and Pereira et al.8 pooled the results of primary studies that had 

similar comparison groups, but different treatment protocols, outcome measures, and timing of 

re-assessments (Table 3.5 and 3.6). This clinical heterogeneity should have indicated that 

conducting a meta-analysis was inappropriate. 241 This is because pooling heterogeneous studies 

can produce inaccurate treatment effects. 255, 256 
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Significant statistical heterogeneity (for example I2>60%) was also reported in both reviews when 

Pilates was compared to usual care. 5, 6, 8 This again suggests meta-analysis is inappropriate. 255 

Using a random effects model to compensate for heterogeneity may have assisted to improve 

the accuracy of findings, but it does not explain or remove the primary study differences. 241 

Moreover, combining two few primary studies in a meta-analysis can also produce misleading 

results. 257 The findings of Aladro-Gonzalvo et al.5, Lim et al.6, and Pereira et al.8 therefore need 

to be interpreted carefully due to the small number and heterogeneity of primary studies. 

 

3.7 Conclusion 

 

We are in agreement with Posadzki et al.9, that there is inconclusive evidence that Pilates is 

effective in reducing pain and disability in people with CLBP. This conclusion relates to the 

insufficient number and methodological quality of available primary studies, rather than the 

methodological quality of reviews. These findings contrast to other review conclusions where 

Aladro-Gonzalvo et al.5, La Touche et al.2, and Lim et al.6 report some effectiveness of Pilates, 

and Pereira et al. 8 report no effectiveness.  

 

Subsequent systematic reviews need to ensure that conclusions consider the methodological 

design and quality of primary studies. Meta-analyses and meta-regression analyses should also 

not be conducted when there is significant clinical and statistical heterogeneity across studies, 

and when primary studies are few in number. The R-AMSTAR provides a useful method of 

appraising the methodological quality of systematic reviews. Individual item scores, however, 

need to examined, in addition to total scores. This will ensure that significant methodological 

flaws are not missed, and results of reviews are interpreted appropriately. 
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3.8 Chapter conclusion 

 

This chapter has reproduced a copy of the systematic review published in BMC Medical Research 

Methodology in 2013 (Appendix 1B).10 This systematic review has provided insight into why 

different findings regarding the efficacy of Pilates exercise have been reported across reviews. 

The majority of reviews included similar primary studies, and while the methodological quality 

of several reviews was high, the use of variable meta-analyses and grouping of heterogeneous 

trials contributed to diverse results. 10 The conclusion of this review was that, based on primary 

evidence available at the time (November 4, 2012), the effectiveness of Pilates exercise in people 

with CLBP could not be confirmed.  

 

Since this review, more high quality randomised controlled trials have been published. 258-261 

Chapter four will document a systematic review of randomised controlled trials which has 

examined this evidence and provided more conclusive findings (Appendix 1C). 11 Moreover, a 

clinical practice guideline has been developed to provide direct advice to clinicians on the use of 

Pilates exercise in relation to results (Chapter eight).  

  



61 
 

Chapter 4. Systematic review of randomised controlled trials: 

Effectiveness of Pilates exercise in treating people with chronic 

low back pain 

 

4.1 Chapter synopsis 

 

This chapter contains a systematic review of randomised controlled trials investigating the 

effectiveness of Pilates exercise in treating people with chronic low back pain (CLBP). Convincing 

findings regarding the efficacy of Pilates exercise have been elusive in previous systematic 

reviews due to the low number and heterogeneity of primary trials. 10  Additional randomised 

controlled trials, however, have since been published. 258-263 This review was therefore conducted 

to determine the effectiveness of Pilates exercise in people with CLBP according to current 

research evidence (as at May 1, 2014).  The text below was published in Plos One in 2014 

(Appendix 1C). 11 References have again been modified when inserted into this thesis.  

 

4.2 Abstract 

 

4.2.1 Objective  

 

To evaluate the effectiveness of Pilates exercise in people with chronic low back pain (CLBP) 

through a systematic review of randomised controlled trials (RCTs). 

 

4.2.2 Data sources 

 

A search for RCTs was undertaken using Medical Search Terms and synonyms for “Pilates” and 

“low back pain” within the maximal date range of 10 databases. Databases included the 

Cumulative Index to Nursing and Allied Health Literature; Cochrane Library; Medline; 

Physiotherapy Evidence Database; ProQuest: Health and Medical Complete, Nursing and Allied 

Health Source, Dissertation and Theses; Scopus; Sport Discus; Web of Science. 
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4.2.3 Study selection 

 

Two independent reviewers were involved in the selection of evidence. To be included, relevant 

RCTs needed to be published in the English language. From 152 studies, 14 RCTs were included. 

 

4.2.4 Data extraction 

 

Two independent reviewers appraised the methodological quality of RCTs using the McMaster 

Critical Review Form for Quantitative Studies. The author(s), year of publication, and details 

regarding participants, Pilates exercise, comparison treatments, and outcome measures, and 

findings, were then extracted. 

 

4.2.5 Data synthesis 

 

The methodological quality of RCTs ranged from “poor” to “excellent”. A meta-analysis of RCTs 

was not undertaken due to the heterogeneity of RCTs. Pilates exercise provided statistically 

significant improvements in pain and functional ability compared to usual care and physical 

activity between 4 and 15 weeks, but not at 24 weeks. There were no consistent statistically 

significant differences in improvements in pain and functional ability with Pilates exercise, 

massage therapy, or other forms of exercise at any time period. 

 

4.2.6 Conclusions 

 

Pilates exercise offers greater improvements in pain and functional ability compared to usual 

care and physical activity in the short term. Pilates exercise offers equivalent improvements to 

massage therapy and other forms of exercise. Future research should explore optimal Pilates 

exercise designs, and whether some people with CLBP may benefit from Pilates exercise more 

than others. 
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4.3 Introduction 

 

Chronic low back pain (CLBP) is defined as pain for more than twelve weeks in the posterior 

lumbar region between the twelfth ribs and inferior gluteal folds. 14 CLBP is highly prevalent and 

associated with significant levels of disability. 23, 95, 264 As a consequence, CLBP places a large social 

and economic burden on society. 23, 95, 264  

 

Pilates exercise is a commonly prescribed to people with CLBP. 1, 5, 8 Pilates exercise is named 

after its founder, Joseph Pilates, who developed a series of exercises in the 1920s to encourage 

physical and mental conditioning. 3, 67 Core stability, strength and flexibility are emphasised in 

Pilates exercise, as is control of movement, posture, and breathing.3 All of these aspects of Pilates 

exercise may benefit people with CLBP as exercises with similar features have been successful in 

reducing pain and improving functional ability. 42, 49, 265  

 

When treating people with CLBP, it has been suggested in a Delphi survey that supervised Pilates 

exercise sessions should be undertaken two to three times per week for three to six months, and 

be supplemented by home exercises. 4 Individualised supervision has been advised in the first 

two weeks, but thereafter group sessions of up to four clients per therapist. 4 The use of 

specialised Pilates exercise equipment with spring resistance, such as a Reformer, has also been 

recommended for people with CLBP. 4, 266 

 

Despite the popularity of Pilates exercise in treating people with CLBP, its effectiveness in people 

with CLBP is yet to be established. 10 Six systematic reviews have investigated the effectiveness 

of Pilates exercise in people with CLBP, and a protocol for a Cochrane review has also been 

published. 2, 5-9, 267 Completed reviews, though, report different findings. 2, 5-9  Several reviews 

report a decrease in pain, but not all report improvements in functional ability. 2, 5-7 Other reviews 

report no improvement in pain or functional ability or inconclusive findings. 8, 9 The small number 

and mixed methodological quality of primary studies has made reporting of credible results 

difficult. 10 Several reviews have also conducted meta-analyses in the presence of significant 

clinical heterogeneity, resulting in misleading findings. 10 
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Recently, several randomised controlled trials (RCTs) have been published that are relevant to 

evaluating the effectiveness of Pilates exercise in people with CLBP. 258-263, 268 The majority of 

these RCTs have not been included in prior reviews, so incorporating this new evidence in an 

updated systematic review is indicated. Given there is now a moderate volume of evidence 

available, it is also appropriate that this new systematic review includes only RCTs. This will 

ensure this review represents a high level of evidence and increases the credibility of results. 10, 

226, 269 The aim of the following systematic review is to provide an update on the effectiveness of 

Pilates exercise in reducing pain and improving functional ability of people with CLBP based on 

the highest level and quality of research evidence available. 226 

 

4.4 Materials and methods 

 

4.4.1 Study design 

 

A systematic review was undertaken to locate, evaluate and summarise findings from RCTs that 

have investigated the effectiveness of Pilates exercise in people with CLBP. A systematic review 

was chosen over a narrative review as it limits bias and error in the selection and appraisal of 

evidence. 221, 222 In this systematic review, a comprehensive search of the literature was 

undertaken to answer a focused question, the methodological quality of primary studies was 

appraised, and findings were synthesised to address the study aim. 221, 222 

 

4.4.2 Search strategy 

 

A comprehensive literature search for evidence was undertaken on May 1, 2014 using ten 

databases: Cumulative Index to Nursing and Allied Health Literature, Cochrane Library, Medline, 

Physiotherapy Evidence Database, ProQuest: Health and Medical Complete, Proquest: Nursing 

and Allied Health Source, Proquest: Dissertation and Theses, Scopus, Sport Discus, and Web of 

Science. To ensure relevant trials were not overlooked, the maximal date range available in each 

database was used. Medical Subject Headings terms of “Pilates”, “Pilates method”, and “Low 

Back Pain” and synonyms for low back pain were inputted in the title, abstract, and as able, the 

keyword fields to identify relevant evidence (Table 4.1).
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Table 4.1 Search strategy to identify randomised controlled trials evaluating the effectiveness of Pilates exercise in people with chronic low back 

pain 

* Including Dissertations and Theses, Medical and Health Complete, Nursing and Allied Health Source databases  

Database Date range Keywords Fields 

Cochrane Library 1800-2014 (low back pain OR dorsalgia OR *spin* pain OR 

backache OR lumbago) AND (pilates OR pilates method) 

 

Title, Abstract or Keyword 

Cumulative Index to Nursing and 

Allied Health Literature  

1970-2014 (low back pain OR dorsalgia OR *spin* pain OR 

backache OR lumbago) AND (pilates OR pilates method) 

 

Title, Abstract, or Word in 

Subject Heading 

Medline 1928-2014 (low back pain OR dorsalgia OR *spin* pain OR 

backache OR lumbago) AND (pilates OR pilates method) 

 

Title, Abstract or Keyword 

Physiotherapy Evidence Database  

 

1928-2014 low back pain AND pilates 

 

Title and Abstract 

Proquest* 

       

1928-2014 (low back pain OR dorsalgia OR *spin* pain OR 

backache OR lumbago) AND (pilates OR pilates method) 

 

Title, Abstract, or Subject 

Heading 
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Table 4.1 Search strategy (cont) 

  

Database Date range Keywords Fields 

Scopus 1960-2014 (low back pain AND pilates) OR (dorsalgia AND pilates) 

OR (*spin* pain AND pilates) OR (backache AND pilates) 

OR (lumbago AND pilates) 

 

Title, Abstract, or Keyword 

Sport Discus 1975-2014 (low back pain OR dorsalgia OR *spin* pain OR 

backache OR lumbago) AND (pilates OR pilates method) 

 

Title, Abstract, or Keyword 

Web of Science 1977-2014 (low back pain OR dorsalgia OR *spin* pain OR 

backache OR lumbago) AND (pilates OR pilates method) 

Topic or Title 
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Preliminary searching revealed that expanding the literature searches to include “exercise”, 

“motor control”, or “core stability” did not identify any additional Pilates specific exercise 

studies, nor did changing the Boolean operator to “or”. Removing “low back pain” also did not 

identify any additional studies. Once RCTs were selected for inclusion, their reference lists were 

searched for additional, relevant studies that met inclusion criterion. 258-263, 268  In addition, 

reference lists of previous systematic reviews of this topic were searched to ensure relevant 

studies were not missed. 2, 5-10 

 

4.4.3 Selection of evidence 

 

Selection of relevant studies was based on the study's title and the abstract, and as required, the 

full document. Two independent reviewers selected the evidence according to the selection 

criteria (CW, BH). Any disagreements were resolved through discussion with a third reviewer 

(AB).  

 

To be considered in this systematic review, studies needed to: 

 

- Be published in the English language, as access to interpreters was not available. 

 

- Be published in full so that the methodological quality of the study could be 

assessed alongside results. Abstracts were excluded as they contained insufficient 

data to enable analysis of methodological quality.247 

 

- Be RCTs to limit the risk of bias in findings regarding efficacy. 269 If studies reported 

that they were RCTs but did not describe the randomisation procedure they were 

included in this review. If, however, studies reported that they were RCTs, but 

described a pseudo-random technique of allocating participants to groups, such as 

alternative allocation, they were excluded from this review. 226, 269 
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- Assess the effectiveness of Pilates exercise where the term “Pilates” was used to 

describe the type of prescribed exercise being investigated. Exercises described as 

“motor control” or “lumbar stabilisation” did not suffice for Pilates. This is because 

Pilates may include other features apart from motor control and lumbar 

stabilisation. 3 

 

- Include participants with CLBP, that is, localised pain in the lumbar region of more 

than 3 months in duration. 14 If studies only included participants with low back 

pain of less than 3 months duration, they were excluded. This is because people 

with CLBP respond differently to treatment compared to those with acute or 

subacute symptoms. 44 If studies included participants with acute or subacute low 

back pain and CLBP, the study was included as findings were still considered 

relevant. 

 

- Use outcome measures with appropriate psychometric qualities that evaluate pain 

and/or functional ability in people with CLBP. 239 For example, the Visual Analog 

Scale and Numerical Rating Scale for pain, and the Oswestry Disability 

Questionnaire and Roland Morris Disability Questionnaire for functional ability. 

RCTs with outcome measures for pain and/or functional ability that did not have 

sufficient validity, reliability, or responsiveness were excluded to avoid imprecise 

measurements of treatment effect. 239 

 

4.4.4 Appraisal of evidence 

 

The methodological quality of included RCTs was evaluated by two independent reviewers using 

the McMaster Critical Review Form for Quantitative Studies (CW, BH*). 90 This critical appraisal 

tool was utilised because it is comprehensive in assessing methodological quality of quantitative 

evidence. 90 This critical appraisal tool also has good inter-rater reliability. 270-272 To confirm the 

reliability of scoring in this review, the percentage agreement and kappa score between the two 

reviewers was calculated. 242 Any disagreements between reviewers were resolved through 

discussion with a third reviewer (AB). 
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The McMaster Critical Review Form for Quantitative Studies directs reviewers to consider 16 

items of methodological quality relating to the study's purpose, literature review, design, sample, 

outcomes, intervention, results and conclusions. 90 Guidelines for the appraisal of evidence in 

this review were created to assist reviewers in consistently evaluating methodological quality 

(Table 4.2). These were based on guidelines provided by the authors of the McMaster appraisal 

tool. 90, 270 

 

If RCTs met each criterion outlined in the appraisal guidelines, they received a score of “one” for 

that item, or, if they did not meet the criteria, they received a score of “zero”. Individual item 

scores were then summated to provide a total score of methodological quality out of 16, with 

higher scores reflecting greater methodological quality. Once quality scores were calculated, 

these were divided into five qualitative categories of poor (score=0–8), fair (score=9–10), good 

(score=11–12), very good (score=13–14) and excellent (score=15–16) methodological quality, as 

defined in previous research. 270 

 

4.4.5 Data extraction and syntheses 

 

The number of included RCTs and their methodological quality were summarised using 

descriptive statistics. The author(s), year of publication, and details regarding participants, 

interventions, comparison treatments, outcome measures, were extracted from RCTs by the 

primary author (CW), and tabulated. To determine whether a meta-analysis of study findings 

could be performed, the clinical and statistical heterogeneity of RCTs was assessed. 10, 273, 274 

 

Clinical heterogeneity of RCTs was assessed by comparing differences in the population, 

intervention, comparison treatments, outcome measures, and timing of reassessment of 

individual studies. 10 Statistical heterogeneity was assessed by calculation of an i2 statistic of 

studies with similar comparison treatment groups using the Cochrane Review Manager (version 

5.2) software. 274-276. If i2 was greater than 75%, studies were considered to have substantial 

heterogeneity. 274 If substantial clinical and statistical heterogeneity were present, pooling 

results in a meta-analysis was deemed inappropriate. 
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Table 4.2 Items of the McMaster Critical Review Form for Quantitative Studies 90 

 

Item  Essential criteria 

1. Purpose Do the authors clearly state that the aim of the study, which is to evaluate the effect of Pilates exercise in individuals 

diagnosed with chronic low back pain (CLBP)?  

 

2. Literature review Do the authors justify, by identifying gaps in the literature, the need to undertake further research into the 

effectiveness of Pilates exercise for individuals diagnosed with CLBP? 

 

3. Study design Have the authors used a randomised controlled trial to evaluate the effectiveness of Pilates exercise in people with 

CLBP?  

 

4.  Blinding Have the authors used assessor blinding to minimise bias? 

 

5. Sample description Have the authors described the sample in terms of age, gender, and at least one measure of disability due to CLBP?  

 

6. Sample size  Have the authors justified their sample size through a power calculation or post hoc analysis? 

 

7. Ethics and consent Have the authors documented ethical approval for the research and gained informed consent by participants? 

 

8. Validity of outcomes Did the authors use outcome measures that are valid for use in people with CLBP to assess all outcome variables? 
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Table 4.2 Items of the McMaster Critical Review Form for Quantitative Studies (cont) 

 

Item  Essential criteria 

9. Reliability of outcomes  Did the authors use outcome measures that are reliable for use in people with CLBP to assess all outcome 

variables? 

 

10. Intervention description Did the authors provide sufficient information to enable reproduction of the intervention?  

 

11. Statistical significance Did the authors report the results for at least one outcome measure in line with study aim and in terms of 

statistical significance? 

 

12. Statistical analysis Did the authors use appropriate statistical analyses in evaluating results according to their aim? 

 

13. Clinical importance Did the authors reflect on the clinical importance of results for people diagnosed with CLBP? 

 

14. Conclusions Did the authors provide appropriate conclusions considering the study method and results? 

 

15. Clinical implications Did the authors discuss clinical implications of the results in terms of treatment and further research? 

 

16. Study limitations  Did the authors identify limitations of the study methodology and results? 
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Key findings of RCTs were expressed in terms of between-group mean differences and 95% 

confidence intervals. If between-group mean differences and 95% confidence intervals were not 

provided by RCTs, these were calculated from post-treatment mean values and standard 

deviations using the Physiotherapy Evidence Database calculator. 277 For the randomised cross-

over trial, the between-group mean difference and 95% confidence interval was calculated from 

the first comparison time period between the Pilates exercise and control group, as the carryover 

effect in relation to time of treatment and pain intensity was statistically significant. 

 

Results for each outcome measures were considered to be statistically significant if the 95% 

confidence interval of the between group difference did not cross “zero”. 48 If a 95% confidence 

interval was unable to be calculated from results given, a p value less than 0.05 for the between 

group comparison was considered to indicate statistical significance. 48 Results were considered 

to be clinically significant in this review if the mean between-group difference was greater than 

the minimal clinically important difference reported in the literature. 278, 279  

 

4.5 Results 

 

4.5.1 Search results 

 

A total of 267 “hits” were obtained with database searching, and an additional RCT was identified 

when reviewing reference lists of previous systematic reviews (Figure 4.1). 235 The majority of 

studies identified by this search strategy were excluded due to being duplicates (n=115) or not 

being an RCT (n=95). Other studies were excluded as they were not published in the English 

language (n=16), did not assess the effectiveness of Pilates exercise in people with CLBP 

compared to other treatment (n=17), were published in an abstract format (n=8). 
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Figure 4.1 Search results: Randomised controlled trials that evaluate the effectiveness of Pilates 

exercise in people with chronic low back pain 

 

 + Cumulative Index to Nursing and Allied Health Literature;  ++ Physiotherapy Evidence Database;  +++ Dissertations 

and Theses, Medical and Health Complete, Nursing and Allied Health Source 
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published in the English language (n=16), not 
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(n=3), not people with CLBP (n=12) 
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Not a randomised controlled trials (n=3), not 
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There was 100% agreement between the 2 reviewers regarding the 14 RCTs included in this 

review (Figure 4.1). 178, 185, 191, 198, 233-235, 240, 258-262, 268 Four RCTs were described in academic theses 

233-235, 240, 280 and 10 were published in academic journals. 178, 185, 191, 198, 258-262, 268 It should be noted 

that 2 RCTs were reported across 2 papers but only 1 paper was included in this review to avoid 

duplication of findings. 178, 259, 263, 280  For one RCT, the paper that was published in a peer-

reviewed journal was selected over the thesis to extract results. 178, 280 For the other RCT, the 

paper reporting on changes in pain and functional ability in the short and long term was included, 

259 rather than the paper reporting on outcomes only in the short term. 263 

 

4.5.2 Methodological quality 

 

There was 95% agreement between the two reviewers regarding item scores of the McMaster 

Critical Review Form for Quantitative Studies. This represents “almost perfect” inter-rater 

reliability (kappa score = 0.88, p = 0.00). 242 Discussion with the third reviewer was required to 

reach consensus regarding the adequacy of the description of Pilates exercise, 261 presence of 

assessor bias, 258 documentation of informed consent and ethical approval, 234 use of valid and 

reliable outcome measures, 234 and discussion of the statistical significance and clinical 

importance of results. 233, 235 One of the RCTs was published by an author of this review (PM). 259 

To avoid bias, this author was not involved in the stages of review of this RCT. 259 

 

The methodological quality of studies ranged from 4 to 16, representing “poor” to “excellent” 

methodological quality (Table 4.3). RCTs published in the past 2 years were generally of higher 

quality, as were those published in journals compared to academic theses. According to the 

McMaster Critical Review Form for Quantitative Studies, strengths in the methodological quality 

of most RCTs related to the provision of a clear purpose (Item 1), description of participants (Item 

5), and documentation of ethic approval and consent (Item 7). 90 The majority of RCTs also 

provided results in terms of statistical significance (Item 11) and conducted appropriate 

statistical analyses (Item 12). 90 Several RCTs, however, did not ensure assessor blinding (item 4), 

recruit an adequate sample size (Item 6), or document the validity and/or reliability of outcome 

measures (Item 8, 9). 90 Other RCTs did not provide adequate detail of Pilates exercise programs 

for replication (Item 10), or discuss the clinical importance of results (Item 14). 90 
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Table 4.3 Methodological quality of randomised controlled trials: McMaster Critical Review Form for Quantitative Studies  90 

  

Randomised controlled 

trial 

McMaster items 90 TOTAL  

(/16) 

Qualitative 

descriptor  

 1  2  3 4 5 6 7 8 9 10 11 12 13 14 15 16   

Pilates exercise versus usual care and physical activity 

Borges et al., 2014 258 1 1 1 1 1 1 1 0 0 1 1 1 0 1 1 1 13 Very good 

da Fonseca et al., 2009 191 1 1 0 0 1 0 1 0 0 0 0 0 0 0 0 0 4 Poor 

Gladwell et al., 2006 185 1 1 0 1 1 0 1 1 1 1 1 1 0 1 1 1 13 Very Good 

MacIntyre, 2006 235 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 15 Excellent 

Miyamoto et al., 20137 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 16 Excellent 

Quinn, 2005 240 1 1 1 0 0 0 1 0 0 0 1 1 0 0 0 0 6 Poor 

Quinn et al., 2011262 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 0 13 Very good 

Rydeard et al., 2006 178 1 1 1 1 1 0 1 1 1 0 1 1 1 1 1 1 14 Very good 

Zeada et al., 2012 268 1 0 0 0 1 0 0 0 0 1 1 0 0 0 0 0 4 Poor 
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Table 4.3 Methodological quality of randomised controlled trials (cont) 

 

Randomised controlled 

trial 

McMaster items 90 TOTAL  

(/16) 

Qualitative 

descriptor  

 1  2  3 4 5 6 7 8 9 10 11 12 13 14 15 16   

Pilates exercise versus massage therapy 

Anderson, 2005 233 1 1 1 1 1 0 0 0 0 1 0 1 0 1 1 1 10 Fair 

Pilates exercise versus other forms of exercise 

Gagnon, 2005 234 1 1 1 0 1 0 1 0 0 0 1 1 0 1 1 1 10 Fair 

Marshall et al., 2013 259 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 15 Excellent 

Rajpal et al., 2009 198 0 0 0 0 0 0 1 0 0 1 1 1 0 0 0 1 5 Poor 

Wajswelner et al., 2012 261 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 16 Excellent 
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4.5.3 Description of included studies 

 

A summary of the population, intervention, comparison, and outcome measures for each RCT is 

provided in Table 4.4. The number of participants per RCT ranged from 12 to 83, while the mean 

age of participants across RCTs ranged between 21 to 49 years of age. The ratio of female to 

male participants ranged from 5:1 through to 1:1, except in one study where only females were 

recruited. 198 

 

In terms of the Pilates interventions, most RCTs described supervised exercise programs 

delivered in 30 to 60-minute sessions, 1-3 times per week, for 4-15 weeks (Table 4.4). Home 

exercises were incorporated in 6 RCTs as part of the Pilates exercise intervention. 178, 185, 198, 235, 

261, 262 The supervision ratios of clients per therapist for supervised sessions ranged from 11:1 to 

1:1, although not all RCTs provided this information. Use of specialised Pilates exercise 

equipment, such as a Reformer, was reported in 5 RCTs. 178, 233, 258, 259, 261 

 

Pilates exercise was compared to usual care and physical activity in 9 RCTs, massage therapy in 

1 RCT, and other forms of exercise in 4 RCTs (Table 4.4). Usual care and physical activity could 

involve unknown other treatments, 240, 268 no treatment, 185, 191, 262 education, 260 medications,  178, 

235, 260 or consultations with health professionals, such as physiotherapists. 178, 235 Other forms of 

exercise ranged from cycling, 259 McKenzie exercise, 198 traditional lumbar stabilisation exercise, 

234 and a mixed form of exercise including stretching, strengthening and stabilisation. 261 

 

Variable outcome measures were used to investigate the effectiveness of Pilates exercise in 

reducing pain and improving functional ability in people with CLBP (Table 4.4). These included 

the Visual Analog Scale and Numerical Rating Scale (11 and 101 point scales) for pain, and the 

Roland Morris Disability Questionnaire, Oswestry Disability Questions, Quebec Score, and the 

Miami Back Index for functional ability. 239, 279 Treatment outcomes were measured at different 

time periods, ranging from 4 to 24 weeks. 
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Table 4.4 Description of randomised controlled trials evaluating the effectiveness of Pilates exercise in people with chronic low back pain  

Randomised 

controlled trial 

Population  Intervention and comparison Outcome measures 

[timing] 

Pilates exercise versus usual care and physical activity 

Borges et al., 

2014 258 

22 participants with chronic low back pain 

(CLBP) and Human T-Lymphotrophic Virus  

Gender (Female: Male) = 2.7: 1.0 

Age& (years) = 48.3 (10.0)  

Baseline Pain Intensity& (/10)a 

          Pilates = 7.2 (2.4); Comparison = 6.9 (2.5)  

Pilates: 2 X 60 minute supervised sessions per 

week for 15 weeks; Equipment = Mat, 

Cadillac, Reformer; Supervision Ratio= ?11 

clients: 1 therapist; Standardised protocol 

No Pilates exercise: no change in daily 

activities for 15 weeks 

Short Form – 36 

Visual Analog Scale  - Pain 

[0, 15 weeks] 

 

da Fonseca et 

al., 2009 191 

 

17 people with CLBP 

Gender (Female: Male) = 2.4: 1.0 

Age& (years)  33.1(11.6)  

Baseline Pain Intensity& (/10) a 

       Pilates = 5.9 (2.0); Comparison = 6.1 (1.8) 

Pilates: 2 sessions per week for 15 sessions; 

Equipment = Mat 

No Pilates: continue usual physical activity but 

no treatment apart from medications 

Visual Analog Scale – Pain  

 [0, 7-8 weeks] 

Gladwell et al., 

2006 185 

34 people with non-specific CLBP 

Gender (Female: Male)= 4:1 

Age&(years) = 40.6(9.7) 

Baseline Pain Duration& (years)= 10.4 (10.1) 

 

Pilates: 60 minutes, 1 X per week for 6 weeks 

(as well as home exercises); Equipment: Mat 

No Pilates:  usual physical activity, no 

treatment apart from medication 

Oswestry Disability 

Questionnaire 

Visual Analog Scale – Pain 

[0, 6 weeks] 

& values represent Mean [Standard Deviation]; a as measured by Visual Analog Scale  
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Table 4.4 Description of randomised controlled trials (cont) 

Randomised 

controlled trial 

Population  Intervention and comparison Outcome 

measures [timing] 

Pilates exercise versus usual care and physical activity 

MacIntyre, 2006 

235 

32 participants with CLBP 

Gender (Female: Male) Pilates = 3: 1; Comparison = 4.3: 1 

Age& (years) Pilates = 33.2 (7.7); Comparison = 46.7 (14.4) 

Baseline Pain Intensity& (/10)a  

      Pilates = 5.1 (2.0); Comparison = 4.8 (1.7) 

Baseline Disability& (/24)t 

      Pilates = 7.0 (3.1);  Comparison = 7.4 (3.4)  

Pilates:  1 X 60 minute supervised mat 

session per week and 3 X 10 minute 

home exercises sessions per week for 

12 weeks; General protocol 

No Pilates exercise 

(Both groups could undertake 

physiotherapy and exercise as required) 

Visual Analog Scale 

– Pain 

Roland Morris 

Disability 

Questionnaire  

[0, 3, 12 weeks]  

Miyamoto et al., 

2013 7 

86 participants with non-specific CLBP 

Gender (Female: Male)Pilates = 5: 1; Comparison = 3.8: 1 

Age& (years) 

      Pilates = 40.7 (11.8); Comparison = 38.3 (11.4) 

Baseline Pain Intensity& (/10)#  

      Pilates = 6.6 (1.5); Comparison = 6.5 (1.7) 

Baseline Disability& (/24)t 

     Pilates = 9.7 (4.5); Comparison = 10.5 (5.4) 

Pilates: 2 X 60 minute supervised mat 

sessions per week for 6 weeks with 

education; Supervision ratio=1:1; 

General protocol but graded to 

individual ability 

No Pilates exercise: Education booklet 

and physiotherapy advice 2X per week 

for 6 weeks (Both groups could take 

medication as required) 

Numeric Rating 

Scale (11 point) - 

Pain  

Roland Morris 

Disability 

Questionnaire 

[0, 6, 24 weeks] 

&values represent Mean [Standard Deviation]; a as measured by Visual Analog Scale; # as measured by the Numerical Rating Scale (11 point); t as measured by the Roland Morris 
Disability Questionnaire 
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Table 4.4 Description of randomised controlled trials (cont) 

Randomised 

controlled trial 

Population  Intervention and comparison Outcome measures [timing] 

Pilates exercise versus usual care and physical activity 

Quinn, 2005 240 22 participants with CLBP  

Age& (years) 

      Pilates= 46.3 (6.7) years; Comparison= 34.7 (7.3) 

Baseline Disability& (/100)s 

      Pilates = 25.9 (10.7); Comparison =22.0 (8.7) 

Pilates: 2 X 45-60 minute supervised 

mat sessions per week for 12 weeks; 

Standardised protocol 

 

No Pilates exercise: usual daily 

activities for 12 weeks, and no new 

exercise program 

Oswestry Disability 

Questionnaire 

 [0, 12 weeks] 

Quinn et al., 

2011  262 

29 participants with CLBP who had undergone 

physiotherapy treatment but had poor core 

stability and residual pain  

Age& (years)  

    Pilates = 41.8 (13.8); Comparison = 44.1 (12.5) 

Baseline Pain Intensity& (/100)a  

      Pilates = 40.4 (14.6); Comparison = 39.9 (19.9) 

Baseline Disability& (/24) t 

      Pilates = 6.9 (4.6); Comparison = 7.7 (5.0) 

Pilates: 1 X60 minute supervised mat 

sessions per week for 8 weeks; 

Supervision ratio = 3-6:1; 

Standardised protocol but modified 

as required; Home exercises 

15minutes, 5 days per week.  

 

No Pilates exercise (or further 

treatment) for 8 weeks 

Visual Analog Scale– Pain 

Roland Morris Disability 

Questionnaire 

 [0, 8 weeks] 

& values represent Mean [Standard Deviation]; a as measured by Visual Analog Scale (mm); $ as measured by the Oswestry Disability Questionnaire; t as per the Roland Morris 
Disability Questionnaire 
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Table 4.4 Description of randomised controlled trials (cont) 

Randomised 

controlled trial 

Population  Intervention and comparison Outcome measures [timing] 

Pilates exercise versus usual care and physical activity 

Rydeard et al., 

2006 178 

39 physically active participants with subacute, 

recurrent, or chronic low back pain 

Gender (Female: Male)  

    Pilates = 2.0: 1.0; Comparison = 1.6: 1.0 

Age& (years)  

    Pilates = 37.0 (9.0); Comparison = 34.0 (8.0) 

Baseline Pain Intensity& (/100)# 

      Pilates = 23.0 (17.7); Comparison = 30.4 

(17.6) 

Baseline Disability& (/24)t 

      Pilates = 3.1(2.5);  Comparison = 4.2 (3.6) 

Pilates: 3 X 60 minute supervised 

sessions per week, and 6 X 15 

minute home exercises sessions per 

week for 4 weeks;  Equipment: Mat, 

Reformer; Standardised protocol 

No Pilates exercise: continued 

regular activity and consultation 

with medical and health care 

professionals as required 

 

Numerical Rating Scale  

(101 point) – Pain 

Roland Morris Disability 

Questionnaire - Hong Kong  

[0, 4 weeks] 

Zeada, 2012  268 20 athletes with chronic low back pain 

Age& (years)  

    Pilates = 23.5 (2.4); Comparison = 26.2(3.6) 

Baseline Disability& (/24)t 

      Pilates 7.4(1.2);  Comparison = 6.5 (0.9) 

Pilates: 4 sessions per week for 8 

weeks; Equipment: Mat; 

Standardised protocol 

No Pilates exercise: 8 weeks 

Roland Morris Disability 

Questionnaire 

[0, 8 weeks] 

& values represent Mean [Standard Deviation]; #as measured by the Numerical Rating Scale (101 point); t as measured by Roland Morris Disability Questionnaire 
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Table 4.4 Description of randomised controlled trials (cont) 

Randomised 

controlled trial 

Population  Intervention and comparison Outcome measures 

[timing] 

Pilates exercise versus massage therapy 

Anderson, 2005 

233 

21 people with chronic or recurrent low back pain  

Gender (Female: Male) = 0.9: 1.0 

Age& (years)  

        Pilates = 42.4 (12.0); Comparison= 44.0 (13.7)  

Baseline Pain Intensity& (/10)a 

         Pilates = 6.4 (2.5); Comparison = 7.3 (1.7)  

Baseline Disability& (/100)s 

         Pilates = 18.6 (5.9); Comparison = 16.7 (4.2)  

Pilates: 2 X 50 minute supervised sessions 

per week for 6 weeks; Equipment = 

Reformer; Standardised protocol 

Massage: 2 X 30 minute sessions per week 

for 6 weeks 

 

Miami Back Index – 

Pain and Disability 

Oswestry Disability 

Questionnaire 

 [0, 6 weeks] 

Pilates exercise versus other forms of exercise 

Marshall et al., 

2013 259 

64 participants with CLBP 

Gender (Female: Male) = 1.7: 1.0 

Age& (years) = 36.2(6.2)  

Baseline Pain Intensity& (/10)a 

       Pilates = 3.6 (2.1); Comparison = 4.5 (2.5) 

Baseline Disability&(/100)s 

       Pilates = 25.4 (11.2); Comparison = 24.0 (11.9) 

Pilates: 3 X 50-60 minute supervised 

sessions per week for 8 weeks; Equipment= 

Mat, Reformer; Supervision Ratio= 10 

clients: 1 therapist; Standardised protocol 

Cycling: 3 X 50-60 minutes supervised 

indoor stationary cycle training for 8 weeks 

Oswestry Disability 

Questionnaire 

Visual Analog Scale – 

Pain 

 [0, 8, 24 weeks]  

& values represent Mean [Standard Deviation]; a as measured by Visual Analog Scale; s as measured by Oswestry Disability Questionnaire 
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Table 4.4 Description of randomised controlled trials (cont)  

Randomised 

controlled trial 

Population  Intervention and comparison  Outcome measures 

[timing] 

Pilates exercise versus other forms of exercise 

Gagnon, 2005 

234 

12 participants  with acute and chronic low back pain 

Gender (Female: Male) 

     Pilates = 5.0: 1.0; Comparison = 2.0: 1.0 

Age& (years) 

      Pilates = 36.0 (11.4); Comparison = 30.3 (12.4) 

Baseline Pain Intensity& (/10)a  

      Pilates =3.9 (2.5); Comparison = 2.1 (1.7) 

Baseline Disability& (/100)s 

      Pilates = 17.2 (6.1); Exercise= 15.8 (3.7) 

Pilates: 1-2 X 30-45 minute supervised mat 

sessions per week for 6-7 weeks; 

Standardised protocol 

Traditional lumbar stabilisation exercise: 1-2 

X 30-45 minute supervised mat  sessions per 

week for 6-7 weeks 

(Both groups could continue physiotherapy 

treatment and home exercises as indicated) 

Revised Oswestry 

Disability Index  

Visual Analog Scale – 

Pain 

 [0, 4, 6-7 weeks] 

Rajpal et al., 

2009 198 

40 females 20-30 years old with postural CLBP 

Age (years): Mean = 21.8 

  

Pilates exercise: Daily home exercise (10 

repetitions with 10 second hold) over 4 

weeks – progressed from crook lying, 4 point 

kneeling and knee extension on fit ball  

McKenzie exercise: Daily postural correction 

exercises (15-20 repetitions, 3 X per day) in 

sitting and standing 

Visual Analog Scale – 

Pain 

[0, 4 weeks] 

& values represent Mean [Standard Deviation]; a as measured by Visual Analog Scale (cm); s as measured by Oswestry Disability Questionnaire 
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Table 4.4 Description of randomised controlled trials (cont)  

Randomised 

controlled trial 

Population  Intervention and comparison  Outcome  measures 

[timing] 

Pilates exercise versus other forms of exercise 

Wajswelner et 

al.,  2012 261 

83 participants with CLBP or stiffness  

Gender (Female: Male)  

    Pilates = 1.3: 1.0; Comparison = 1.2: 1.0 

Age& (years)  

    Pilates = 49.3  (14.1); Comparison = 

48.9(16.4) 

Baseline Pain Intensity& (/10)# 

      Pilates = 4.9 (1.6); Comparison =4.6 (1.8)  

Baseline Disability& (/100)t 

      Pilates = 28.1 (11.4);  Comparison = 23.9 

(14.0) 

      

 

Pilates: 2 X 60 minute supervised sessions per 

week, and daily home exercises for 6 weeks; 

Equipment: Mat, Reformer, Trapeze Table; 

Supervision Ratio: 4 clients: 1 therapist; 

Individualised, based on directional 

preferences 

 

General exercise: 2 X 60 minute supervised 

sessions per week (including aerobic, 

stretching, strengthening, and stabilisation 

exercise) and daily home exercises for 6 

weeks; Supervision Ratio: 4 clients: 1 therapist 

 

(Both groups could utilise analgesic 

medication as required) 

Numerical Rating Scale 

(11 point) – Pain 

Quebec Scale - Pain and 

Disability 

[0, 6, 12, 24 weeks] 

& values represent Mean [Standard Deviation]; #as measured by Numerical Rating Scale; t as measured by Roland Morris Disability Questionnaire



85 
 

4.5.4 Heterogeneity of included studies 

 

Significant clinical heterogeneity was noted across RCTs in terms of the study population, 

intervention, and outcome assessment (Table 4.4). Though all RCTs studied people with 

CLBP, some included people with acute and subacute symptoms, or other diagnoses. 178, 233, 

258 Pilates exercise interventions also varied in terms of the duration of the intervention, level 

of supervision, incorporation of home exercises, education, and use of specialised 

equipment. Outcomes were also measured with different outcome measures at different 

time periods. 

 

Comparison treatments also varied considerably across RCTs (Table 4.4). When Pilates 

exercise was compared to usual care and physical activity, participants could access variable 

therapies depending on the RCT.  178, 235, 260 Usual physical activity also varied with some 

studies focusing on participants who were highly active, 178, 268 while the others did not. When 

Pilates exercise was compared to other forms of exercise, comparison exercise regimes were 

either similar to Pilates exercise, 234, 261 or quite distinct. 259 Also, in some studies, participants 

could access other interventions as well. 234, 261 

 

Significant statistical heterogeneity was also observed when comparing outcomes achieved 

with Pilates exercise versus usual care and physical activity for pain (i2=90%, p<0.001), and 

functional ability (i2=87%, p<0.00001) between 4 and 12 weeks. Similarly, significant 

statistical heterogeneity was noted when comparing pain relief achieved with Pilates exercise 

versus other forms of exercise (i2=83%, p=0.0006) between 4 and 8 weeks. Pooling individual 

study findings in a meta-analysis, then, was deemed inappropriate for these variables in the 

short term, given the clinical and statistical heterogeneity of RCTs. 273, 274  

 

Moderate statistical heterogeneity was noted when comparing improvements in functional 

ability with Pilates exercise and other forms of exercise in the short term (4–8 weeks) (i2=44%, 

p=0.17). At 24 weeks, mild statistical heterogeneity was evident when Pilates exercise was 

compared with other forms of exercise across the two RCTs for pain (i2=25%, p=0.25) and 

functional ability (i2=9%, p=0.29). 259, 261 Nevertheless, the clinical heterogeneity of RCTs 

comparing Pilates exercise to other forms of exercise suggested a meta-analysis would be of 

limited benefit. 273, 274 
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4.5.5 Findings of included studies 

 

4.5.5.1 Pilates exercise versus usual care and physical activity 

 

Four high quality RCTs reported a statistically significant difference in pain relief with Pilates 

exercise in the short term (4-15 weeks). 178, 258, 260, 262 Two high quality RCTs, and one poor 

quality RCT, however, disagreed with these findings.  185, 191, 235 At 24 weeks, no statistically 

significance difference in pain relief with Pilates exercise and education versus education 

alone was reported (Table 4.5). 7 

 

The statistically significant improvements in pain reported in the short term were clinically 

significant in 3 out of 4 RCTs. 258, 260, 262 This is because mean difference scores exceeded the 

minimal clinically important difference for their respective outcome measures. For example, 

Borges et al.258 and Quinn, Barry, and Barry262 described a mean reduction (and 95% 

confidence interval) on the Visual Analog Scale of 4.1 (1.8 to 6.3) and 1.5 (0.9 to 2.1) points 

respectively. The minimal clinically important difference for the Visual Analog Scale in people 

with CLBP has been reported in the literature as between 1.5 to 2 points. 278, 279 

 

Similarly, Miyamoto, Costa, Glavanin, and Cabral7 reported a mean reduction (and 95% 

confidence interval) of pain on the 11 point Numerical Rating Scale of 2.2 (1.1 to 3.2) points 

where the minimal clinically important difference was 2 points. 7, 279 Meanwhile, Rydeard, 

Leger, and Smith178 did not report a clinically significant improvement in pain, that is a mean 

reduction (and 95% confidence interval) of 15.6 (13.4 to 17.8) points on the 101 point 

Numerical Rating Scale. This is lower than the estimated minimal clinically important 

difference of 20 points. 278  

 

With regards to functional ability, 3 high quality RCTs reported statistically significant 

improvements with Pilates exercise in the short term (4–12 weeks). 178, 235, 260 In contrast, 2 

high quality RCTs and 3 poor quality RCTs did not. 185, 191, 240, 262, 268 Meanwhile, at 24 weeks, 

no statistically significance difference in improvement in functional ability with Pilates 

exercise with education versus education alone was reported (Table 4.6). 260 
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Table 4.5. Trial findings: Effectiveness of Pilates exercise in reducing pain in people with chronic low back pain 

Abbreviations: CLBP = chronic low back pain; CI = confidence interval 
# according to this outcome measure; a statistically significant between group difference; s with or without usual care; + reported as statistically significant in study, but not 
calculated in this review 

Study Methodological 

quality [score] 

Population  

[sample size] 

Intervention and 

comparison  

Outcome 

measure(s)   

Assessment 

timing 

Mean difference 

[95% CI) 

Pilates exercise versus usual care and physical activity 

1. Borges et 

al., 2014 258 

Very good 

[13/16] 

CLBP [n=64] Pilates exercise versus no 

change in physical activity 

Visual Analog Scale    15 weeks -4.1 [-6.3 to -1.8]* 

2. da Fonseca 

et al., 2009 191 

Poor [4/16] CLBP [n=17] Pilates exercise versus no 

Pilates exercise 

Visual Analog Scale 

Present Pain 

Intensity 

7-8 weeks -1.9 [-5.0 to 1.2] 

-0.8 [-1.8 to 0.2] 

3. Gladwell et 

al., 2006 185 

Very good 

[13/16] 

CLBP [n=34] Pilates exercise versus 

usual care and physical 

activity 

Visual Analog Scale 

Pain Diary  - Visual 

Analog Scale 

6 weeks -0.2 [-0.8 to 0.4] 

-0.3 [–0.9 to 0.3]+ 

4. MacIntyre, 

2006 235 

Excellent 

[15/16] 

Non-specific CLBP 

[n=86] 

Pilates exercise versus no 

change in physical 

activitys  

Visual Analog Scale        3 weeks 

12 weeks 

-0.4 [-1.7 to 0.9] 

-1.6 [-3.2 to 0.0] 

5. Miyamoto 

et al., 20137 

Excellent 

[16/16] 

CLBP greater than 

6 months [n=22]  

Pilates exercise and  

education versus 

education alone   

Numerical Rating 

Scale  (11 point)  

6 weeks 

24 weeks 

-2.2 [- 3.2 to -1.1]* 

-0.9 [-1.9 to 0.1] 
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Table 4.5 Trial findings (cont) 

Abbreviations: CLBP = chronic low back pain; CI = confidence interval 
# according to this outcome measure; a statistically significant between group difference; s with or without usual care; + reported as statistically significant in study, but not 
calculated in this review 

Study Methodological 

quality [score] 

Population  

[sample size] 

Intervention and 

comparison  

Outcome 

measure(s)   

Assessment 

timing 

Mean difference 

[95% CI) 

Pilates exercise versus usual care and physical activity 

6. Quinn et al., 

2011262 

Very good [14/16] CLBP after 

physiotherapy [n=29] 

Pilates exercise 

versus no Pilates 

exercise 

Visual Analog 

Scale 

8 weeks -1.5 [-2.1 to -0.9]* 

7. Rydeard et 

al., 2006 178 

Very good [14-16]# Subacute, recurrent, or 

CLBP, physically active 

[n=39] 

Pilates exercise 

versus no change in 

physical activitys  

Numerical 

Rating Scale 

(101 point)  

4 weeks -15.6 [-17.8 to -

13.4]* 

 

Pilates exercise versus massage therapy 

8. Anderson, 

2005 233 

Fair [10/16] Recurrent or CLBP 

[n=21] 

Pilates exercise 

versus massage 

therapy 

Miami Back 

Index (Pain) 

6 weeks -10.8 [-25.9 to 

4.3] 
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Table 4.5 Trial findings (cont) 

Study Methodological 

quality [score] 

Population  

[sample size] 

Intervention and 

comparison  

Outcome measure(s)   Assessment 

timing 

Mean difference 

[95% CI] 

Pilates exercise versus other forms of exercise 

9. Marshall et 

al., 2013 259 

Excellent 

[15/16]# 

CLBP [n=64] Pilates exercise versus 

stationary cycling 

Visual Analog Scale  

(Current pain)  

Visual Analog Scale 

(Worst pain)     

8 weeks 

24 weeks 

8 weeks 

-1.1  [-2.1 to -0.1]a 

-1.4 [-2.6 to -0.2] 

-0.4 [-1.4 to 0.6] 

10. Gagnon, 

2005 234 

Fair [10/16] Acute and 

CLBP [n=12] 

Pilates exercise versus 

lumbar stabilisation  

Visual Analog Scale 4 weeks 

6-7 weeks 

0.8 [-1.3 to 2.9] 

0.6 [-1.7 to 2.8] 

11. Rajpal et al., 

2009 198 

Poor [5/16] Females with 

CLBP [n=40] 

Pilates exercise versus 

McKenzie exercise 

Visual Analog Scale 4 weeks -1.4 [-2.1 to -0.7]a, $ 

12. Wajswelner 

et al., 2012 261 

Excellent 

[16/16] 

CLBP [n=83] Pilates exercise versus 

general exercise (mixed) 

Numerical Rating 

Scale (11 point) 

6 weeks 

12 weeks 

-0.5 [-1.3 to 0.3] 

-0.6 [-1.5 to 0.3] 

     24 weeks 0.3 [-0.7 to 1.2] 

Abbreviations: CLBP = chronic low back pain; CI = confidence interval 
# based on this outcome measure; a statistically significant between group difference; $ based on comparison of pre and post treatment change scores 
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Table 4.6 Trial findings: Effectiveness of Pilates exercise in improving functional ability in people with chronic low back pain 

Study Methodological 

quality [score] 

Population  

[sample size] 

Intervention and 

comparison  

Outcome 

measure(s)   

Assessment 

timing 

Mean difference 

[95% CI] 

 Pilates exercise versus usual care and physical activity 

1. Gladwell et 

al., 2006 185 

Very good 

[13/16] 

CLBP [n=34] Pilates exercise versus 

usual care and physical 

activity 

Oswestry 

Disability 

Questionnaire 

6 weeks 0.0 [-8.5 to 8.5] 

2. MacIntyre, 

2006 235 

Excellent 

[15/16] 

Non-specific CLBP 

[n=86] 

Pilates exercise versus no 

change in physical activitys  

Roland Morris 

Disability 

Questionnaire   

3 weeks 

12 weeks 

-0.6 [-2.6 to 1.5] 

-2.6 [-5.2 to -0.1]a 

3. Miyamoto 

et al., 20137 

Excellent 

[16/16] 

CLBP for more 

than 6 months 

[n=22]  

Pilates exercise and  

education versus 

education alone   

Roland Morris 

Disability 

Questionnaire  

6 weeks 

24 weeks 

-2.7 [-4.4 to -1.0]a 

-1.4 [-3.1 to 0.0]  

4. Quinn, 2005 

240 

Poor [6/16] CLBP [n=22] Pilates exercise versus 

usual physical activity 

Oswestry 

Disability 

Questionnaire    

12 weeks -7.1 [-17.6 to 3.4] 

5. Quinn et al., 

2011262 

Very good 

[14/16] 

CLBP after 

physiotherapy 

[n=29] 

Pilates exercise versus no 

Pilates exercise 

Oswestry 

Disability 

Questionnaire 

8 weeks 1.3 [not given but 

p>0.05] 

Abbreviations: CLBP = chronic low back pain; CI = confidence interval 

a statistically significant between group difference; s with or without usual care; + reported as statistically significant in the study  
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Table 4.6 Trial findings (cont) 

Abbreviations: CLBP = chronic low back pain; CI = confidence interval 
 a statistically significant between group difference; s with or without usual care; + reported as statistically significant in the study  
 

  

Study  Methodological 

quality [score] 

Population  

[Sample size] 

Intervention and 

comparison  

Outcome 

measure(s)   

Assessment 

timing 

Mean difference 

[95% CI] 

 Pilates exercise versus usual care and physical activity 

6. Rydeard et 

al., 2006 178 

 Very good [14-

16]# 

Subacute, recurrent, or 

CLBP, physically active 

[n=39] 

Pilates exercise 

versus no change 

in physical activitys  

Oswestry Disability 

Questionnaire    

4 weeks -1.2 [-1.4 to -1.0]a 

7. Zeada et 

al., 2012 268 

 Poor [4/16] Athletes with CLBP 

[n=20] 

Pilates exercise 

versus no Pilates 

exercise 

Roland Morris 

Disability 

Questionnaire 

8 weeks 1.7 [-0.4 to 3.8]+ 

 Pilates exercise versus massage therapy 

8. Anderson, 

2005 233 

 Fair [10/16] Chronic or recurrent 

low back pain [n=21] 

Pilates exercise 

versus massage 

therapy 

Oswestry Disability 

Questionnaire               

Miami Back Index 

(Disability) 

6 weeks 

 

6 weeks 

-4.0 [-10.0 to 2.0] 

 

-7.9 [-1.4 to 0.3] 
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Table 4.6 Trial findings (cont) 

Abbreviations: CLBP = chronic low back pain; CI = confidence interval 
 a statistically significant between group difference; # based on this outcome measure 

Study Methodological 

quality [score] 

Population 

[sample size] 

Intervention and 

comparison  

Outcome measure(s)   Assessment 

timing 

Mean difference  

[95% CI] 

Pilates exercise versus other forms of exercise 

9. Marshall et al., 

2013 259 

Excellent [15/16]# Acute and 

CLBP [n=12] 

Pilates exercise 

versus stationary 

cycling 

Oswestry Disability 

Index  

8 weeks 

24 weeks 

-6.5 [-11.8 to -1.1]a 

  4.4 [-0.7 to 9.5] 

10. Gagnon, 2005 

234 

Fair [10/16] CLBP[n=32] Pilates exercise 

versus lumbar 

stabilisation  

Oswestry Disability 

Index 

4 weeks 

6-7 weeks 

-3.0 [-11.1 to 5.1] 

-2.2 [-10.9 to 6.5] 

11. Wajswelner et 

al., 2012 261 

Excellent [16/16] CLBP[n=83] Pilates exercise 

versus general 

exercise 

Quebec Score 

 

6 weeks 

12 weeks 

24 weeks 

1.8 [-3.1 to 6.7] 

-0.8 [-6.4 to 4.8] 

-1.1 [-5.8 to 3.6] 
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Statistically significant short-term improvements in functional ability with Pilates exercise 

were not clinically significant. For example, MacIntyre235 and Miyamoto, Costa, Galvanin, and 

Cabral260 reported a mean improvement (and 95% confidence interval) of 2.6 (1.5 to 5.2) and 

2.7 (1.0 to 4.4) on the Roland Morris Disability Questionnaire respectively.  These changes 

were less than the minimal clinically important distance of 3.5 to 5 points. 278, 279 Similarly, 

Rydeard et al.178 reported a mean change (and 95% confidence interval) of 1.2 (1.1 to 1.4) 

points on the Oswestry Disability Questionnaire which is below the minimal clinically 

important difference of 10 points. 278, 279 

 

4.5.5.2 Pilates exercise versus massage therapy 

 

Only one RCT of fair quality compared the effectiveness of Pilates exercise to massage 

therapy. 233 This RCT did not report any statistically significant differences in pain or 

functional ability between groups at 6 weeks (Table 4.5, 4.6). As a consequence, there were 

no clinically significant differences noted between Pilates exercise and massage therapy. 

 

4.5.5.3 Pilates exercise versus other forms of exercise 

 

When Pilates exercise was compared to other forms of exercise, conflicting results in terms 

of pain relief were reported in the short term (4–8 weeks). 198, 234, 259, 261 One high quality and 

low quality RCT reported statistically significant improvements, 198, 259 while another high 

quality and low quality RCT did not. 234, 261 At 24 weeks, though, there was agreement in 2 

high quality RCTs that Pilates exercise resulted in equivalent improvements in pain as other 

forms of exercise (Table 4.5, 4.6). 259, 261 

 

The improvement in pain suggested in one high quality and low quality RCT in the short term 

was not clinically significant. 198, 259 For example, Marshall, Kennedy, Brooks, and Lonsdale259 

reported a mean decrease (and 95% confidence interval) of 1.1 (0.1 to 2.1) points on the 

Visual Analog Scale (VAS), and Rajpal, Arora, and Chauhan198, reported a mean decrease (and 

95% confidence interval) of 1.4 (0.7 to 2.1) points on the VAS (Table 4.5).  These scores were 

less than the minimal clinically important difference of 1.5–2 points on the VAS. 278, 279 
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With regards to functional ability, one high quality RCT reported a statistically significant 

improvement with Pilates exercise over other forms of exercise in the short term. 259 In 

contrast, another high quality and low quality RCT did not report a statistically significant 

difference in improvement. 234, 261 At 24 weeks, however, two high quality RCTs agreed that 

Pilates exercise offered similar improvements in functional ability as other forms of exercise 

(Table 4.6). 259, 261  

 

The statistically significant improvement in functional ability reported by Marshall et al.259 in 

the short term was not clinically significant. This is because the mean improvement (and 95% 

confidence interval) in functional ability was 6.5 (1.1 to 11.8) points on the Oswestry 

Disability Index which is less than the minimal clinically important difference of 10 points 

(Table 4.6). 259, 278, 279 

 

4.6 Discussion 

 

This systematic review provides an update on the effectiveness of Pilates exercise in reducing 

pain and improving functional ability in people with CLBP based on current evidence. It 

provides a meta-synthesis of findings from 14 RCTs, including recently published RCTs that 

have not been included in other reviews. 178, 185, 191, 198, 233-235, 240, 258-262, 268 A meta-analyses was 

not conducted due to the heterogeneity of RCTs. 273, 274  

 

4.6.1 Pilates exercise versus usual care and physical activity 

 

Pilates exercise results in statistically significant improvements in pain and functional ability 

in the short term in people with CLBP (Table 4.5, 4.6). This conclusion is based on the balance 

of evidence, where more high quality RCTs have reported these findings. 178, 258, 260, 262 In 

addition, short term improvements in pain may be clinically significant, but not 

improvements in functional ability. 48, 278, 279 

 

  



95 
 

Another conclusion of this review is that superior improvements with Pilates exercise 

compared to usual care and physical activity is unlikely at 24 weeks. This is based on research 

evidence of one high quality RCT that has investigated the longer term effect of Pilates 

exercise. 260 In this RCT, though, participants had ceased Pilates exercises at 6 weeks, and it 

is not known if a longer lasting effect may have been present if the intervention was 

continued for more than 6 weeks, as is recommended in the literature. 4, 10 

 

These systematic review findings are similar to those of other reviews in that a statistically 

significant reduction in pain with Pilates exercise was achieved when compared to no Pilates 

exercise. 5, 6 This current review clarifies, though, that this improvement may only be in the 

short term, and that this change may be clinically significant. In relation to functional ability, 

these review findings contrast with other systematic reviews as a statistically significant 

improvement in functional ability in the short term was identified. 5, 6, 8 This difference may 

be due to inappropriate meta-analyses in some reviews and variable grouping of comparison 

treatments. 10 The size of functional improvements in RCTs in this review, however, do not 

appear to be clinically significant. 278, 279 

 

It should be acknowledged that not all RCTs in this review agreed regarding the effectiveness 

of Pilates exercise compared to usual care and physical activity. 185, 191, 235, 240 Different results 

may be explained by the variable methodological quality of RCTs. For example, the majority 

of high quality RCTs reported statistically significant findings (4/6), while lower quality RCTs 

did not (2/2). 

 

Different results may also be due to small sample sizes or co-interventions within RCTs. Three 

of the four RCTs that did not find statistically significant findings were under-powered with 

small sample sizes, meaning that treatment changes may have been less easily detected. 185, 

191, 240 The other RCT had a large sample size, but allowed the comparison group to access 

other interventions, such as physiotherapy and medications. 235 This may have led to the 

effectiveness of Pilates exercise being under estimated as the between group difference in 

outcome may have been reduced. 
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In addition, different RCT outcomes may have related to variable Pilates exercise regimes. 

For example, RCTs with statistically significant results prescribed supervised exercise sessions 

more than once a week, often with the use of specialised equipment. 178, 260, 262 It is therefore 

recommended that clinicians replicate Pilates exercise programs contained within RCTs with 

statistically significant results to maximise treatment outcomes. 

 

4.6.2 Pilates exercise versus massage therapy 

 

Only one RCT compared Pilates exercise to massage therapy. 233 No statistically significant 

difference in improvements in pain or functional ability was noted at 6 weeks (Table 4.5, 4.6). 

More high quality RCTs, though, are required to confirm these findings due to the “fair” 

methodological quality of this RCT. 90, 270 

 

4.6.3 Pilates exercise versus other forms of exercise 

 

Based on current evidence, it is difficult to conclude on the short-term effectiveness of Pilates 

exercise in people with CLBP compared to other forms of exercise. Statistically significant 

improvements in pain and functional ability have been reported in one high quality RCT, 259 

but not in other high quality RCT.261 The clinical significance of reported statistically 

significant improvements is also unlikely. 278, 279 There is consensus across high quality RCTs, 

though, that at 24 weeks people with CLBP will experience equivalent improvements in pain 

and functional ability with Pilates exercise or alternative forms of exercise (Table 4.5, 4.6). 

259, 261 

 

Authors of this review therefore suggest that Pilates exercise is unlikely to provide superior 

improvements in pain and functional ability compared to other forms of exercise, at least in 

the long term. Findings of this review are similar to those of previous systematic reviews in 

that improvements in pain and functional ability with Pilates exercise compared to other 

forms of exercise have not been reported as statistically significant. 5, 6, 8 This review is 

different, however, in that it acknowledges that there could be differences in the short term. 
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There are two reasons why authors of this review have not ruled out the possibility of Pilates 

exercise offering superior short-term benefit over other forms of exercise. First, one of the 

two RCTs that reported no difference in the short term was of “fair” methodological quality.  

90, 270 This meant that findings were likely to be more biased than that of higher quality RCTs. 

270 Second, comparison exercise treatments were variable and it could be possible that Pilates 

exercise is more effective than some types of exercise, but not others. When Pilates exercise 

was compared to a distinctly different form of exercise, cycling, there was a statistically 

significant difference in outcome. 259When compared to exercises involving lumbar 

stabilisation, however, no difference was noted. 198, 261 Future research should investigate the 

relative effectiveness of Pilates exercise to different forms of exercise. 

 

4.6.4 Limitations 

 

Limitations of this systematic review relate to the inclusion of only RCTs published in the 

English language and consequent language bias. Of the 16 studies excluded based on their 

language, however, only two appeared to be potentially relevant RCTs when reviewing titles 

and abstracts translated into the English language. 281, 282 Another limitation was the focus of 

this review on outcomes of pain and functional ability in people with CLBP. Other outcomes 

may have also been clinically important, such as quality of life. 239, 283 In addition, the 

methodological quality of RCTs was summarised by a total score out of 16 using the 

McMaster Critical Review Form for Quantitative Studies. 90 This approach can lead to 

oversimplification of methodological quality as all items of the scale are weighted evenly. 284 

 

The strength of the review findings was also influenced by the availability and diversity of 

primary evidence. The limited number of RCTs that had compared Pilates exercise to massage 

therapy and other forms of exercise lessened the certainty of results. 10 The small sample 

sizes and short term follow up of many RCTs also affected the precision of findings. 255 

Moreover, the heterogeneity of study populations, interventions, comparison treatments, 

outcome measures, and timing of reassessment prevented conduction of meaningful meta-

analyses of RCTs. 273, 274 
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4.7 Conclusion 

 

According to this systematic review, Pilates exercise results in statistically significant 

improvements in pain and functional ability in the short term compared to usual care and 

physical activity in people with CLBP. 178, 258, 260, 262 Changes in pain are more likely to be 

clinically significant than improvements in functional ability. At 24 weeks, though, 

improvements with Pilates exercise and education may be equivalent to those achieved with 

education alone. When Pilates exercise is compared to massage therapy or other forms of 

exercise, equivalent improvements in pain and functional ability have been reported in 

people with CLBP. 233, 259, 261 

 

4.7.1 Implications 

 

This systematic review provides an update on the effectiveness of Pilates exercise in people 

with CLBP that may be used to assist clinical decision-making. Future research should 

investigate optimal Pilates exercise regimes for people with CLBP, including appropriate 

frequencies and length of programs, supervision ratios, use of home exercises, and 

specialised equipment. 4 Future RCTs should also investigate the long term efficacy of Pilates 

exercise to other treatments, such as massage, and confirm if there is any difference in 

effectiveness between Pilates exercise and various forms of exercise, such as aerobic exercise 

versus lumbar stabilisation. 10 Research into whether some people with CLBP may benefit 

from Pilates exercise more than others may also assist in clinical decision-making on whether 

Pilates exercise is suitable for individual clients. 12, 13 
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4.8 Chapter conclusion 

 

This chapter reproduced an article which was published in Plos One in 2014. 11 Findings 

indicate that, according to the high quality evidence, Pilates exercise is more effective than 

usual care and physical activity for people with CLBP in the short term (4-15 weeks), but 

Pilates exercise with education may result in equivalent improvements to education in the 

long term (24 weeks). Massage and other forms of exercise may provide equivalent results 

to Pilates exercise. A similar finding was reported in the subsequent clinical practice guideline 

(Chapter eight).  

 

Given this systematic review noted that Pilates exercise can be effective, at least in the short 

term, it is important to analyse how we can optimise results in people with CLBP. Chapter 

five will detail findings from a Delphi survey of physiotherapists registered to practice in 

Australia investigating the definition and ideal application of Pilates exercise in people with 

CLBP.  If clinicians follow this advice, better treatment outcomes with Pilates exercise in 

people with CLBP may be achieved.  
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Chapter 5. The definition and application of Pilates exercise to 

treat people with chronic low back pain: A Delphi survey of 

Australian physical therapists 

 

5.1 Chapter synopsis 

 

This chapter reproduces a copy of the Delphi survey that has been published in Physical 

Therapy in 2014. 4  The aim of this study was to explore the definition and application of 

Pilates exercise in people with chronic low back pain (CLBP) by 30 physiotherapists registered 

to practice in Australia. Pilates exercise regimes in clinical trials with people with CLBP are 

poorly described, or vary, making it difficult to understand and replicate findings in clinical 

practice. 10, 11  This survey was therefore undertaken to establish a consensus regarding the 

use of Pilates exercise to treat people with CLBP.  

 

5.2 Abstract 

 

5.2.1 Background and objective  

 

Pilates exercise is recommended for people with chronic low back pain (CLBP). In the 

literature, however, Pilates exercise is described and applied differently to treat people with 

CLBP. These differences in the definition and application of Pilates exercise make it difficult 

to evaluate its effectiveness. The aim of this study was to establish consensus regarding the 

definition and application of Pilates exercise to treat people with CLBP.  
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5.2.2 Methods 

 

A panel of Australian physical therapists who are experienced in treating people with CLBP 

using Pilates exercise were surveyed using the Delphi technique. Three electronic 

questionnaires were used to collect the respondents' opinions. Answers to open-ended 

questions were analysed thematically, combined with systematic literature review findings, 

and translated into statements about Pilates exercise for people with CLBP. Participants then 

rated their level of agreement with these statements using a 6-point Likert scale. Consensus 

was achieved when 70% of the panel members strongly agreed, agreed, or somewhat agreed 

(or strongly disagreed, disagreed, or somewhat disagreed) with an item. 

 

5.2.3 Results 

 

Thirty physical therapists completed all 3 questionnaires and reached consensus on the 

majority of items. Participants agreed that Pilates exercise requires body awareness, 

breathing, movement control, posture, and education. It was recommended that people with 

CLBP should undertake supervised sessions for 30 to 60 minutes, twice per week, for 3 to 6 

months. Participants also suggested that people with CLBP would benefit from individualized 

assessment and exercise prescription, supervision and functional integration of exercises, 

and use of specialized equipment. 

 

5.2.4 Limitations 

 

Item consensus does not guarantee the accuracy of findings. This survey reflects the opinion 

of only 30 physical therapists and requires validation in future trials. 

 

5.2.5 Conclusions 

 

These findings contribute to a better understanding of Pilates exercise and how it is utilized 

by physical therapists to treat people with CLBP. This information provides direction for 

future research into Pilates exercise, but findings need to be interpreted within the context 

of study limitations. 
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5.3 Introduction 

 

CLBP is defined as back pain of more than 12 weeks' duration between the lower ribs and 

above the gluteal folds, with or without leg pain. 14 CLBP is a highly prevalent and disabling 

condition. 22, 95, 285 It places a significant economic burden on society due to costs associated 

with treatment and the difficulty people have in returning to work. 23, 95, 285  

 

Exercise has been shown to reduce pain and disability in people with CLBP. 33, 42, 286 According 

to current evidence, improvements are similar, regardless of the type of exercise. 46, 88, 287 It 

is recommended, however, to consider the rationale underlying exercise approaches when 

prescribing an exercise program for people with CLBP. 287 This approach will assist in 

individually tailoring exercise programs for maximal effectiveness. 46, 88  

 

Pilates is a form of exercise that may be appropriate for people with CLBP. 2, 5, 6, 8, 9 Our recent 

systematic review of peer-reviewed literature described Pilates as a mind-body exercise that 

focuses on strength, core stability, flexibility, muscle control, posture, and breathing. 3 

Several of these features of Pilates have been reported as effective in exercise programs for 

people with CLBP, such as mind-body therapies that encourage mental re-focusing and 

breathing and exercises that work on flexibility, strength, and motor control. 46, 49, 287, 288 

Furthermore, people with CLBP may benefit from exercises that address the control of 

posture and stabilizing muscles of the trunk. 73, 74, 265, 287  

 

Our review of systematic reviews, however, suggested that evidence of the effectiveness of 

Pilates exercise in people with CLBP is inconclusive. 10 This finding was due to the limited 

number, variable methodological quality, and small sample sizes of primary studies. 10 The 

heterogeneity of primary studies in terms of the population, intervention, comparison, and 

outcome measures also limits the strength of research findings, as pooling results of these 

studies in a meta-analysis is inappropriate. 10, 256 
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The validity of research findings trials in relation to Pilates exercise also requires examination. 

3, 10 Clinical trials differ in their description of Pilates exercise and technique and in suggested 

program parameters, equipment, and levels of supervision for people with CLBP. 5, 6, 8, 10 These 

variations of the definition and application of Pilates exercise create confusion around 

essential identifying features of Pilates exercise and make it difficult to apply findings in 

clinical practice. 10  

 

A Delphi survey of a panel of Australian physical therapists was consequently undertaken to 

establish consensus regarding the definition and application of Pilates exercise to treat 

people with CLBP. The findings of this study will assist in the design of future Pilates exercise 

trials and in interpretation of existing findings. 3, 10 The research questions of this Delphi 

survey were: (a) How is Pilates exercise defined in relation to people with CLBP?; (b) What is 

the ideal Pilates exercise design, in terms of parameters, level of supervision, and equipment, 

for people with CLBP?; (c) What principles are used to guide safe prescription and progression 

of Pilates exercise in people with CLBP?  

 

5.4 Methods 

 

5.4.1 Design overview 

 

A Delphi survey is a technique used to obtain group consensus from a panel of experts. 93, 289 

It involves a series of questionnaires, where panel members rank the relative importance or 

relevance of features under study. With each questionnaire round, panel members are 

provided with de-identified group feed- back and a statistical summary of group findings. If 

desired, panel members can change their responses in subsequent rounds. Agreement 

among panel members is determined by consensus, voting, or through averaging of results. 

92, 93, 290  

 

Delphi surveys are frequently used in medical, health, and nursing research to explore topics 

with limited or conflicting research evidence. 92, 93 A Delphi survey minimizes group bias by 

providing relative anonymity, where only the researchers are aware of the source of panel 

member comments and direct interaction among panel members does not occur. 93, 289 

National sampling also is convenient and cost- effective, as panel members can be surveyed 

in different locations at different times. 92, 289  
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5.4.2 Recruitment 

 

Participants were recruited via purposive sampling, where a panel of "experts" was selected 

based on their knowledge of and experience with the subject, their availability, and their 

interest and communication skills. 92 This method of recruitment ensured that Delphi survey 

findings were based on informed opinions and that maximal participation rates were 

achieved.92 Snow- balling techniques also were used to identify potential panel members. 

Snowballing consists of participants nominating or recommending others to be involved in 

the study based on knowledge of the inclusion criteria of the study. 289 Using snowballing 

techniques of recruitment can increase both the size and diversity of the population sample.  

 

The recruitment process began with the primary researcher (CW) emailing an invitation to 

participate to physical therapists who were likely to meet the selection criteria. This e-mail 

included research project information and informed consent and screening forms. 

Participants were invited to contact the primary researcher by e-mail or phone to dis- cuss 

the project. Participants also were encouraged to forward the project information to 

interested physical therapists who they thought would meet the selection criteria. Interested 

participants then faxed or emailed their completed screening and consent forms to the 

principal researcher. Once screening and consent forms were received and checked, 

participants were formally recruited into the study. Data collection commenced once a 

minimum of 30 participants were recruited.  

 

5.4.3 Selection Criteria 

 

To be included in the expert panel, participants needed to:  

 

- Be registered to currently practice as a physical therapist without restrictions in 

Australia with the Physiotherapy Board of Australia. The decision to include only 

registered physical therapists in Australia was to guarantee similar standards of 

practice of participants, as training and standards vary internationally. 291 

 

- Treat people with CLBP with Pilates exercise at least weekly or have published research 

on Pilates exercise and CLBP in a peer-reviewed journal. The decision to include people 

who were knowledgeable and experienced in using Pilates exercise to treat people 

with CLBP was to increase the usefulness of responses. 290, 292  
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- Be able to commit to completing at least 3 rounds of the Delphi survey, which may 

span 4 months. To do this, participants needed to be proficient in use of the English 

language, be computer literate, have access to e-mail and the Internet, and be able to 

commit time to complete the questionnaires.  

 

5.4.4 Survey process 

 

The Delphi survey involved 3 electronic questionnaires provided over 4 months (March-July, 

2012) (Figure 5.1). An electronic survey was chosen over a paper-and-pen questionnaire due 

to the increased likelihood of greater participation rates and fewer missing data. 293 

Conducting an electronic survey also provided an economical and efficient means of 

collecting data from a geographically dispersed sample. 92, 289, 293 QuestionPro software 

(QuestionPro Inc, Seattle, Washington) was selected as the electronic survey tool. 294  

 

Participants were e-mailed electronic links to each questionnaire and given individual login 

details to complete responses. Individual login details ensured security of information and 

prevented duplication of responses. Participants were requested to complete each 

questionnaire within 2 weeks. E-mail reminders were sent to participants who had not 

responded at 1 week and the day before the due date. 

 

If participants were not able to complete the questionnaires within the 2 weeks, they were 

provided with additional reminders and extra time to respond. Once at least 30 responses to 

a questionnaire had been received, participants who had not provided answers were not 

given the opportunity to answer any subsequent questionnaires.  

 

5.4.5 Questionnaire development 

 

5.4.5.1 Questionnaire one  

 

The first questionnaire consisted primarily of open-ended questions to allow participants to 

express opinions without the provision of leading information (Appendix 5A). This method 

reduces response bias. 295 Multiple choice questions were used to efficiently collect 

demographic information regarding the expert panel. 296 
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Figure 5.1 Overview of Delphi survey process 

  

Ethics approval from Human Research Ethics Committee at local university 

Participant recruitment: Email information, screening and informed consent 

Email Delphi questionnaire 1:  

Open-ended questions 

Collate, de-identify responses 

Email Delphi questionnaire 2 and de-

identified group responses to questionnaire 

1 

Compile Delphi questionnaire 2:  

Questions with a Likert response scale 

Thematic analysis of 

responses and literature 

review 

Collate, de-identify responses 

Compile Delphi questionnaire 3:  

Questions with a Likert response scale 

Remove items that reached 

70% consensus 

Email Delphi questionnaire 3 and de-

identified group responses to questionnaire 

2 

Collate, de-identify responses 

Summarise items that have, and have not reached 70% consensus 
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Responses to open-ended questions in the first questionnaire were summarized qualitatively 

using thematic analysis, "a method for identifying, analysing and reporting patterns (themes) 

within data." 297(p79) Two researchers (CW, AB) were involved in this process to ensure validity 

and consistency of the approach. Themes identified from participant responses then were 

translated in statements about Pilates exercise and people with CLBP. These statements were 

utilized in the development of the second questionnaire.  

 

5.4.5.2 Questionnaire two 

 

The second questionnaire was developed from consideration of themes identified within 

responses to the first questionnaire and findings from systematic reviews on the definition 

and effectiveness of Pilates exercise in people with CLBP (Appendix 5B). 289, 298 Participants 

were requested to rank their level of agreement with a number of statements regarding 

Pilates exercise in people with CLBP using a 6-point Likert response scale ("strongly agree," 

"agree," "some- what agree," "somewhat disagree," "disagree," and "strongly disagree"). A 

6-point Likert scale was selected because it has been shown to be valid, reliable, and suitable 

for use with educated individuals. 299, 300 The "neutral" category of the Likert scale was 

intentionally omitted from the scale to discourage ambivalence in responses. 300, 301  

 

The Likert scale of responses was used to identify areas of consensus or non-consensus 

among the expert panel members. Prior to the commencement of this study, consensus was 

defined as when 70% to 100% of the panel members strongly agreed, agreed, or some- what 

agreed (or strongly disagreed, disagreed, or somewhat disagreed) with an item. This 

definition of consensus was based on previously reported designs. 92, 93, 289 If the percentage 

of agreement or disagreement was 60% to 69%, the panel was considered to be approaching 

consensus for that question, as 60% agreement is considered by some authors to be 

appropriate for consensus. 302 If the percentage of agreement or disagreement was less than 

60%, however, it was concluded that consensus had not been reached.  

 

Open-ended questions also were provided to ensure participants were able to express any 

further thoughts or opinions. Themes identified in these responses then were translated into 

questions for the third questionnaire. In addition, multiple choice questions were used to 

collect information on exercise parameters and level of supervision in a time-efficient 

manner. 296  
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5.4.5.3 Questionnaire three  

 

The final questionnaire consisted only of questions requiring responses with the Likert 

response scale or multiple choice questions (Appendix 5C). These responses determined the 

final level of consensus regarding several items. 92, 93 Any questions that did not reach 

consensus during the second questionnaire were repeated in the final questionnaire. 92, 93 

Those items that gained consensus, how- ever, were removed. Additional themes identified 

in open-ended questions in the second questionnaire were included to ensure thorough 

exploration of participant opinions.  

 

Participants also received a summary of de-identified responses from the second 

questionnaire. This summary was used to stimulate personal reflection on responses. 92 The 

summary of items with and without consensus was accompanied by percentages of 

agreement and disagreement.  

 

5.4.6 Data analyses 

 

5.4.6.1 Participant information 

 

The number of participant responses for each questionnaire was summated and monitored 

for dropouts. Participation rates, the time delay in returning questionnaires, and the number 

of reminders needed to maintain at least 30 responses in each round were monitored 

because they may indicate participant fatigue. 92 Demographic data regarding participants 

were summarized using descriptive statistics.  

 

5.4.6.2 Open-ended questions 

  

Responses to open-ended questions in the first two questionnaires were summarized 

qualitatively using thematic analysis. 297 The number of identified themes was noted, and 

these themes were used to generate questions for subsequent questionnaires.  
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5.4.6.3 Likert response scale questions 

 

For questions with a Likert response scale, the number of responses of "strongly agree," 

"agree," or "some- what agree" were summated and expressed as a percentage of 

agreement. Similarly, the number of responses of "strongly disagree," "disagree," or 

"somewhat disagree" were summated and expressed as a percentage of disagreement.  

 

5.4.6.4 Multiple choice questions 

 

For multiple choice questions related to exercise parameters and the level of supervision, the 

percentage of participants who selected each answer was interpreted as the percentage of 

agreement.  

 

5.4.6.5 Items with and without consensus  

 

Items with and without consensus were identified in the final 2 questionnaires, where 

consensus was defined as when the percentage of agreement or disagreement for questions 

was 70% or greater. 92, 93 Monitoring of any change in consensus for repeat questions in the 

2 questionnaires was undertaken to observe any variation in the panel's views over time. 303  

 

5.4.6.6. Strength of agreement or disagreement  

 

Responses on the 6-point Likert scale were translated into numerical scores to understand 

the strength of agreement of participants regarding different questions. 302 A score of 1 

represented "strongly agree," a score of 2 represented "agree," and so on, until a score of 6 

represented "strongly disagree." The median score and interquartile range of responses for 

these questions were then calculated. The median score was chosen over the mean due to 

the tendency of responses to converge with a Delphi survey. 298 Items where the median 

score indicated that participants "strongly agreed" were considered to be particularly 

important.  
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5.5 Results 

 

5.5.1 Participant recruitment  

 

Survey participants were recruited over February and March 2012 using purposive and 

snowballing sampling techniques. 304, 305 One hundred and fifty-three invitations to 

participate were e-mailed to potential participants by the primary researcher. Nine potential 

participants emailed the researcher to decline to participate in the study, as they did not 

meet the selection criteria, and another invitation was returned due to an incorrect e-mail 

address. Thirty-seven physical therapists who met the selection criteria provided informed 

consent to participate.  

 

Of the 37 participants who received the first questionnaire, 33 (89.1%) responded. Of the 33 

participants who received the second questionnaire, 31 (93.9%) responded. Of the 31 

participants who received the third questionnaire, 30 (96.7%) responded. A high 

participation rate, therefore, was achieved, where 30 (81.1%) out of 37 participants 

completed the three questionnaires. 305 The use of snowballing in recruitment, however, 

restricted our ability to calculate an initial response rate, as the number of e-mail invitations 

sent to potential participants was unknown. 304, 305 By the final questionnaire, five reminders 

and a 6-week period were required to ensure 30 participant responses were received. One 

of the reasons for this finding might have been participant fatigue with the Delphi survey 

process. 92 The seven participants who did not return questionnaires did not provide reasons 

for dropping out of the study.  

 

5.5.2 Participant demographics  

 

Of the 37 individuals who consented to participate in the study, 33 returned the first 

questionnaire. As such, detailed demographics apart from the selection criteria information 

were not collected from the four participants who did not respond to this questionnaire. 

When examining the demographics, the majority of participants were female physical 

therapists (91.0%) working in private practice (100%). The highest qualification held by the 

majority of participants was a Bachelor's degree in physical therapy (54.5%) (a standard 

professional [entry-level] qualification required for registration as a physical therapist in 

Australia), and other participants had completed postgraduate qualifications in physical 

therapy (45.5%).  
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Thirty-one participants (94.0%) had undertaken formal Pilates training, including courses run 

by Dance Medicine Australia (52.0%) and Polestar Pilates (30.0%). The 2 participants (6.0%) 

who did not undertake specific Pilates training reported having significant physical therapy 

work experience (18+ years) and a physical therapy postgraduate degree. In terms of Pilates 

training, it is possible that these 2 participants had learned principles of Pilates exercise 

informally in the workplace or during their general university training.  

 

The mean (SD) age of the 33 participants was 33.8 (8.1) years while their mean number of 

years of physical therapy postgraduate experience was 10.9 (7.7) years. Approximately 80% 

of the participants reported that 20% or more of their clients experienced CLBP. Moreover, 

67% of participants reported use of Pilates exercise to treat people with CLBP greater than 

50% of the time. Participants were drawn from those who practiced physical therapy in the 

6 states of Australia: New South Wales (36.4%), Western Australia (27.3%), Queensland 

(12.1%), South Australia (12.1%), Victoria (9.1%), and Tasmania (3.0%).  

 

Participants who completed all 3 questionnaires (n=30) and those who did not (n=3) had 

similar demographics, especially in relation to sex, workplace setting, qualifications, and 

usual clinical practice. Some differences were noted, however, in relation to the participants' 

age, years of physical therapy experience, location of practice, and Pilates training. For 

example, the mean (SD) age of participants who did not complete all 3 questionnaires was 

27.0 (3.6) years compared with 34.4 (8.1) years for participants who completed all 3 

questionnaires, and their mean (SD) years of physical therapy experience was 4.0 (2.0) 

compared with 11.6 (7.8). The majority of participants who did not complete all 3 

questionnaires practiced in Western Australia (66.7%) and trained with Polestar Pilates 

(66.7%), whereas a greater percentage of participants who completed all questionnaires 

practiced in states other than Western Australia (96.7%) and trained with Dance Medicine 

Australia Pilates (53.3%) rather than Polestar Pilates (26.7%).  

 

5.5.3 Thematic analysis of questionnaires  

 

From 18 different open-ended questions, a total of 192 themes were identified. These 

themes were used to generate questions regarding Pilates exercise by people with CLBP for 

subsequent questionnaires.  
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5.5.4 Items of consensus and non-consensus  

 

After three questionnaires, consensus levels of agreement were reached in regard to 91.7% 

(176/192) of the questions. Consensus was not obtained, however, in regard to 8.3% 

(16/192) of the questions. A summary of items of consensus and non- consensus is provided 

below relative to research questions of this study.  

 

5.5.4.1 How is Pilates exercise defined in relation to people with CLBP?  

 

Consensus was reached on 97.1% (33/34) of questions related to identifying features of 

Pilates (Table 5.1). Identifying features of Pilates exercise that were particularly important 

included body awareness, breathing, control, education, individualized exercises, movement 

control, and posture. Participants approached consensus regarding the question of 

"fatiguing" being part of Pilates exercise. 

 

Consensus was reached on 78.9% (15/19) of essential components of Pilates exercise 

programs for people with CLBP (Table 5.2). Essential components of particular importance 

included the use of therapist encouragement and feedback, functional integration of Pilates 

principles, incorporation of home exercises, client self-correction, and therapist 

reassessment. Consensus was not reached in regard to the prescription of a set number of 

exercises and incorporation of rest and cool-down exercise. 

 

5.5.4.2 What is the ideal Pilates exercise design, in terms of parameters, level of supervision, 

and equipment, for people with CLBP?  

 

Consensus was reached within a range of values on 100% of questions regarding ideal Pilates 

exercise parameters and supervision for people with CLBP. Participants agreed that 

supervised exercise sessions for people with CLBP should last between 30 and 60 minutes 

(100% agreement), should be undertaken at a frequency of two sessions per week (73.3% 

agreement), and should be conducted for a period of three to six months (83.4% agreement).  
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Table 5.1 Identifying features of Pilates exercise in relation to people with chronic low back 

pain 

* 70-100% participants agree; $ Q1 = 25th Percentile, Q3 = 75th Percentile; + Scores are on a scale from 1 to 6 
where 1 = strongly agree, 2 = agree, 3 = somewhat agree, 4 = somewhat disagree, 5 = disagree, 6 = strongly 
disagree; ++ Qualitative descriptor of median score 
  

Item Percentage of 

agreement (%)  

Median (Q1,Q3)$ Strength of 

agreement++ 

With consensus* 

1 Body awareness 96.8 1.0 (1.0,1.0)+ Strongly Agree 

2 Breathing 100.0 1.0 (1.0,2.0)+ Strongly Agree 

3 Control 96.8 1.0 (1.0,2.0)+ Strongly Agree 

4 Education 100.0 1.0 (1.0,2.0)+ Strongly Agree 

5 Individualised 100.0 1.0 (1.0,1.0)+ Strongly Agree 

6 Movement control 100.0 1.0 (1.0,2.0)+ Strongly Agree 

7 Posture 96.8 1.0 (1.0,1.0)+ Strongly Agree 

8 Measured 96.7 1.5 (1.0,2.8)+ Strongly Agree/Agree 

9 Mindfulness 90.0 1.5 (1.0,2.8)+ Strongly Agree/Agree 

10 Concentration 83.9 2.0 (2.0,3.0)+ Agree 

11 Coordination 96.8 2.0 (1.0,2.5)+ Agree 

12 Core Stability 90.3 2.0 (1.0,3.0)+ Agree 

13 Direction 

preference 
96.8 2.0 (2.0,3.0)+ Agree 

14 Endurance 93.5 2.0 (2.0,2.5)+ Agree 

15 Flexibility 96.8 2.0 (2.0,3.0)+ Agree 

16 Goal orientated 96.8 2.0 (1.0,2.0)+ Agree 

17 Graded 96.8 2.0 (1.0,2.0)+ Agree 

18 Low impact 100.0 2.0 (2.0,3.0)+ Agree 

19 Mind-body 

connection 
90.3 2.0 (1.0,3.0)+ Agree 

20 Muscle balance 90.3 2.0 (1.0,2.0)+ Agree 

21 Precision 90.3 2.0 (2.0,3.0)+ Agree 

22 Proprioception 96.8 2.0 (1.0,2.0)+ Agree 
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Table 5.1 Identifying features of Pilates exercise (cont) 

* 70-100% participants agree; **60-69% participants agree;  $ Q1 = 25th percentile, Q3 = 75th percentile; + Scores 
are on a scale from 1 to 6 where 1 = strongly agree, 2 = agree, 3 = somewhat agree, 4 = somewhat disagree, 5 = 
disagree, 6 = strongly disagree; ++ Qualitative descriptor of median score 
 

  

Item Percentage of 

agreement (%)  

Median 

(Q1,Q3)$ 

Strength of 

agreement++ 

With consensus* 

23 Relaxation 90.3 2.0 (2.0,3.0)+ Agree 

24 Self-Paced 83.9 2.0 (2.0,3.0)+ Agree 

25 Supervised 96.8 2.0 (1.0,2.5)+ Agree 

26 Structured 90.3 2.0 (2.0,3.0)+ Agree 

27 Cognitive 

behavioural therapy 
80.6 3.0 (2.0,3.0)+ Somewhat Agree 

28 Flow 77.4 3.0 (2.0,3.0)+ Somewhat Agree 

29 Functional 93.3 3.0 (2.3,4.0)+ Somewhat Agree 

30 Holistic 87.1 3.0 (2.0,3.0)+ Somewhat Agree 

31 Pain free 73.3 3.0 (2.0,3.8)+ Somewhat Agree 

32 Specific exercise 90.0 3.0 (2.0,3.8)+ Somewhat Agree 

33 Strength 83.9 3.0 (2.0,3.0)+ Somewhat Agree 

Approaching consensus** 

34 Fatiguing 60.0 3.0 (2.3,4.0)+ Somewhat Agree 



115 
 

Table 5.2 Essential components of Pilates exercise for people with chronic low back pain 

* 70-100% participants agree; **60-69% participants agree; ***0-59% participants agree; $ Q1 = 25th percentile, 
Q3 = 75th percentile; + Scores are on a scale from 1 to 6 where 1 = strongly agree, 2 = agree, 3 = somewhat 
agree, 4 = somewhat disagree, 5 = disagree, 6 = strongly disagree; ++ Qualitative descriptor of median score; 
^ Asked in second and third questionnaire 

  

Item Percentage of 

agreement 

(%)  

Median  

(Q1,Q3)$ 

Strength of 

agreement++ 

With consensus * 

1 Encouragement 100.0 1.0 (1.0,2.0)+ Strongly agree 

2 Feedback on technique^ 100.0 1.0 (1.0,1.0)+ Strongly agree 

3 Functional integration 96.7 1.0 (1.0,1.0)+ Strongly agree 

4 Home exercises 100.0 1.0 (1.0,2.0)+ Strongly agree 

5 Reassessment 100.0 1.0 (1.0,1.0)+ Strongly agree 

6 Client self-correction 100.0 1.5 (1.0,2.0)+ Strongly agree/ Agree 

7 Balance exercises 93.3 2.0 (1.0,2.0)+ Agree 

8 Contraction of lower 

back stabilising muscles  

83.3 2.0 (2.0,3.0)+ Agree 

9 Education 96.7 2.0 (1.0,2.0)+ Agree 

10 Equipment use 83.3 2.0 (2.0,3.0)+ Agree 

11 Low load, high 

repetitions 

96.7 2.0 (2.0,2.0)+ Agree 

12 Pelvic floor screening 96.7 2.0 (1.0,3.0)+ Agree 

13 Strengthening exercises 93.3 2.0 (2.0,3.0)+ Agree 

14 Stretching exercises^ 83.3 2.0 (2.0,3.0)+ Agree 

15 Warm up exercises^ 73.3 3.0 (2.0,3.8)+ Somewhat agree 

Approaching consensus** 

16 Minimum of 5 different 

exercises^  

63.3 2.5 (2.0,4.0)+ Agree/Somewhat agree 

17 Rest between exercises^ 63.3 3.0 (3.0,4.0)+ Somewhat agree 

Without consensus*** 

18 Cool down exercise^  50.0 3.5 (3.0,4.0)+ Somewhat agree 

19 Maximum of 10 

different exercises^  

56.7 3.0 (2.3,4.0)+ Somewhat agree 
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The rationale reported by participants that underlie these parameters was to ensure clients 

remember their exercises, use the correct technique, successfully correct motor patterns, 

strengthen weak muscles, and achieve functional goals. These parameters also were thought 

to enable the reduction, prevention, and self-management of symptoms and fear-avoidance 

behaviour and to maximize client enjoyment, motivation, and adherence within the confines 

of availability and budget (100% agreement).  

 

The level of supervision recommended by participants was one client per therapist at the 

start of the program (80.0% agreement) and two to four clients per therapist after two weeks 

(100.0% agreement). Participants agreed that these supervision levels allowed individual 

exercise prescription, progression, and monitoring of technique and ensured prevention of 

pain and injury, client self- management, and a reduction in dependence on the therapist 

over time (100.0% agreement).  

 

Consensus was reached on 67.9% (19/28) of questions related to essential Pilates equipment 

(Balanced Body, Sacramento, California) for people with CLBP (Table 5.3). The Reformer and 

mirror were considered to be especially important. Consensus was not reached in regard to 

use of Chi, Franklin, massage, and prop balls, Ladder Barrel, Magic Circle, suspension trainer, 

vibration machine, and video analysis.  

 

There was 90.9% agreement (10/11) regarding the rationale underlying the use of Pilates 

equipment for people with CLBP. Participants agreed that Pilates equipment provides 

proprioceptive and visual feedback, assists in the maintenance of spinal posture, and 

increases the functional relevance and variation of exercises. Pilates equipment also can 

provide adjustable resistance, opportunities for progression, and complement home 

exercises. Participants did not reach consensus regarding the cost of equipment influencing 

use.  
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Table 5.3 Ideal Pilates exercise equipment for people with chronic low back pain 

* 70-100% participants agree; **60-69% participants agree; ***0-59% participants agree; $ Q1 = 25th percentile, 
Q3 = 75th percentile; + Scores are on a scale from 1 to 6 where 1 = strongly agree, 2 = agree, 3 = somewhat 
agree, 4 = somewhat disagree, 5 = disagree, 6 = strongly disagree; ++ Qualitative descriptor of median score; ^ 
Asked in the second and third questionnaire 

  

Item Percentage of 

agreement (%)  

Median 

(Q1,Q3)$ 

Strength of 

agreement++ 

With consensus* 

1 Mirror 96.8 1.0 (1.0,1.0)+ Strongly agree 

2 Reformer 96.8 1.0 (1.0,2.0)+ Strongly agree 

3 Exercise sheet 90.0 2.0 (2.0,3.0)+ Agree 

4 Fitball 87.1 2.0 (2.0,3.0)+ Agree 

5 Foam rollers 90.3 2.0 (2.0,3.0)+ Agree 

6 Mat 86.7 2.0 (1.0,3.0)+ Agree 

7 Pillows 90.0 2.0 (2.0,3.0)+ Agree 

8 Raised bench/step 83.9 2.0 (2.0,3.0)+ Agree 

9 Real time ultrasound 74.2 2.0 (2.0,3.5)+ Agree 

10 Theraband/elastic tubing 96.8 2.0 (1.0,2.0)+ Agree 

11 Towels 86.7 2.0 (1.3,3.0)+ Agree 

12 Trapeze table 93.5 2.0 (1.0,2.0)+ Agree 

13 Wunda chair 74.2 2.0 (2.0,3.5)+ Agree 

14 Duradisc 77.4 3.0 (2.0,3.0)+ Somewhat agree 

15 Educational books 70.0 3.0 (2.0,4.0)+ Somewhat agree 

16 Hand weights 90.3 3.0 (2.0,3.0)+ Somewhat agree 

17 Pressure biofeedback pillow 74.2 3.0 (2.0,3.5)+ Somewhat agree 

18 Step barrel/spine corrector 71.0 3.0 (2.0,4.0)+ Somewhat agree 

19 Wobble board 86.7 3.0 (2.0,3.0)+ Somewhat agree 

Approaching consensus** 

20 Ladder barrel^ 60.0 3.0 (2.0,4.0)+ Somewhat agree 

21 Magic circle^  60.0 3.0 (3.0,4.0)+ Somewhat agree 

22 Massage ball  63.3 3.0 (2.0,4.0)+ Somewhat agree 

23 Prop ball^  66.7 3.0 (2.0,4.0)+ Somewhat agree 
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Table 5.3 Ideal Pilates exercise equipment for people with chronic low back pain (cont) 

* 70-100% participants agree; **60-69% participants agree; ***0-59% participants agree; $ Q1 = 25th percentile, 
Q3 = 75th percentile; + Scores are on a scale from 1 to 6 where 1 = strongly agree, 2 = agree, 3 = somewhat 
agree, 4 = somewhat disagree, 5 = disagree, 6 = strongly disagree; ++ Qualitative descriptor of median score; ^ 
Asked in the second and third questionnaire 
 

5.5.4.3 What principles are used to guide safe prescription and progression of Pilates 

exercise in people with CLBP?  

 

Participants reached consensus on 100% of questions related to individualization of 

programs for people with CLBP (Table 5.4). Factors that are particularly important to consider 

included client goals, functional requirements, irritability, specific movement or activity 

fears, and body awareness.  

 

Participants also reached consensus on 100% of questions related to exercise progression for 

people with CLBP (Table 5.5). Participants agreed that progression of exercises should 

primarily involve an increase in exercise complexity, replication of a relevant sport or 

functional activity, and functional integration of exercise principles.  

 

Participants reached consensus on 94.7% (18/19) of questions regarding the principles of 

Pilates exercise prescription for people with CLBP (Table 5.6). Principles of particular 

importance included conducting an initial assessment; educating clients regarding the 

purpose of Pilates exercise and chronic pain mechanisms; prescribing functionally relevant 

exercises according to client needs, ability, irritability, and pathology; supervising sessions, 

monitoring quality of technique, and encouraging breathing with movement; challenging 

fear-avoidance belief systems; and regularly reassessing symptoms and functional outcomes. 

Consensus was not reached in regard to teaching traditional Pilates principles.  

Item Percentage of 

agreement (%)  

Median 

(Q1,Q3)$ 

Strength of 

agreement++ 

Without consensus*** 

24 Chi ball  53.3 3.0 (3.0,4.0)+ Somewhat agree 

25 Franklin ball  60.0 3.0 (2.0,4.0)+ Somewhat agree 

26 Suspension trainer  43.3 4.0 (3.0,4.0)+ Somewhat disagree 

27 Vibration machine^ 53.3 3.0 (3.0,4.0)+ Somewhat agree 

28 Video analysis 56.7 3.0 (3.0,4.0)+ Somewhat agree 
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Table 5.4 Individualisation of Pilates exercise for people with chronic low back pain 

* 70-100% participants agree; $ Q1 = 25th percentile, Q3 = 75th percentile; + Scores are on a scale from 1 to 6 
where 1 = strongly agree, 2 = Agree, 3 = somewhat agree, 4 = somewhat disagree, 5 = disagree, 6 = strongly 
disagree; ++ Qualitative descriptor of median score 

  

Item Percentage of 

agreement (%)  

Median  

(Q1,Q3)$ 

Strength of 

agreement++ 

With consensus*  

1 Body awareness 96.8 1.0 (1.0,2.0)+ Strongly agree 

2 Client goals 100.0 1.0 (1.0,1.0)+ Strongly agree 

3 Functional requirements 100.0 1.0 (1.0,1.0)+ Strongly agree 

4 Irritability 96.8 1.0 (1.0,2.0)+ Strongly agree 

5 Specific movement or activity fears 100.0 1.0 (1.0,2.0)+ Strongly agree 

6 Chronicity of symptoms 90.3 2.0 (2.0,3.0)+ Agree 

7 Client availability 90.3 2.0 (1.0,2.0)+ Agree 

8 Client commitment 96.8 2.0 (2.0,3.0)+ Agree 

9 Client financial capacity 83.3 2.0 (1.0,2.0)+ Agree 

10 Client motivation 100.0 2.0 (1.5,2.5)+ Agree 

11 Flexibility 90.3 2.0 (2.0,3.0)+ Agree 

12 Functional limitations 100.0 2.0 (1.0,2.0)+ Agree 

13 Intensity of pain 96.8 2.0 (1.5,2.5)+ Agree 

14 Movement control 100.0 2.0 (1.0,2.0)+ Agree 

15 Muscle strength 93.5 2.0 (2.0,3.0)+ Agree 

16 Pain management 93.3 2.0 (2.0,2.8)+ Agree 

17 Pain relieving exercise 96.7 2.0 (1.0,2.0)+ Agree 

18 Pathology 100.0 2.0 (1.0,2.0)+ Agree 

19 Pelvic floor muscle dysfunction 93.3 2.0 (1.0,2.0)+ Agree 

20 Posture 96.8 2.0 (1.0,2.0)+ Agree 

21 Previous Pilates experience 90.3 2.0 (2.0,3.0)+ Agree 

22 Previous treatment and effect 93.3 2.0 (1.3,2.0)+ Agree 

23 Psycho-social factors 93.5 2.0 (1.0,2.0)+ Agree 

24 Cardiovascular fitness 77.4 3.0 (2.0, 3.0)+ Somewhat agree 

25 Medications 83.3 3.0 (2.0, 3.0)+ Somewhat agree 

26 Previous exercise or sport 80.0 3.0 (2.0,3.0)+ Somewhat agree 

27 Time of day 76.7 3.0 (2.0,3.0)+ Somewhat agree 
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Table 5.5 Methods of progression of Pilates exercise for people with chronic low back pain 

* 70-100% participants agree; $ Q1 = 25th percentile, Q3 = 75th percentile; + Scores are on a scale from 1 to 6 
where 1 = strongly agree, 2 = agree, 3 = somewhat agree, 4 = somewhat disagree, 5 = disagree, 6 = strongly 
disagree; ++ Qualitative descriptor of median score 

  

Item Percentage of 

agreement (%)  

Median  

(Q1,Q3)$ 

Strength of 

agreement++ 

With consensus* 

1 Increase in exercise 

complexity 96.8 1.0 (1.0,2.0)+ Strongly agree 

2 Functional integration of 

exercise principles 96.8 1.0 (1.0,1.5)+ Strongly agree 

3 Replicate functional tasks or 

sport 93.3 1.0 (1.0,2.0)+ Strongly agree 

4 Activation of stabilising lower 

back muscles combined with 

limb movement 93.5 2.0 (1.0,2.0)+ Agree 

5 Activation of stabilising lower 

back muscles combined with 

breathing 90.3 2.0 (1.0,3.0)+ Agree 

6 Decrease base of support 83.3 2.0 (2.0,3.0)+ Agree 

7 Include movements outside of 

movement direction 

preference of client 96.8 2.0 (1.0,3.0)+ Agree 

8 Incorporate segmental spinal 

movement 96.8 2.0 (1.0,2.5)+ Agree 

9 Increase in exercise duration 93.5 2.0 (1.0,2.5)+ Agree 

10 Increase in exercise load or 

resistance 87.1 2.0 (2.0,3.0)+ Agree 

11 Increase in exercise 

repetitions 96.8 2.0 (1.5,2.0)+ Agree 

12 Progress towards feared 

movements 100.0 2.0 (1.0,2.0)+ Agree 

13 Reduce supervision and 

feedback 96.7 2.0 (1.0,2.0)+ Agree 

14 Increase speed of exercise 70.0 3.0 (2.0,4.0)+ Somewhat agree 
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Table 5.6 Principles of Pilates exercise prescription for people with chronic low back pain 

* 70-100% participants agree; **60-69% participants agree; ***0-59% participants agree 
$ Q1 = 25th percentile, Q3 = 75th percentile; + Scores are on a scale from 1 to 6 where 1 = strongly agree, 2 = 
agree, 3 = somewhat agree, 4 = somewhat disagree, 5 = disagree, 6 = strongly disagree; ++ Qualitative descriptor 
of median score;^ Asked in the second and third questionnaire 
 

  

Item Percentage of 

agreement (%)  

Median  

(Q1,Q3)$ 

Strength of 

agreement++ 

With consensus* 

1 Conduct an initial 

assessment 100.0 1.0 (1.0,1.0)+ Strongly agree 

2 Consider client irritability 100.0 1.0 (1.0,1.5)+ Strongly agree 

3 Consider client pathology 100.0 1.0 (1.0,2.0)+ Strongly agree 

4 Educate regarding purpose 

of Pilates 100.0 1.0 (1.0,2.0)+ Strongly agree 

5 Educate regarding chronic 

pain mechanisms 96.7 1.0 (1.0,2.0)+ Strongly agree 

6 Encourage breathing with 

movement 100.0 1.0 (1.0,2.0)+ Strongly agree 

7 Monitor quality of technique 96.8 1.0 (1.0,2.0)+ Strongly agree 

8 Prescribe exercises according 

to client needs and ability 100.0 1.0 (1.0,1.0)+ Strongly agree 

9 Prescribe functionally 

relevant exercise 96.8 1.0 (1.0,2.0)+ Strongly agree 

10 Regularly reassess symptoms 

and functional outcomes 100.0 1.0(1.0,2.0)+ Strongly agree 

11 Supervise exercise sessions 100.0 1.0 (1.0,2.0)+ Strongly agree 

12 Challenge fear avoidance 

belief systems 96.7 1.0 (1.0,2.0)+ Strongly agree 

13 Consider movement 

direction preference of client 93.5 2.0 (1.0,3.0)+ Agree 

14 Encourage muscle balance 96.7 2.0 (1.0,2.0)+ Agree 

15 Ensure exercises do not 

increase or cause pain 93.5 2.0 (1.0,2.0)+ Agree 
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Table 5.6 Principles of Pilates exercise prescription (cont) 

* 70-100% participants agree; **60-69% participants agree; ***0-59% participants agree; $ Q1 = 25th percentile, 
Q3 = 75th percentile; + Scores are on a scale from 1 to 6 where 1 = strongly agree, 2 = agree, 3 = somewhat 
agree, 4 = somewhat disagree, 5 = disagree, 6 = strongly disagree; ++ Qualitative descriptor of median score; ^ 
Asked in the second and third questionnaire 
 

There was 100% consensus by participants that following prescription principles will ensure 

treatment outcomes (e.g. improved posture, movement control, and function; decreased 

fear of movement; correction of maladaptive movement patterns; increased activation of 

appropriate muscles) are reached.  

 

5.5.5 Repeated questions  

 

Items where consensus was not obtained in the second questionnaire were repeated in the 

third questionnaire. A total of 15 items that related to the essential components of Pilates 

exercise (n=7), exercise parameters (n=3), Pilates equipment (n=4), and prescription 

principles (n=1) were repeated (Tables 5.2, 5.3, 5.6). With repeat questioning, consensus of 

these items was obtained for 40.0%, including items relating to essential components (n=3) 

and ideal parameters of Pilates exercise for people with CLBP (n=3).  

 

  

Item Percentage of 

agreement (%)  

Median  

(Q1,Q3)$ 

Strength of 

agreement++ 

With consensus* 

16 Gradually increase difficulty 

of exercises 

96.8 2.0 (1.0,2.0)+ Agree 

17 Start exercises in neutral 

spine position 

74.2 2.0 (2.0,3.5)+ Agree 

18 Ensure exercise variation 71.0 3.0 (2.0,4.0)+ Somewhat agree 

Approaching consensus** 

19 Teach traditional Pilates 

exercise principles^ 63.3 3.0 (3.0,4.0)+ Somewhat Agree 
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5.5.6 Concluding the Delphi survey  

 

The decision was made to finish the Delphi survey after three questionnaires. This decision 

was based on the analysis of the number and importance of items without consensus 

(16/192) and potential participant fatigue in responding to multiple questionnaires. 92  

  

5.6 Discussion 

 

5.6.1 Findings  

 

In this Delphi survey, 30 physical therapists reached consensus on the majority of items 

relating to the definition and application of Pilates exercise in people with CLBP (Tables 5.1, 

5.2, 5.3, 5.4, 5.5, 5.6). After three rounds of questionnaires, consensus levels of agreement 

were reached for 91.7% (176/192) of questions. Items that did not reach consensus related 

to identifying features of Pilates (1/34), essential components of Pilates (4/19), essential 

forms of equipment (9/28) and rationale for use (1/11), and exercise prescription principles 

(1/19) (Table 5.1, 5.2, 5.3, 5.6).  

 

5.6.1.1 Definition of Pilates exercise  

 

Participants agreed that the seven components of Pilates exercise identified in a recent 

systematic review of the literature (i.e. breathing, posture, flexibility, movement control, 

strength, core stability, and a mind- body connection) were relevant to people with CLBP. 3 

Breathing, movement control, and posture were considered to be particularly important, as 

indicated by the high median score of agreement. The relative importance of other 

identifying features and essential components, however, warrants further examination 

(Tables 5.1, 5.2). 
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5.6.1.2 Exercise parameters, levels of supervision, and equipment 

 

Consensus findings provide specific guidelines for using Pilates to treat people with CLBP. 

When comparing these parameters with those used in research trials, the length and 

frequency of Pilates exercise sessions have often been appropriate; however, the duration 

of exercise programs (i.e. 6 - 8 weeks) has been too short. 5, 6, 8, 10 Given that the total number 

of sessions and exercise hours may be associated with effect sizes in exercise trials for people 

with CLBP, it may be important that future trials maximize outcomes by ensuring Pilates 

interventions are three to six months in duration. 56  

 

Consensus findings also provide direction regarding the essential equipment and levels of 

supervision for using Pilates to treat people with CLBP. The majority of Pilates exercise trials 

have not utilized equipment in their programs for people with CLBP. 5, 6, 8, 10 Given survey 

findings, however, future research should investigate the benefits of programs with and 

without use of equipment (Table 5.3). Similarly, supervision levels need to be carefully 

considered in future trials, as they may influence exercise effectiveness in people with CLBP. 

49, 306 

 

5.6.1.3 Prescription principles  

 

Participants agreed on several principles for prescription of Pilates exercise that are similar 

to principles of other exercise approaches that are effective in people with CLBP. For 

example, participants agreed that exercises should be individually tailored and supervised 

and include stretching and strengthening. 46, 49 Pilates exercises also should focus on trunk 

muscle strength, endurance, and coordination; respect the directional preferences of clients; 

and include cognitive-behavioural therapy, education, and feedback. 46, 287, 307, 308 The 

importance of other items of consensus relating to the individualization, prescription, and 

progression of exercises needs to be verified by subsequent clinical research (Table 5.4, 5.5, 

5.6).  
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Participants did not reach consensus on the importance of teaching people with CLBP 

traditional Pilates principles. Our systematic review of the literature showed that traditional 

Pilates principles, such as centering, concentration, and precision, were not mentioned in 

published studies of CLBP participants, suggesting they may not be important. 3 Nevertheless, 

when examining consensus findings regarding identifying features of Pilates exercise, 

traditional principles of concentration, precision, flow, control, and breathing were included. 

66, 69 Although the traditional principle of centering was not specifically mentioned by 

participants, it could be that it is incorporated in the idea of "core stability." 3, 66 Future 

research should clarify the importance of traditional principles for people with CLBP, given 

this conflicting finding.  

 

5.6.2 Strengths  

 

This is the first Delphi survey, to our knowledge, that has developed consensus on the 

definition and application of Pilates exercise in people with CLBP according to 30 Australian 

physical therapists. Although there are no universal guidelines in the literature regarding 

appropriate sample sizes for Delphi surveys, a sample size of 30 participants can be argued 

as adequate, given the participants were homogenous. 92, 309 It also has been reported that 

having more than 30 participants may not increase the quality of results but instead may 

increase management or attrition problems. 310 In this study, findings were minimally 

affected by attrition, as four of the seven participants who dropped out did not return any 

questionnaires. 303 

 

In Delphi surveys, the representativeness of samples is indicated by the qualities of the expert 

panel rather than its numbers. 290 This finding is because nonprobability sampling, such as 

purposive and snow- balling techniques, is used to recruit participants who can provide well- 

considered responses based on specialized knowledge and experience.  311 The credibility of 

findings in this survey, therefore, is enhanced by participants' training, education, and 

experience in prescribing Pilates exercise to treat people with CLBP. 92, 93, 290 
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All participants were registered to practice physical therapy in Australia, which ensured 

similar baseline university education and competency in treating people with CLBP. 291 

Several physical therapists (45.5%) also had undertaken further postgraduate physical 

therapy study, which may indicate advanced physical therapy knowledge and skills. 312, 313 The 

average length of physical therapy work experience was greater than 10 years, which may 

indicate expert physical therapy status. 314, 315  

 

To be involved in this study, participants needed to use Pilates exercise at least weekly to 

treat people with CLBP. The majority of participants reported that at least 20% of their clients 

per week presented with CLBP and that they used Pilates to treat these clients more than 

50% of the time. Although there was likely to be variation among participants in terms of 

formalized Pilates training and experience, 94.0% of the participants had undertaken some 

form of Pilates training outside of their entry- level university physical therapy study.  

 

The Delphi survey design also enhanced the quality and integrity of participant responses. 

Participants had several opportunities to express and qualify their opinions with multiple 

rounds of questionnaires, repetition of questions without consensus, and use of open-ended, 

multiple-choice, and Likert response scale questions. 92, 290 In addition, the provision of de-

identified group summary responses and the relative anonymity of participant responses 

encouraged participants to reflect on their answers and respond honestly without pressure 

from other group members. 92, 93  

 

The validity of findings also was enhanced by the clear, methodical, and consistent manner 

by which participant responses were summarized, analysed, and interpreted. The accuracy 

of thematic analysis of open-ended questions was improved by more than one researcher 

being involved. 92 Consensus was clearly defined a priori as 70% participant agreement or 

disagreement, which is similar to other levels of consensus in the literature. 92, 93 A 

comparison of median scores for questions with a Likert response scale assisted in organizing 

items of consensus in order of importance. 302, 316  

 

Finishing the survey after three rounds was supported by the relatively small number and 

importance of items without consensus (16/192). For example, obtaining consensus about 

all 28 potential forms of equipment is unlikely to be helpful, particularly when 19 pieces of 

equipment have had already been confirmed as ideal by the participants.  
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5.6.3 Limitations  

 

These Delphi survey results reflect the perspectives of 30 physical therapists registered to 

practice in Australia who use Pilates exercise at least weekly to treat people with CLBP. The 

external validity of findings, therefore, is limited, as physical therapists from other countries 

and non-physical therapist Pilates practitioners may have different but equally important 

views that have not been incorporated. 289 Moreover, inclusion of a more heterogeneous 

sample of experts, including alternative medicine Pilates practitioners, may have ensured 

that a greater spectrum of opinions were considered. 92  

 

Only 30 physical therapists participated in this Delphi survey, which means that findings may 

be skewed, as only a proportion of Australian physical therapists experienced in the use of 

Pilates exercise in people with CLBP gave their opinion. 92 Selection and response bias are 

likely to be present where physical therapists who met the selection criteria were not invited 

to participate, did not agree to participate, or did not follow through in completing 

questionnaires. 92, 289 It also should be noted that two of the participants had not undertaken 

any formalized Pilates training, which may limit the validity of their responses. Their 

extensive physical therapy experience and postgraduate physical therapy training, however, 

suggest expert status in treating people with common musculoskeletal conditions such as 

CLBP. 22, 23, 95, 285 

 

The findings of this study also could be compromised due to different definitions of CLBP and 

aspects of Pilates exercise being used by participants. For example, CLBP is usually described 

as pain in the lumbar region lasting more than 12 weeks; however, at times subacute and 

recurrent LBP have been classified together with CLBP. 317, 318 Similarly, the "mind-body" 

feature of Pilates exercise could refer to the psycho- logical impact of physical exercise, or a 

combination of behavioural, psychological, social, and spiritual approaches to treatment. 319, 

320 Future research, therefore, should provide definitions of terms to be used by participants 

in a Delphi survey.  
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The Delphi technique itself has inherent limitations. The iterative and de-identified group 

feedback process has the potential of encouraging participants to agree, even though 

participants do not directly interact with each other. 92, 290 This process can lead to researcher 

and participant bias. Delphi survey findings can only be considered as expert opinion and are 

not considered high in the hierarchy of evidence compared with primary studies. 227 Finally, 

a consensus of findings does not mean the group conclusion is correct. 92 These findings, 

therefore, need to be validated and tested in subsequent clinical research.  

 

5.6.4 Implications  

 

This Delphi survey provides potentially valuable information for interpreting the results of 

clinical trials that investigate the effectiveness of Pilates exercise in people with CLBP. For 

example, the validity of definitions of Pilates exercise and the optimization of exercise design 

and prescription can be evaluated through comparison with consensus items. This 

comparison may provide an indication of the ecological validity of evidence available, from 

the perspective of 30 Australian physical therapists who regularly use Pilates exercise to treat 

people with CLBP.  

 

Items of consensus relating to the definition and application of Pilates exercise could be used 

to direct future research and clinical practice. The efficacy of Pilates exercise in people with 

CLBP then could be evaluated in a consistent manner according to the perspectives of 

Australian physical therapists expressed in this survey. Future research also should examine 

items without consensus, such as the use of different types of equipment, and those that are 

conflicting, such as ensuring Pilates exercises are pain-free and challenge fear-avoidance 

behaviour. 

  

It must be remembered, however, that findings of this Delphi survey represent the opinions 

of 30 Australian physical therapists who are experienced in the use of Pilates exercise to treat 

people with CLBP. Exploration into how physical therapists define and use Pilates exercise to 

treat people with CLBP differently across the globe may provide interesting insights, as would 

investigation into how non-physical therapist Pilates practitioners use Pilates exercise to 

treat people with CLBP.  
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5.7 Chapter conclusion 

 

This chapter detailed results of a Delphi survey of 30 physiotherapists registered to practice 

in Australia regarding the definition and application of Pilates exercise in people with CLBP. 

This study has been reproduced from a paper published by Physical Therapy in 2014 

(Appendix 1D). 4 While the level of evidence of the study is low (expert opinion), consensus 

findings provide direction for designing future research trials when examining the efficacy of 

Pilates exercise in people with CLBP. 227  Delphi survey findings may also be cautiously tested 

in clinical practice, in the absence of concrete and consistent guidance on how to apply 

Pilates exercise in people with CLBP in the literature. The clinical practice guideline (Chapter 

eight) will synthesis findings from the systematic review investigating the definition of Pilates 

exercise (Appendix 1A), 3  and this survey (Appendix 1D)4 to generate recommendations for 

clinical practice.   

 

Chapter six will describe how the same Delphi survey was used to collect opinions from 30 

physiotherapists registered to practice in Australia regarding possible outcomes of Pilates 

exercise, and indications, contraindications, and precautions for use in people with CLBP.  

Understanding the potential benefits and risks of Pilates exercise is essential when explaining 

treatment options to clients, and selecting treatments. 321 Being able to identify people with 

CLBP who will benefit, and not benefit from Pilates exercise would also assist the clinician 

and client in treatment decision-making.   
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Chapter 6. Indications, benefits, and risks of Pilates exercise 

for people with chronic low back pain: A Delphi survey of 

Pilates-trained physical therapists 

 

6.1 Chapter synopsis 

 

This chapter is a reproduction of a publication within Physical Therapy in 2014 (Appendix 1E). 

13 A Delphi survey was used to explore the opinion of 30 physiotherapists registered to 

practice in Australia regarding how to identify people with chronic low back pain (CLBP) who 

may benefit, or not benefit, from Pilates exercise. This Delphi survey was also utilised to 

explore opinions of the panel regarding the perceived benefits and risks of Pilates exercise 

for people with chronic low back pain (CLBP).  

 

While there is no evidence to suggest one form of exercise is more effective than another in 

people with CLBP, it has been proposed that more optimal outcomes may be achieved if 

people with CLBP are given exercises that match their individual impairments. 55, 59, 60. 

According to this theory, Pilates exercise may be more effective in some people with CLBP 

over others. While this requires further testing in clinical trials, this survey aimed to develop 

a consensus that could assist future research design. Understanding the benefits and risks of 

Pilates exercise was also investigated as both of these factors impact treatment decision-

making. 80, 321  

 

6.2 Abstract 

 

6.2.1 Background  

 

The effectiveness of Pilates exercise for treating people with chronic low back pain (CLBP) is 

yet to be established. Understanding how to identify people with CLBP that may benefit, or 

not benefit from Pilates exercise, and the potential benefits and risks of Pilates exercise, will 

assist in trial design.  
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6.2.2 Objective 

 

To establish a consensus regarding the characteristics of people with CLBP that indicate they 

are likely to benefit, or not benefit from Pilates exercise, and the potential benefits and risks 

of Pilates exercise.  

 

6.2.3 Methods 

 

A panel of 30 Australian physical therapists experienced in the use of Pilates exercise were 

surveyed using the Delphi technique. Three electronic questionnaires were used to collect 

participant opinions. Answers to open-ended questions were analysed thematically, 

combined with research findings, and translated into statements about Pilates exercise. 

Participants then rated their level of agreement with statements using a 6 point Likert scale. 

Consensus was achieved when 70% of panel members agreed or disagreed with an item.   

 

6.2.4 Results 

 

Thirty physical therapists completed the 3 questionnaires. Consensus was reached on 100% 

of items related to the benefits, indications, and precautions of Pilates exercise, on 50% of 

items related to risks, and on 67% of contraindications. Participants agreed that people who 

have poor body awareness and maladaptive movement patterns may benefit from Pilates 

exercise, whereas those with pre-eclampsia, unstable spondylolisthesis, or a fracture may 

not benefit. Participants also agreed that Pilates exercise may improve functional ability, 

movement, movement confidence, body awareness, posture, and movement control.  

 

6.2.5 Limitations 

 

The findings reflect the opinions of only 30 Australian physical therapists, and not all health 

professionals nationally or internationally. These findings, therefore, need to be verified in 

future research trials.  
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6.2.6 Conclusions 

 

These findings contribute to a better understanding of the indications, contraindication, 

precautions, and the benefits and risks of Pilates exercise for people with CLBP.  This 

information can assist in design of future trials examining the effectiveness of Pilates 

exercise.  

 

6.3 Introduction 

 

CLBP is common, affecting approximately 23% of people in their lifetime. 15, 22, 264   This 

condition leads to significant disability and is associated with a large socioeconomic burden. 

23, 95, 264 A common treatment intervention for people with CLBP is Pilates exercise 1, 3, 10. 

Pilates exercise is a mind-body intervention that focuses on core stability, posture, flexibility, 

strength, breathing, and movement control. 3  

 

Despite its popularity, the effectiveness of Pilates exercise in people with CLBP is debated in 

the literature. 10 Conflicting research findings may be explained by the small number and 

variable methodological quality of research trials, and variation in the application of Pilates 

exercise in treating people with CLBP. 4, 10 Alternatively, different results may be due to the 

heterogeneity of people with CLBP, where some people may respond favourably to Pilates 

exercise and others may not. 4, 10   

 

To our knowledge, there is only one published study that has explored how to identify people 

with CLBP who may benefit from Pilates exercise. 12 A clinical prediction rule was proposed 

where if people with CLBP had pain for less than 6 months, reduced trunk mobility, a body 

mass index of 25 kg/m2 or greater, no leg pain, or moderately mobile hips, they were likely 

to benefit from Pilates exercise. These results, however, were developed from review of 

results in a case series and require validation in randomized controlled trials (RCTs). 322 

 

When considering whether to use Pilates exercise to treat people with CLBP, it is important 

to review its potential benefits and risks. 323, 324 Although its efficacy is yet to be confirmed, 

some RCTs have suggested that Pilates exercise may reduce pain and disability in people with 

CLBP and may improve their physical and psychosocial functioning and their general health. 

7, 259, 261, 263 It is unknown, however, whether these outcomes encompass all of the potential 

benefits of Pilates exercise. 
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Meanwhile, there is little mention of risks of harm with Pilates exercise in the literature. 

Reported ill-effects of Pilates exercise include single cases of diaphragmatic rupture, cervical 

disc herniation, and dislodgement of a breast implant. 218, 325, 326 None of these adverse 

events, however, occurred in people with low back pain. 

 

Given the dearth of literature available, a Delphi survey was undertaken to develop expert 

consensus regarding the indications, contraindications, and precautions of Pilates exercise 

for people with CLBP and the potential benefits and risks of Pilates exercise. This Delphi 

survey may provide direction for future research evaluating the efficacy of Pilates exercise. 

Survey findings also may provide interim guidelines for clinical practice, although opinions 

will require validation with RCTs. 

 

6.4 Methods 

 

6.4.1 Design overview 

 

A Delphi survey was used to establish consensus opinion among 30 Australian physical 

therapists who were experienced in using Pilates exercise to treat people with CLBP. A series 

of electronic questionnaires were used to collect participant opinions. Consensus was 

defined as when 70% of the participants agreed or disagreed with an item. The strength of 

agreement or disagreement was evaluated through grading of responses with a Likert 

response scale. 92, 93, 290 

 

6.4.2 Ethics and recruitment 

 

Participants were recruited via purposive and snowball sampling to ensure multiple, 

informed opinions were sought. 92, 289 Potential participants were e-mailed an invitation to 

participate, project information, and screening and informed consent forms. To participate, 

physical therapists returned completed screening and consent forms to the primary 

researcher (CW), who verified information and confirmed recruitment.  
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Potential participants were identified through review of online, publicly available lists of 

physical therapists who had completed Pilates instructor training with Dance Medicine 

Australia Clinical Pilates or Polestar Pilates. 327, 328 Physical therapists who provided these 

instructor training courses for physical therapists in Pilates exercise also were invited to 

participate, along with those who reported a special interest in Pilates in the Australian 

Physiotherapy Association online directory. 329 Potential participants also were invited to 

nominate interested colleagues and forward project information to them. 

 

6.4.3 Selection criteria 

 

To be included in the study, participants needed to: 

 

- Be registered with the Physiotherapy Board of Australia to currently practice as a 

physical therapist without restrictions in Australia. The decision to include only 

registered physical therapists in Australia was to guarantee similar standards of practice 

of participants, as training and standards vary internationally. 291 

 

- Treat people with CLBP with Pilates exercise at least weekly or have published research 

on Pilates exercise and CLBP in a peer-reviewed journal. The decision to include people 

who were knowledgeable about and experienced in using Pilates exercise to treat 

people with CLBP was to increase the usefulness of responses.  290, 292 

 

- Be able to commit to completing at least 3 rounds of the Delphi survey over 4 months. 

Participants needed to be proficient in the use of the English language, be computer 

literate, have access to e-mail and the Internet, and be able to commit time to complete 

questionnaires. 

 

6.4.4 Survey process 

 

Three electronic questionnaires were emailed to participants between March and July of 

2012. The questionnaires were set up so participants could submit responses only if they had 

attempted to respond to every question. Participants were asked to complete each 

questionnaire within two weeks, but two to four weeks of additional time was given to 

maximize response rates. Once 30 responses to a questionnaire were received, the next 

questionnaire was e-mailed to the participants. 
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6.4.5 Questionnaires 

 

The first questionnaire consisted of multiple-choice questions to collect demographic 

information and open-ended questions to record participant opinions. Responses to open-

ended questions were summarized qualitatively using thematic analysis. 297 This analysis 

involved two researchers (CW, AB) identifying and condensing themes through repeated 

review of responses. Consultation between the reviewers was undertaken to ensure themes 

were not overlooked. Themes were used to generate statements about Pilates exercise and 

people with CLBP.  Participants then ranked their level of agreement with these statements 

in the second questionnaire. 

 

The second questionnaire was developed from consideration of identified themes of 

participant responses to the first questionnaire, and relevant research findings. 92, 297 

Participants were asked to rank their level of agreement with statements about Pilates 

exercise and people with CLBP using a 6-point Likert response scale (“strongly agree,” 

“agree,” “somewhat agree,” “somewhat disagree,” “disagree,” and “strongly disagree”). 

Open-ended questions also were used to ensure participants could clarify or expand on their 

opinions.  

 

The third questionnaire included only questions requiring a response with the Likert response 

scale. New themes identified from open-ended questions in the second questionnaire were 

used to generate additional statements for participants to rank their level of agreement with 

in the third questionnaire. Questions that did not reach consensus during the second 

questionnaire were repeated. This procedure was in accordance with Delphi survey methods, 

where participants are given the opportunity to reflect and change their responses over time.  

92 A summary of de-identified group responses from the second questionnaire was provided 

to the participants. 

 

6.4.6 Data analyses 

 

6.4.6.1 Participant information 

 

The number of participant responses for each questionnaire was summated and monitored 

for dropouts.  Demographic data regarding participants were summarized using descriptive 

statistics.  
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6.4.6.2 Open-ended questions 

 

Responses to open-ended questions were summarized qualitatively using thematic analysis. 

297 The number of identified themes was noted, and the themes were used to formulate 

questions for subsequent questionnaires. 

 

6.4.6.3 Likert response scale questions 

 

The number of responses of “strongly agree,” “agree,” or “somewhat agree” were summated 

and expressed as a percentage of agreement. Similarly, the number of responses of “strongly 

disagree”, “disagree,” or “somewhat disagree” were summated and expressed as a 

percentage of disagreement. 

 

6.4.6.4 Items with and without consensus 

 

Items with and without consensus were identified in the final 2 questionnaires, where 

consensus was defined as when the percentage of agreement or disagreement for questions 

was 70% or greater. 92, 298 Monitoring of any change in consensus for repeat questions in the 

2 questionnaires was undertaken to observe variation in the opinions over time. 298 

 

6.4.6.5 Strength of agreement or disagreement 

 

Responses on the 6-point Likert scale were translated into numerical scores to summarize 

the strength of agreement of participants for each item. 302 A score of one represented 

“strongly agree,” a score of two represented “agree,” and so on until a score of six 

represented “strongly disagree.” The median score and interquartile range of responses for 

these questions were then calculated. The median score was chosen over the mean due to 

the tendency of responses to converge with a Delphi survey. 298, 302 Items where the median 

score indicated that participants “strongly agreed” were considered to be particularly 

important. 
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6.5 Results 

 

6.5.1 Participant recruitment 

 

Thirty-seven participants provided consent to participate, but only 30 participants completed 

all of the questionnaires which represents a participation rate of 81.1% (30/37). 305 We were 

unable to calculate a response rate in relation to the number of e-mail invitations sent to 

potential participants due to the use of snowball and purposive sampling.  304, 305 In the final 

questionnaire, 3 additional reminders and a 4-week extension period were required to collect 

30 responses. 

 

6.5.2 Participant demographics 

 

Demographic information of the participants who returned the first questionnaire (n=33) is 

provided in Table 6.1. Apart from the selection criteria information, there were no 

demographic details collected from participants who did not respond to the first 

questionnaire (n=4). The majority of participants were female physical therapists who had 

undergone formalised training to become Pilates exercise instructors. 

 

6.5.3 Thematic analysis of questionnaires 

 

From 12 open-ended questions, a total of 109 themes were identified. These themes were 

used to generate questions for subsequent questionnaires regarding the indications, 

contraindications, precautions, and benefits and risks of using Pilates exercise in people with 

CLBP. 

 

6.5.4 Items with and without consensus 

 

After three questionnaires, consensus levels of agreement were reached on 87.2% (95/109) 

of the questions. 
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Table 6.1 Survey participant characteristics  

Characteristic  Statistics 

Gender Female (30/33) = 91.0% 

Male (3/33) = 9.0% 

Age Mean = 33.8 years  

Standard deviation = 8.1 years 

Physiotherapy experience Mean = 10.9 years  

Standard deviation =7.7 years 

State/Territory of practice New South Wales (12/33) = 36.4% 

Western Australia (9/33) = 27.3% 

Queensland (4/33) =12.1% 

South Australia (4/33) = 12.1% 

Victoria (3/33) =9.1% 

Tasmania (1/33) = 3.0% 

Highest qualification Bachelor degree ( 18/33) =54.5% 

Master by coursework (8/33) = 24.2% 

Honours degree (5/33) = 15.2% 

Post graduate diploma (2/33) = 6.1% 

Pilates training courses 

 

Dance Medicine Australia (17/33) = 51.5% 

Polestar Pilates (10/33) = 30.3% 

Other (4/33) =12.1% 

None (2/33) = 6.1% 

% of clients with low back pain 

per week 

Greater than or equal to 25% of clients (17/33) = 51.5% 

20% of clients (9/33) =27.3% 

Less than or equal to 15% of clients (7/33) = 21.2% 

% clients with low back pain 

treated with Pilates  

75-100% of clients (12/33) = 36.4% 

51-75% of clients (10/33) =30.3% 

26-50% of clients (7/33) = 21.2% 

0-25% of clients (4/33) = 12.1% 
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6.5.4.1 Indications  

 

With regard to indications to use Pilates exercise to treat people with CLBP, participants 

reached consensus on 100% (15/15) of the items (Table 6.2). Participants strongly agreed 

that a lack of body awareness and maladaptive movement patterns suggest a person with 

CLBP may benefit from undertaking Pilates exercise. 

 

6.5.4.2 Contraindications 

 

Consensus was achieved on only 55.5% (12/22) of the suggested contraindications for 

undertaking Pilates exercise (Table 6.3). Participants strongly agreed that diagnoses of pre-

eclampsia and unstable fractures contraindicated the use of Pilates exercise to treat people 

with CLBP. There were several contraindications, however, that did not achieve consensus 

(n=10). 

 

6.5.4.3 Precautions 

 

Participants reached consensus on 100% (21/21) of precautions to undertaking Pilates 

exercise (Table 6.4). Participants strongly agreed that if a person with CLBP had unstable 

spondylolisthesis, or significant radiculopathy, Pilates exercise should only be undertaken 

with caution. 
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Table 6.2 Indications for using Pilates exercise in people with chronic low back pain 

* 70-100% participants agree; $ Q1 = 25th percentile, Q3 = 75th percentile; + Scores are on a scale from 1 to 6 
where 1 = strongly agree, 2 = agree, 3 = somewhat agree, 4 = somewhat disagree, 5 = disagree, 6 = strongly 
disagree; ++ Qualitative descriptor of median score 

  

Item Percentage of 

agreement (%)  

Median 

(Q1,Q3)$ 

Strength of 

agreement++ 

With consensus* 

1 Maladaptive movement 

patterns 

100.0 1.0 (1.0,2.0) + Strongly agree 

2 Lack of body awareness 96.8 1.0 (1.0,2.0)+ Strongly agree 

3 Fear avoidance behaviour 100.0 2.0 (1.0,2.0)+ Agree 

4 Mechanical low back pain 100.0 2.0 (1.0,2.5)+ Agree 

5 Minimal improvement after 

manual therapy 

93.5 2.0 (1.0,2.0)+ Agree 

6 Pattern of injuries where one 

side of the body is affected 

93.3 2.0 (2.0,3.0)+ Agree 

7 Poor breathing control 90.3 2.0 (2.0,3.0)+ Agree 

8 Poor flexibility 93.3 2.0 (2.0,2.0)+ Agree 

9 Poor postural control 93.5 2.0 (1.0,2.0)+ Agree 

10 Psycho-social factors 

associated with pain 

93.5 2.0 (2.0,2.0)+ Agree 

11 Reduced lumbar spine mobility 96.8 2.0 (2.0,2.0)+ Agree 

12 Symptomatic improvement 

after movement in preferred 

direction 

93.5 2.0 (1.0,2.0)+ Agree 

13 Weak stabilising muscles of 

the lumbar spine 

96.8 2.0 (1.0,2.0)+ Agree 

14 Recurrent episodes of acute 

low back pain 

100.0 2.0 (1.0,2.0)+ Agree 

15 Non mechanical pain 70.0 3.0 (2.0,4.0)+ Somewhat 

agree 
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Table 6.3 Contraindications to using Pilates exercise in people with chronic low back pain 

* 70-100% participants agree; **60-69% participants agree (or disagree); ***0-59% participants agree 
$ Q1 = 25th percentile, Q3 = 75th percentile; + Scores are on a scale from 1 to 6 where 1 = strongly agree, 2 = 
agree, 3 = somewhat agree, 4 = somewhat disagree, 5 = disagree, 6 = strongly disagree; ++ Qualitative descriptor 
of median score  
  

Item Percentage of 

agreement (%)  

Median  

(Q1,Q3)$ 

Strength of 

agreement++ 

With Consensus* 

1 Unstable fractures 93.5 1.0 (1.0,2.0) Strongly agree 

2 Pre-eclampsia 90.3 1.0 (1.0,2.0) Strongly agree 

3 Acute, severe disc 

prolapse 

74.2 2.0 (1.0,3.5) Agree 

4 Acute, severe night pain 83.9 2.0 (1.0,3.0) Agree 

5 Bladder and bowel 

dysfunction 

71.0 2.0 (1.5,4.0) Agree 

6 Possible fracture 90.3 2.0 (1.0,2.5) Agree 

7 Possible tumour 80.6 2.0 (1.0,2.5) Agree 

8 Possible infection 90.3 2.0 (1.0,2.5) Agree 

9 Abdominal hernia 80.6 3.0 (2.0,4.0) Somewhat agree 

10 Recent surgery 76.7 3.0 (2.3,3.0) Somewhat agree 

11 Unexplained weight loss 77.4 3.0 (1.5,3.0) Somewhat agree 

12 Pregnancy in the first 

trimester 

16.1 4.0 (4.0,5.0) Somewhat 

disagree 

Approaching Consensus** 

12 Significant radiculopathy 63.3 3.0 (2.0,4.0) Somewhat agree 

13 Inguinal hernia 60.0 3.0 (3.0,4.0) Somewhat agree 

14 Severe or progressive 

neurological deficit 

60.0 3.0 (2.0,4.0) Somewhat agree 

15 Benign Paroxysmal 

Positional Vertigo 

60.0 3.0 (2.0,4.0) Somewhat agree 

16 Unstable 

spondylolisthesis 

60.0 3.0 (2.0,4.0) Somewhat agree 
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Table 6.3 Contraindications to using Pilates exercise (cont) 

 

* 70-100% participants agree; **60-69% participants agree (or disagree); ***0-59% participants agree;  
$ Q1 = 25th percentile, Q3 = 75th percentile; + Scores are on a scale from 1 to 6 where 1 = strongly agree, 2 = 
Agree, 3 = somewhat agree, 4 = somewhat disagree, 5 = disagree, 6 = strongly disagree; ++ Qualitative descriptor 
of median score  
  

Item Percentage of 

agreement (%)  

Median  

(Q1,Q3)$ 

Strength of 

agreement++ 

Without Consensus*** 

14 Cancer 40.0 4.0 (3.0,4.0) Somewhat disagree 

15 Constitutional symptoms 46.7 4.0 (3.0,4.0) Somewhat disagree 

16 Severe osteoporosis 40.0 4.0 (3.0,4.0) Somewhat disagree 

17  Significant hypertension 46.7 4.0 (3.0,4.0) Somewhat disagree 

18 Yellow psychosocial flags 36.7 4.0 (3.0,4.8) Somewhat disagree 
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Table 6.4 Precautions to using Pilates exercise in people with chronic low back pain 

* 70-100% participants agree; $ Q1 = 25th percentile, Q3 = 75th percentile; + Scores are on a scale from 1 to 6 
where 1 = strongly agree, 2 = agree, 3 = somewhat agree, 4 = somewhat disagree, 5 = disagree, 6 = strongly 
disagree; ++ Qualitative descriptor of median score  

  

Item Percentage of 

agreement (%)  

Median  

(Q1,Q3)$ 

Strength of 

agreement++ 

With consensus* 

1 Unstable spondylolisthesis 93.3 1.0 (1.0,2.0)+ Strongly Agree 

2 Significant radiculopathy 93.3 1.5 (1.0,2.0)+ Strongly Agree/Agree 

3 Benign paroxysmal 

positional vertigo 

93.3 2.0 (1.0,2.0)+ Agree 

4 Cancer 93.3 2.0 (2.0,2.8)+ Agree 

5 Children 96.7 2.0 (2.0,2.0)+ Agree 

6 Client anxiety 100.0 2.0 (1.0,2.0)+ Agree 

7 Client dependency 93.5 2.0 (2.0,3.0)+ Agree 

8 Constitutional symptoms 100.0 2.0 (2.0,2.0)+ Agree 

9 Equipment use 90.3 2.0 (2.0,2.5)+ Agree 

10 High pain levels, irritability 100.0 2.0 (1.0,2.0)+ Agree 

11 Inguinal hernia 93.3 2.0 (2.0,2.0)+ Agree 

12 Poor balance 93.5 2.0 (1.0,2.0)+ Agree 

13 Poor understanding of 

Pilates technique 

96.8 2.0 (1.0,2.0)+ Agree 

14 Pregnancy -  1st trimester 100.0 2.0 (2.0,2.0)+ Agree 

15 Pregnancy - 2nd/3rd 

trimester 

93.5 2.0 (1.5,2.0)+ Agree 

16 Recent surgery 96.7 2.0 (1.0,2.0)+ Agree 

17 Severe osteoporosis 93.3 2.0 (1.0,2.0)+ Agree 

18 Severe or progressive 

neurological deficiency 

93.3 2.0 (1.0,2.0)+ Agree 

19 Significant deconditioning 

and weakness 

93.5 2.0 (2.0,2.0)+ Agree 

20 Significant hypertension 86.7 2.0 (1.3,2.0)+ Agree 

21 Yellow psycho-social flags 

(e.g. fear avoidance) 

86.7 2.0 (2.0,2.0)+ Agree 
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6.5.4.4 Benefits of Pilates exercise 

 

Consensus was reached on 100% (19/19) of questions related to the potential benefits of 

Pilates exercise for people with CLBP (Table 6.5). Participants strongly agreed that Pilates 

exercise may benefit people with CLBP by increasing their functional ability and their 

confidence with movement, exercise, and activities. Other proposed benefits included 

improvements in body awareness, postural control, and movement patterns and the 

provision of adjustable resistance with Pilates exercise equipment. 

 

Consensus also was reached in 100% (12/12) of questions relating to the rationale underlying 

the benefits of Pilates exercise, including questions on the active self-management approach 

of Pilates exercise and provision of low-impact, graded, individualized, and functionally 

relevant exercises for the back. Education regarding technique, supervision of exercises, and 

the use of trained and experienced instructors was theorized to explain the benefits of Pilates 

exercise for people with CLBP. 

 

6.5.4.5 Risks of Pilates exercise  

 

Consensus was reached regarding 50.0% (4/8) of suggested risks of harm for people with 

CLBP undertaking Pilates exercise (Table 6.6). Participants did not strongly agree regarding 

the importance of any risk. Nevertheless, participants did agree that people with CLBP 

undertaking Pilates exercise may experience adverse events, such as increased low back pain, 

aggravation of their condition, injury, or excessive muscle tension.  

 

Consensus was reached in 100% (12/12) of questions relating to the rationale underlying the 

risks of Pilates exercise, including those related to poor client concentration and technique; 

inadequate training of instructors, client education, exercise supervision, or equipment 

safety measures; inappropriate exercise prescription, rapid exercise progression, and 

excessive loads; or an overemphasis on core muscle activation, pain over function, and 

physical rather than psychosocial factors. 
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Table 6.5 Potential benefits of Pilates exercise for people with chronic low back pain 

* 70-100% participants agree; $ Q1 = 25th percentile, Q3 = 75th percentile; + Scores are on a scale from 1 to 6 
where 1 = strongly agree, 2 = agree, 3 = somewhat agree, 4 = somewhat disagree, 5 = disagree, 6 = strongly 
disagree; ++ Qualitative descriptor of median score  

  
  

Item Percentage of 

agreement (%)  

Median 

(Q1,Q3)$ 

Strength of 

agreement++ 

With consensus* 

1 Improves body awareness 100.0 1.0 (1.0,1.0)+ Strongly agree 

2 Improves functional ability 100.0 1.0 (1.0,2.0)+ Strongly agree 

3 Equipment provides resistance 

or assistance  

100.0 1.0 (1.0,2.0)+ Strongly agree 

4 Increases client confidence 

with movement, exercise, and 

activities of daily living 

100.0 1.0 (1.0,2.0)+ Strongly agree 

5 Corrects movement patterns 100.0 1.0 (1.0,2.0)+ Strongly agree 

6 Increases postural control 96.8 1.0 (1.0,2.0)+ Strongly agree 

7 Reduces fear avoidance, 

unhelpful attitudes, beliefs 

96.7 1.5 (1.0,2.0)+ Strongly 

agree/Agree 

8 Reduces severity of 

exacerbations 

96.7 1.5 (1.0,2.0)+ Strongly 

agree/Agree 

9 Enhances client understanding  100.0 2.0 (1.0,2.0)+ Agree 

10 Enhances mind-body 

connection 

96.7 2.0 (1.0,2.0)+ Agree 

11 Enhances relaxation 96.8 2.0 (1.0,2.0)+ Agree 

12 Improves breathing 100.0 2.0 (1.0,2.0)+ Agree 

13 Increases activity of stabilising 

muscles of the lumbar spine 

96.8 2.0 (1.0,2.0)+ Agree 

14 Increases client socialisation  93.3 2.0 (2.0,3.0)+ Agree 

15 Increases exercise 

participation 

100.0 2.0 (1.0,2.0)+ Agree 

16 Increases flexibility 96.8 2.0 (1.0,2.0)+ Agree 

17 Increases muscle strength 100.0 2.0 (1.0,2.0)+ Agree 

18 Reduces pain 100.0 2.0 (1.0,2.0)+ Agree 

19 Reduces recurrence of pain 96.7 2.0 (1.0,2.0)+ Agree 
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Table 6.6 Potential risks of Pilates exercise for people with chronic low back pain 

* 70-100% participants agree; **60-69% participants agree (or disagree); ***0-59% participants agree; 
$ Q1 = 25th percentile, Q3 = 75th percentile; + Scores are on a scale from 1 to 6 where 1 = strongly agree, 2 = 
agree, 3 = somewhat agree, 4 = somewhat disagree, 5 = disagree, 6 = strongly disagree; ++ Qualitative descriptor 
of median score  

 

6.5.4.6 Repeated questions 

 

Items without consensus in the second questionnaire were repeated in the third 

questionnaire. A total of 9 items were repeated that related to the contraindications of 

Pilates exercise for people with CLBP (n=5) and the risks of Pilates exercise for people with 

CLBP (n=4). With repeat questioning, consensus was still not obtained for these items (Table 

6.3 and 6.6). 

  

Item Percentage of 

agreement (%)  

Median  

(Q1,Q3)$ 

Strength of 

agreement++ 

With consensus* 

1 Aggravate pathology or 

condition 

90.3 2.0 (2.0,3.0)+ Agree 

2 Increase low back pain 90.3 2.0 (2.0,3.0)+ Agree 

3 Cause excessive muscle 

tension 

74.2 3.0 (2.0,3.5)+ Somewhat agree 

4 Cause injury to self 71.0 3.0 (2.0,4.0)+ Somewhat agree 

Approaching consensus** 

5 Fail to benefit from Pilates 60.0 3.0 (2.0,4.0)+ Somewhat agree 

6 Cause injury to others 32.3 4.0 (3.0,5.0)+ Somewhat disagree 

Without consensus*** 

7 Expose clients to falls risk 50.0 3.0 (2.25,4.0)+ Somewhat agree 

8 Create anxiety or 

hypervigiliance 

50.0 3.5 (2.25,4.0)+ Somewhat agree/ 

Somewhat disagree 
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6.5.4.7 Concluding the Delphi survey 

 

A fourth questionnaire was not undertaken, as there were too few items without consensus 

(14/109). The majority of items without consensus also had been asked in both the second 

and third questionnaires (n=9). Meanwhile, the increasing number of reminders and extra 

time needed to receive 30 responses in the last questionnaire suggested participants were 

fatiguing in answering questionnaires. 92 

 

6.6 Discussion 

 

This Delphi survey was a part of a larger survey that investigated the definition and 

application of Pilates exercise in people with CLBP. 4 With regard to this Delphi survey, 30 

physical therapists reached consensus after three questionnaires for 87.2% (95/109) of the 

questions. Consensus agreement was obtained for all items related to the indications, 

precautions, and potential benefits of using Pilates exercise to treat people with CLBP. 

Consensus agreement was reached on only 55.5% of items relating to contraindications and 

50.0% of items referring to risks of Pilates exercise. 

 

6.6.1 Indications 

  

Participants strongly agreed that people with CLBP who have poor body awareness and 

maladaptive movement patterns may benefit from undertaking Pilates exercise (Table 6.2). 

People with CLBP who have these deficits may be considered to have a “motor control 

impairment”. 58, 75, 330 Future RCTs, therefore, could explore the efficacy of Pilates exercise in 

people with CLBP with and without a motor control impairment. 

 

6.6.2 Contraindications to Pilates exercise 

 

Participants reached consensus regarding 55.5% of contraindications for people with CLBP 

undertaking Pilates exercise. Participants strongly agreed that pre-eclampsia was a 

contraindication to Pilates exercise. This contraindication is supported in the literature 

whereby women diagnosed with this condition are advised not to exercise due to the risk of 

morbidity and mortality to themselves and their fetus. 331 Participants also strongly agreed 

that Pilates exercise was contraindicated in people with unstable fractures. This finding also 

is supported by research findings that unstable fractures require immobilization. 332 
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Participants did not reach consensus regarding 44.5% of suggested contraindications (Table 

6.3). These contraindications included both spinal pathologies (e.g. spondylolisthesis) and 

other medical conditions not necessarily associated with CLBP (e.g. hypertension). Future 

research should examine whether these contraindications to Pilates exercise are valid. In the 

meantime, it may be prudent to obtain medical clearance before people with these proposed 

contraindications undertake Pilates exercise. 

 

6.6.3 Precautions to Pilates exercise 

 

Participants reached consensus on 100% of precautions to undertaking Pilates exercise in 

people with CLBP (Table 6.4). Participants strongly agreed that significant radiculopathy and 

unstable spondylolisthesis represent precautions for undertaking Pilates exercise. Pilates 

exercise trials thus far have focused on people with nonspecific CLBP, where symptoms 

cannot be attributed to a specific pathology. 333 Future research, therefore, should explore 

the safety of Pilates exercise in people with a specific low back pain diagnosis.  

 

It is acknowledged in the literature, however, that people with specific lumbar spine 

pathology and neurological issues should be treated differently from people with nonspecific 

CLBP. 334, 335 For example, a person with unstable spondylolisthesis may require stabilizing 

exercises and surgery. 336 Similarly, a person with increasing neurological symptoms and signs 

requires a medical review. 337 

 

6.6.5 Potential benefits of Pilates exercise 

 

Participants strongly agreed that Pilates exercise may increase the functional ability in people 

with CLBP and improve their confidence in moving, exercising, and daily activities (Table 6.5). 

Research trials have reported improvements in functional ability, self-efficacy, fear avoidance 

beliefs, and pain catastrophizing in people with CLBP. 259-261, 263 These improvements, 

however, may only be in the short term and may be equivalent to those achieved with other 

forms of exercise. 259-261, 263 
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Participants also strongly agreed that Pilates exercise may improve body awareness, posture, 

and movement patterns in people with CLBP. Currently, there are no research trials that have 

assessed changes in body awareness, dynamic posture, and movement patterns. There are 

reports, however, that Pilates exercise can reduce the degree of non-structural scoliosis and 

improve the anticipatory postural adjustments of stabilizing trunk musculature with rapid 

arm movement. 263, 338 Further research is needed to explore changes in body awareness, 

postural kinematics, and movement patterns in people with CLBP.  

 

Finally, participants strongly agreed that the use of specialized Pilates equipment, such as the 

Clinical Reformer, provides benefit to people with CLBP. Specialized Pilates equipment has 

adjustable spring resistance, which allows the difficulty of exercises to be adapted according 

to an individual’s ability. 3, 10 Future trials, therefore, should compare outcomes achieved with 

and without the use of specialized equipment to verify its importance. 

 

6.6.5 Potential risks of Pilates exercise 

 

Participants did not strongly agree regarding any risks of harm for people with CLBP 

undertaking Pilates exercise (Table 6.6). Documented cases of harm with Pilates exercise in 

the literature involved people without low back pain. 218, 325, 326 One adverse event related to 

the breathing technique used in Pilates exercise, and another may be linked to the excessive 

loading of the cervical spine in flexion. The potential for risk of harm with Pilates exercise for 

people with CLBP, therefore, warrants further investigation.  

 

Participants did agree that Pilates exercise may increase low back pain and aggravate 

pathology in people with CLBP. An increase in low back pain has been reported as an adverse 

event for people with CLBP undertaking exercise. 334, 335 Although 4% to 7% of people with 

LBP may experience ill-effects with exercise, only 0.06% will experience a serious adverse 

event, such as joint damage, a fracture, or herniated disk. 335  Nevertheless, if a person has 

significant other comorbidities as well as CLBP, the incidence of adverse events with exercise 

may be higher. 335 

 

  



150 
 

Participants did not reach consensus regarding 50.0% of the proposed risks of Pilates exercise 

in people with CLBP. These included the risk of not improving, causing injury to others, falling, 

or becoming anxious or hypervigilant. Future research needs to explore and quantify these 

risks for people with CLBP who undertake Pilates exercise.  

 

6.6.6 Strengths 

 

This is the first Delphi survey, to our knowledge, that has established consensus regarding 

the indications, contraindications, precautions, benefits, and risks of Pilates exercise in 

people with CLBP. There was a high participation rate in this survey (81.1%), with only 7 out 

of 37 participants dropping out the study. Findings were unlikely to be affected, as four of 

the participants who dropped out did not return any questionnaires. 298  

 

Thirty participants were deemed sufficient for this Delphi survey, as participants were 

similarly trained. 309 Having a sample size greater than this may increase attrition and 

management issues, without improving the reliability of results. 310 For example, responses 

of 23 participants in a well-defined knowledge area were reported to be stable in a Delphi 

survey with augmented sampling of 1,000 to 2,000 iterations. 339 

 

In Delphi surveys, the representativeness of results also is determined by the qualities of the 

participants. 92, 290, 311 The credibility of findings is consequently enhanced by the education, 

experience, and training of participants (Table 6.1). 92, 290, 314 All participants were registered 

physical therapists and had undertaken physical therapy education at university. In addition, 

45.5% of the participants had undertaken postgraduate physical therapy study, and the 

average number of years of physical therapy work experience was almost 11 years. 314  

 

The design of this Delphi survey also ensured the quality and integrity of participants’ 

responses. 92, 93, 292 The use of open-ended and Likert response scale questions, multiple 

rounds of questionnaires, and repetition of questions without consensus allowed 

participants to reconsider and clarify their opinions as required. 92, 93, 292 In addition, the 

provision of a summary of de-identified group responses encouraged participants to reflect 

on answers without pressure from individual group members. 92, 93  
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Consensus was defined a priori as 70% participant agreement or disagreement, which is 

similar to other Delphi surveys. 92, 298, 302 Items of consensus were ranked in order of 

importance by a comparison of median scores for questions with a Likert response scale. 302, 

313 Finishing the survey after three rounds was supported by the relative small number of 

items without consensus (14/ 109). Considering nine of these questions were asked twice 

and the median responses did not differ between the second and third survey, it was unlikely 

that any subsequent surveys would produce different results.  

 

6.6.7 Limitations 

 

A Delphi survey assists in the development of a consensus of expert opinion, which 

represents a low level of evidence with potential for bias and thus may not be accurate.  92, 

227 The iterative process of a Delphi survey may encourage participants to agree, even with 

de-identification of group responses. 92, 93 Findings, therefore, need to be validated and 

tested in subsequent clinical research.  

 

Findings were based on the opinions of 30 Australian physical therapists experienced in 

Pilates exercise and thus cannot be generalized to reflect the opinions of all Australian 

physical therapists. The decision to include only Australian physical therapists also may limit 

the external validity of findings. Physical therapists from other countries, or other health 

professionals, may have different, but equally important, opinions that are not represented. 

92, 93 Verification of the survey findings across various health professions and countries, 

therefore, is needed.  

 

The majority of participants were female (n=30). This sex imbalance may reflect the 

Australian physical therapy workforce where the ratio of females to males is approximately 

3:1. 340 When responses between the sexes were compared, no consistent differences were 

noted. Given the size of the sample, however, it is difficult to rule out the influence of sex on 

the respondents’ opinions.  
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It is possible that the two participants without formalized Pilates exercise instructor training 

may have provided opinions with less validity compared with participants who had 

undertaken courses. These participants, however, did have a postgraduate degree in physical 

therapy and significant physical therapy work experience (greater than 18 years). Future 

research, therefore, could examine the impact of differences in Pilates training on the clinical 

practice of physical therapists.  

 

The suggested indications, contraindications, and precautions of Pilates exercise for people 

with CLBP have not been discussed in the literature. For example, poor body awareness and 

maladaptive movement patterns were not mentioned as predictors of success with Pilates 

exercise in the recently published clinical prediction rule for people with CLBP. 12 The lack of 

information in the literature makes it difficult to triangulate Delphi survey findings with 

research and highlights the need for further clinical trials exploring this area.  

 

Several of the proposed benefits and risks of Pilates exercise or people with CLBP also have 

not been verified by clinical trials. 10 Some benefits, such as increased body awareness, do 

not have specific outcome measures that have appropriate psychometric properties in 

people with CLBP. 341 Although the development of appropriate outcome measures may 

assist in determining the effectiveness of Pilates, the relevance of these benefits to people 

with LBP should be examined. 10, 60 With regard to risks of harm with Pilates exercise, 

potential adverse events and the likelihood of them occurring in people with CLBP also need 

to be examined.  

 

6.6.8 Implications 

 

This Delphi survey provides insight into characteristics of people with CLBP who may benefit, 

or not benefit, from undertaking Pilates exercise. This information may be used by clinicians 

to enhance the safety and effectiveness of Pilates exercise interventions. The validity of the 

suggested indications, contraindications, and precautions, however, needs to be confirmed 

with further research. Future research also should examine items without consensus, such 

as the contraindications of Pilates exercise for people with CLBP. 
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This survey provides valuable information regarding the potential benefits and risks of Pilates 

exercise for people with CLBP. The list of potential benefits may assist clinicians and 

researchers in the selection of relevant outcome measures to estimate the treatment effect 

of Pilates in people with CLBP. Meanwhile, the list of potential risks of harm of Pilates exercise 

for people with CLBP highlights the importance of screening for comorbidities and of 

monitoring and preventing adverse events.  

 

6.7 Chapter conclusion 

 

This chapter has provided a copy of the Delphi survey paper published in Physical Therapy in 

2014.13 Expert opinion findings of 30 physiotherapists registered to practice in Australia 

regarding identifying people with CLBP who may benefit, or not benefit from Pilates exercise. 

13 It also provides a list of potential benefits and risks of undertaking Pilates exercise. These 

findings have informed the development of clinical practice guideline recommendations 

(Chapter eight).   

 

The next chapter will describe the aims and methods of developing a clinical practice 

guideline (CPG) for physiotherapists using Pilates exercise to treat people with CLBP. This was 

considered an important next step following review of literature, and recent findings of the 

efficacy of Pilates exercise in people with CLBP. 11   
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Chapter 7. Method of development and review of the clinical 

practice guideline  

 

7.1 Chapter synopsis 

 

Chapter seven describes the method used to develop and review a clinical practice guideline 

(CPG) designed to assist physiotherapists in their use of Pilates exercise to treat people with 

chronic low back pain (CLBP).  The aim of the CPG is provided, along with a description of the 

target population, and target end-users. The method of development of the CPG is then 

detailed as a series of nine steps including: (1) formation of the guideline development group; 

(2) definition of the scope and purpose of the guideline; (3) systematic search and selection 

of research evidence; (4) critical appraisal of research evidence; (5) extraction and synthesis 

of data; (6) development and grading of recommendations; (7) drafting of the CPG; (8) 

obtaining external review; and (9) incorporating reviewer feedback. This chapter concludes 

with a description of external reviewer demographics, their feedback on the CPG, and a 

tabulated explanation of how external reviewer feedback was integrated into the final CPG.   

 

7.2 Aim of the guideline, target population, and target end-users 

 

A CPG contains “recommendations intended to optimise patient care that are informed by a 

systematic review of evidence and an assessment of the benefits and harms of alternative 

care options.” 83(p15)  CPGs may improve client outcomes by providing evidence-based 

treatment advice that can be efficiently located and applied in clinical practice. 82, 85, 87, 342 The 

aim of this CPG was to provide recommendations for the use of Pilates exercise by 

physiotherapists to treat people with CLBP. The target population was people with CLBP. 

CLBP was defined as posterior trunk pain between the rib cage and buttock creases for more 

than 12 weeks. 14  Meanwhile, the target end users of this CPG were Australian 

physiotherapists who currently prescribe, or are interested in prescribing Pilates exercise to 

people with CLBP. The language of the CPG was therefore tailored for these target end-users, 

as per guideline development recommendations.343 The CPG may also be relevant to other 

health professionals who refer people with CLBP to physiotherapists for Pilates exercise. A 

limitation of this CPG, though, is that the majority of guideline developers and reviewers 

were trained as physiotherapists which may have introduced some professional bias. 343 
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7.3 Clinical practice guideline development and review process 

 

It has been recommended that guideline critical appraisal tools, such as Appraisal of 

Guideline Research and Evaluation (AGREE), should inform CPG development. 324, 344, 345 Items 

of AGREE II and two other critical appraisal tools, the International Centre for Allied Health 

Evidence (iCAHE) checklist, and Guideline Implementability Appraisal (GLIA) 2.0, were 

synthesised and tabulated to facilitate CPG development (Table 7.1). 324, 346, 347 Items from the 

three critical appraisal tools were categorised under the six domains of AGREE II for clarity. 

324, 346, 347 Items contained within the domains of scope and purpose, stakeholder 

involvement, and rigour of development informed the method of development of the CPG. 

324 The other domains provided additional direction for writing the CPG. 324 

 

Nine guideline development steps were generated from the review of guideline critical 

appraisal tool items, and advice provided in publications by reputable guideline developers 

(Figure 7.1). 324, 343, 346-348 These steps included: (1) formation of the guideline development 

group; (2) definition of the scope and purpose of the guideline; (3) systematic search and 

selection of research evidence; (4) critical appraisal of research evidence; (5) extraction and 

synthesis of data; (6) development and grading of recommendations; (7) drafting of the CPG; 

(8) obtaining external review; and (9) incorporating reviewer feedback. The following 

sections will explain these guideline development and review steps before the final version 

of the CPG is presented in Chapter eight.  
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Figure 7.1 Overview of clinical practice guideline development process

1. Form the guideline development group

2. Define the scope and purpose

3. Search for and select evidence

4. Critically appraise evidence

5. Extract and synthesise evidence

6. Generate and grade recommendations

7. Draft the clinical practice guideline

8. Seek feedback from external reviewers 

9. Incorporate feedback from external reviewers



157 
 

Table 7.1 Critical appraisal tools used to evaluate guideline quality 

Abbreviations: AGREE = Appraisal of Guidelines Research and Evaluation; iCAHE = International Centre for Allied Health Evidence checklist; GLIA = Guideline Implementability Appraisal  

Guideline 

domains 

Quality items  Guideline critical appraisal tools 

AGREE II 324 iCAHE 346 GLIA 2.0 347 

1. Scope and 

purpose 

 

Overall guideline aim/purpose is given. Item 1 Item 13  

Specific research questions are stated. Item 2   

Target population is defined (+/- setting). Item 3  Item 1, 3 

Target end users are defined. Item 6 Item 13 Item 2 

2. Stakeholder 

involvement 

Developers are described. Item 4 Item 11  

Developers have credibility with target end users. Item 4 Item 12 Item 4 

Target population preferences and views sought. Item 5   

3. Rigour of 

development 

 

Systematic search for, and selection of evidence is undertaken. Item 7, 8 Item 7  

Critical appraisal of evidence (including level and quality of evidence).  Item 9 Item 8, 9  

Methods of developing recommendations are explained. Item 10   

Treatment benefits, side effects, and risks are considered when forming 

recommendations. 

Item 11   

Recommendations are linked to evidence and underlying quality. Item 12 Item 10  

External review of guideline has been undertaken. Item 13   

Dates of search for evidence and completion of guideline is provided.   Item 4, 6  

Review date and procedure for updating guideline is provided. Item 14 Item 5  
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Table 7.1 Critical appraisal tools (cont) 

Abbreviations: AGREE = Appraisal of Guidelines Research and Evaluation; iCAHE = International Centre for Allied Health Evidence checklist; GLIA = Guideline Implementability Appraisal  

Guideline domains Quality items  Guideline critical appraisal tools 

AGREE II 324 iCAHE 346 GLIA 2.0 347 

4. Clarity of 

presentation 

Recommendations are specific. Item 15  Item 6 

Recommendations are unambiguous and internally consistent.  Item 15  Item 7  

Recommendations are concise.    Item 9 

Recommendations are easily identifiable.  Item 17 Item 3, 14 Item 8 

5. Applicability Facilitators and barriers to implementation are described. Item 18   

Advice and/or tools for recommendations to be implemented. Item 19  Item 5 

Potential resource implications discussed. Item 20   

Monitoring and auditing criteria for implementation suggested. Item 21   

6. Editorial 

independence 

Funding bodies have not influenced content.  Item 22   

Conflicts of interest have been declared and managed.  Item 23   
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7.3.1 Step one: Form the Guideline Development Group 

 

The purpose of the Guideline Development Group was to agree regarding the methodology 

of development, content, wording, and grading of recommendations with the CPG. The 

Guideline Development Group of this CPG consisted of the doctoral candidate (CW) who 

developed and wrote the CPG under the supervision of three research supervisors (AB, GK, 

PM).  All Guideline Development Group members were Australian-based university-based 

researchers, who, apart from the candidate, held a doctoral research degree. Other 

demographics of the Guideline Development Group are provided in Table 7.2.  

 

Table 7.2 Demographic characteristics of the Guideline Development Group 

Feature Description 

   Number of participants 

   Gender (Male: Female) 

   Age range (years) 

   Duration of work experience*(years)  

4 

1:1 

35-50 

12-29 

   Qualifications 

         Bachelor +/- Honours  degree 

 

         

         Masters by Coursework  

         Doctor of Philosophy 

 

Physiotherapy (n=3)+ 

Exercise Physiology (n=1) 

Psychology (n=1)+ 

Musculoskeletal Physiotherapy  (n=2)++ 

Health/Physiotherapy/Exercise (n=3)++ 

* professional work experience since graduating from university from first degree; + one member has degrees in 
both physiotherapy and psychology; ++ one member has a Master by Coursework degree and a Doctor of 
Philosophy 

 

According to critical appraisal tools, a quality CPG should not only describe guideline 

developers, but developers should have credibility with target end users. 324, 346, 347 At least 

three of the Guideline Development Group had a degree in physiotherapy, meaning that 

target users may perceive the guideline as credible. Another strength of the Guideline 

Development Group, though, was that members had qualifications other than 

physiotherapy, including psychology and exercise physiology (Table 7.2). The Guideline 

International Network has suggested that a high quality CPG has a Guideline Development 

Group that is multi-disciplinary. 343 This is because incorporating views from different 

disciplines may expand perspectives and reduce professional bias towards treatments. 343, 349  
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7.3.2 Step two: Define the scope and purpose of the guideline 

 

The importance of defining the scope and purpose of CPG development is highlighted by 

multiple items contained within guideline critical appraisal tools (Table 7.1). 324, 346, 347 While 

the overall aim of the CPG must be provided, it should also be accompanied by a definition 

of the target population and target end-users. The specific research questions should also be 

provided. These essential elements relating to the scope and purpose were therefore 

provided within the CPG. Section 7.2 provided a summary of the aim, target population, and 

target end-users, while the three research questions the CPG addressed are listed below. 

These research questions were generated from the review of research evidence on Pilates 

exercise and people with CLBP, and identification of gaps in knowledge.   

 

7.3.2.1 Research question 1: How is Pilates exercise defined, and used, to treat people with 

CLBP? 

 

This first question was included in the CPG because clinical trials have described and used 

Pilates exercise differently to treat people with CLBP. 10 Furthermore, different findings of 

efficacy have been reported in trials which makes it difficult for clinicians to understand the 

optimal method of prescription of Pilates exercise for people with CLBP. 11 Findings regarding 

the definition and application of Pilates exercise were collated from a systematic review of 

the literature (Chapter two), and a Delphi survey of Australian physiotherapists (Chapter five) 

to provide recommendations for use of Pilates exercise in people with CLBP. 3, 4 

 

7.3.2.2 Research question 2: How effective is Pilates exercise in reducing disability in people 

with CLBP? 

 

This second question was included in the CPG as it is essential to understand the effectiveness 

of Pilates exercise to provide evidence-based recommendations for use in treating people 

with chronic low back pain. Synthesised information from primary and secondary evidence 

sources were used to develop recommendations on the use of Pilates exercise with CLBP 

based on the highest level and highest quality of research evidence available. The two 

systematic reviews detailed in chapter three and chapter four assisted in this review process. 

10, 11 
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7.3.2.3 Research question 3: How can be people with CLBP be identified who will benefit, or 

not benefit from Pilates exercise?  

 

This third question was included in the CPG because better treatment outcomes may be 

achieved if people with CLBP are provided with exercise programs which focus on their 

specific impairments. 55, 59, 60 Moreover, Pilates exercise may benefit some people with CLBP 

more than others because of its focus on impairments of posture, movement control, and 

recruitment of lumbo-pelvic stability muscles. 3, 4 Findings from the Delphi survey of 

physiotherapists (Chapter six) and other evidence was synthesised to provide 

physiotherapists with recommendations of how to identify suitable candidates for Pilates 

exercise. 12, 13 

 

7.3.3 Step three: Search for and select evidence 

 

CPG recommendations were developed from the systematic review of research evidence.   

This approach has been advised over obtaining expert opinion consensus statements as it 

may reduce the risk of bias contained in recommendations. 350 The systematic method of 

searching for and selecting evidence also ensured relevant items contained within guideline 

critical appraisal tools were met  (i.e Item 7, 8 in AGREE II, Item 7 in iCAHE) (Table 7.1). 324, 346 

Unlike previous systematic reviews (Chapters 2-4), this review investigated the definition and 

application of Pilates exercise in people with chronic low back pain, and how to identify 

people who may benefit or not benefit from Pilates exercise, as well as its efficacy.  

 

The systematic review of literature was undertaken on June 13, 2014 where ten databases 

were searched: Cumulative Index to Nursing and Allied Health Literature, Cochrane Library, 

Medline, Physiotherapy Evidence Database, ProQuest: Health and Medical Complete, 

Proquest: Nursing and Allied Health Source, Proquest: Dissertation and Theses, Scopus, Sport 

Discus, and Web of Science (Table 7.3).  The search strategy included use of Medical Subject 

Headings (MESH) terms of “Pilates” and “Low Back Pain” within the title, abstract, and as 

able keyword fields of databases. There was no restriction on date range, language, or 

publication status. Preliminary searching for relevant papers without using the term “Pilates” 

did not identify any additional relevant papers. For example, utilising search terms describing 

the benefits, risks, and indications of Pilates exercise did not identify additional research that 

specifically related to Pilates exercise. 
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Table 7.3 Search strategy to identify relevant papers for the clinical practice guideline 

 

Preliminary searching revealed that expanding the searches to use the MESH interface, or 

including terms of “exercise”, “motor control”, or “core stability” did not identify any 

additional Pilates-specific exercise studies, nor did changing the Boolean operator to “or”. 

Removing “low back pain” or adding synonyms for low back pain, such as “lumbago”, 

“backache”, “dorsalgia” also did not assist to identify any additional studies. Secondary 

searching of reference lists of included studies was also undertaken to ensure studies were 

not overlooked.   

 

  

Database Date Range Fields 

Cumulative Index to Nursing  and 

Allied Health Literature  

1970-2014 Title, abstract, or word in subject 

heading 

 

Cochrane Library 

 

1800-2014 

 

Title, abstract, or keyword 

 

Medline 

 

1928-2014 

 

Title, abstract, or keyword 

 

Physiotherapy Evidence Database  

 

1928-2014 

 

Title and abstract 

 

Proquest: Dissertations and Theses, 

Medical and Health Complete, 

Nursing and Allied Health Source 

 

1928-2014 

 

Title, abstract, or subject 

heading 

 

Scopus 

 

1960-2014 

 

Title, abstract, or keyword 

 

Sport Discus 

 

1975-2014 

 

Title, abstract, or keyword 

 

Web of Science 

 

1977-2014 

 

Topic or title 
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Selection of relevant studies was based on the study’s title, and if required, review of the 

abstract, or the full text document. Two independent reviewers selected evidence according 

to selection criteria. These reviewers consisted of the candidate, and a physiotherapy 

doctoral candidate (CW, BH). Any disagreements between the two reviewers were resolved 

through discussion with a third reviewer (AB), who was the primary research supervisor.  

 

To be considered in the development of the CPG, studies needed to: 

 

- Be published in the English language to facilitate ease of interpretation as there was 

no access to translation of foreign language research reports.  

 

- Aim to address one of the three research questions: (1) How is Pilates exercise defined, 

and used, to treat people with CLBP?; (2) How effective is Pilates exercise in reducing 

disability in people with CLBP?; and (3) How can people with CLBP be identified who 

will benefit, or not benefit from Pilates exercise? Matching research aims of the 

included studies and the CPG ensured information was relevant and utilised in line 

with the original authors’ intentions.   

 

For example, only studies that aimed to describe Pilates exercise were reviewed when 

forming CPG recommendations regarding the definition and application of Pilates 

exercise. Similarly, only studies that aimed to evaluate the efficacy of Pilates exercise 

in people with CLBP were reviewed when developing CPG recommendations regarding 

the effectiveness of Pilates exercise. Moreover, only studies that focused on 

identifying people with CLBP who may benefit, or not benefit from Pilates exercise 

were analysed when forming CPG recommendations for identifying suitable 

candidates to undertake Pilates exercise.  

 

- Use an appropriate study design to answer research questions (Table 7.4). The 2011 

Oxford Centre for Evidence-Based Medicine (CEBM) hierarchy of evidence assisted in 

the identification of appropriate study designs for answering each of the  research 

questions.227 This hierarchy was used as it acknowledges expert opinion articles as 

evidence. This hierarchy also acknowledges the benefits of systematic reviews over 

individual studies, randomised controlled trials over cohort studies, and cohort studies 

over case controlled, historically controlled, and case series designs.227 
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Table 7.4 Study designs included within the review  

Research question Included study designs  

 Systematic 

reviews 

Randomised 

Controlled Trials 

Controlled Trials,  

Cohort Studies 

Case Series Case Study, 

Expert Opinion+ 

(1) How is Pilates exercise 

defined, and used to treat people 

with chronic low back pain? 

 

Yes Yes Yes Yes Yes 

(2) How effective is Pilates 

exercise in reducing disability in 

people with chronic low back 

pain? 

Yes Yes Yes Yes No 

 

(3) How can people with CLBP be 

identified who will benefit, or not 

benefit, from Pilates exercise? 

 

Yes 

 

Yes 

 

Yes 

 

Yes 

 

Yes 

+ such as surveys, narrative reviews, commentaries, and editorials
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Table 7.4 highlights the different study designs included in this review which differed 

according to research questions. All levels of evidence were included when answering 

research questions regarding the definition of Pilates exercise (research question 1) 

and identification of people with CLBP who may benefit or not benefit from Pilates 

exercise (research question 3).   Level V evidence (i.e. expert opinion) was incorporated 

due to the relevance of qualitative information in answering these research questions, 

and the limited amount of research evidence available. 351 Level V evidence was not 

included when investigating the effectiveness of Pilates exercise in people with CLBP 

(research question 2). This is because expert opinion papers cannot provide evidence 

of scientific testing to support claims of effectiveness, and higher levels of evidence 

were available to answer this research question. 91, 352  

 

When evaluating the effectiveness of Pilates exercise in people with CLBP (research 

question 2), studies representing Level I to Level IV evidence were included. Usually a 

CPG may limit inclusion to higher levels of evidence, such as Level I and II evidence (i.e. 

systematic reviews, randomised controlled trials). Authors of the Cochrane handbook, 

however, have recommended lower levels of evidence be considered if the amount 

and/or quality of this research on the topic is limited, such as with Pilates exercise and 

people with CLBP. 351  

 

- Be published in full in a journal or an academic thesis. Abstracts were excluded as they 

contained insufficient data to enable analysis of methodological quality. 353 If a paper 

was an expert opinion article (addressing aims 1 and 3), it needed to be published in a 

peer-reviewed journal. A peer-reviewed journal was defined as a journal indexed as 

scholarly, academic, and refereed within the Ulrich’s periodical directory. 354 Expert 

opinion papers that were not published in peer-reviewed journals were excluded, as 

these papers may be more susceptible to bias if not moderated by peer-review. 106 

 

- Include human participants with CLBP, or discuss the relevance of Pilates exercise to 

people with CLBP. CLBP was defined as low back pain between the ribcage and pelvis 

for more than three months. 14  If studies only included or discussed participants with 

low back pain lasting less than three months, they were excluded, as people with acute 

or subacute symptoms respond differently to treatment compared to people with 

CLBP. 33, 44 
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- Describe the use of Pilates exercise or assess its effectiveness where the term “Pilates” 

was used to describe the type of prescribed exercise being investigated. Exercises 

described as “motor control” or “lumbar stabilisation” did not suffice for Pilates, as 

Pilates exercise does not only focus on these aspects. Pilates exercise includes 

additional features, such as strengthening and stretching, and attention to posture and 

breathing, which may not be included in motor control or lumbar stabilisation 

exercises.3 When considering studies evaluating the effectiveness of Pilates exercise, 

comparison treatments could include no treatment, usual care, and any other 

therapies. In case series articles, Pilates exercise was not compared to other 

treatments but outcomes were assessed before and after Pilates exercise. 

 

- For studies evaluating the effectiveness of Pilates exercise, disability outcome 

measures needed to be used. According to the International Classification of Health, 

Functioning, and Disability (ICF), disability is defined as impairments, activity 

limitations or participation restrictions. 29 Impairments could include physiological and 

psychological variables, such as pain, stiffness, muscle weakness, fear avoidance 

behaviour, and catastrophising. Meanwhile, activity limitations and participation 

restrictions could relate to difficulty performing tasks of daily living (e.g. self-care, 

walking), or fulfilling roles and responsibilities within the community (e.g. parental 

roles, employment). 30 

 

7.3.4 Step four: Critically appraise evidence  

 

According to items within guideline critical appraisal tools, it is essential that research 

evidence is critically appraised according to the level and quality of evidence (Table 7.1). 324, 

346 Two independent reviewers identified the level of evidence and evaluated the 

methodological quality of studies to assist in the development and grading of 

recommendations (CW, BH). 91 The percentage agreement, and kappa statistic of agreement 

(and p value) between the two reviewers was calculated for each appraisal tool used for each 

research question. 242  Any disagreements between reviewers were resolved through 

discussion with a third reviewer (AB). 
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7.3.4.1 Level of evidence 

 

Studies were ranked according to the level of evidence they represented on the 2011 Oxford 

CEBM hierarchy of evidence (Table 7.4). 227 The level of evidence of studies was determined 

by consideration of study design and methods used.  The type of study design indicated the 

starting level of evidence. Then, if a study had significant methodological flaws, its level of 

evidence was lowered, as recommended by the National Health and Medical Research 

Council Hierarchy of Evidence. 227, 352, 355 Studies with the least risk of bias included systematic 

reviews (Level I evidence), while studies with the most risk of bias included expert opinion 

articles (Level V evidence). Risk of bias was defined as the potential to provide misleading 

results due to flaws in methodological design, process, or both. 356 

 

When determining the level of evidence of a systematic review, the methodological design 

of primary studies was closely scrutinised. If non-randomised controlled trials were included 

in the review, the level of evidence was reduced to the lowest level of evidence represented 

by its primary studies (i.e. a non-randomised controlled trial). This method of downgrading 

the level of evidence of a systematic review has been recommended in the NHMRC’s 

hierarchy of evidence. 226 This concept was extrapolated to appraising the level of evidence 

of a systematic review of systematic reviews. That is, if a systematic review included 

systematic reviews of non-randomised controlled trials, the level of evidence was reduced to 

that of the non-randomised controlled trials.  

 

Meanwhile, the level of evidence of randomised controlled trials was reduced if 

randomisation, between group comparison, or both was not described or inappropriately 

undertaken. For example, if the randomisation procedure was not described, or was 

identified as a pseudo-random technique, the level of evidence of a randomised controlled 

trial was lowered to that of a pseudo-randomised controlled trial. If only within-group 

changes were provided, and between-group changes could not be calculated, the level of 

evidence was lowered to that of a case series study. This approach was undertaken as these 

methodological limitations have been reported to compromise the credibility of findings. 269, 

289  
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7.3.4.2 Methodological quality 

 

The three research questions of this CPG meant that research evidence was sought from 

studies with different designs. Different critical appraisal tools were therefore used to 

appraise the methodological quality of studies depending on their design. Systematic reviews 

and meta-analyses were appraised using the Revised Assessment of Multiple Systematic 

Reviews (R-AMSTAR). 229 Primary quantitative research studies were evaluated using the 

McMaster Critical Review Form for Quantitative Studies. 90 Randomised controlled trials 

evaluating the effectiveness of Pilates exercise were also appraised using the modified 

Physiotherapy Evidence Database (PEDro) tool. 357 

 

7.3.4.2.1 Revised Assessment of Multiple Systematic Reviews (R-AMSTAR) 

 

The R-AMSTAR is based on the Assessment of Multiple Systematic Reviews (AMSTAR) tool 

which has been shown to be valid and reliable in evaluating systematic reviews. 229-231  The R-

AMSTAR provides an additional benefit to the AMSTAR in that it provides a summary score 

representing methodological quality. 229 This may explain its increased use in recent 

systematic reviews. 358-362 Alternative systematic review appraisal tools, such as the Overview 

Quality Assessment Questionnaire, were not chosen as they were unlikely to provide 

additional benefit over the R-AMSTAR as many / most of their items are incorporated into 

the AMSTAR tool. 230 

 

The R-AMSTAR requires reviewers to provide a numerical score out of 4, for each of the 11 

items (Table 7.5).  While the R-AMSTAR is accompanied by guidelines to assist scoring of 

methodological quality, minor amendments were made to clarify interpretation of items 

related to the research questions in this thesis (Appendix 7A). Item scores were summed to 

provide a total score out of 44 for methodological quality. Higher scores indicated better 

methodological quality than lower scores. 229  
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Table 7.5 Items of the Revised Assessment of Multiple Systematic Reviews (R-AMSTAR) 229 

R-AMSTAR items Item score 

1.  Was an ‘a priori’ design provided?  

2.  Was there duplicate study selection and data extraction? 

3.  Was a comprehensive literature search performed? 

4.  Was the status of publication used as an inclusion criterion? 

5.  Was a list of studies (included and excluded) provided? 

6.  Were the characteristics of the included studies provided? 

7.  Was the scientific quality of the included studies assessed and documented? 

8. Was the scientific quality of the included studies used appropriately in 

formulating conclusions? 

9.  Were the methods used to combine the findings of studies appropriate? 

10. Was the likelihood of publication bias assessed? 

11. Was the conflict of interest stated? 

/4 

/4 

/4 

/4 

/4 

/4 

/4 

/4 

/4 

/4 

/4 

TOTAL SCORE# 

# Note:    If R-AMSTAR total score was: 39-44 = “Excellent” methodological quality 

              If R-AMSTAR total score was 34-38 = “Very good” methodological quality 
              If R-AMSTAR total score was 29-33  = “Good” methodological quality 
              If R-AMSTAR total score was 23-28 = “Fair” methodological quality 
              If R-AMSTAR total score was <23 = “Poor” methodological quality 

/44 

 

 

Qualitative descriptives were also generated to assist the reader in interpreting R-AMSTAR 

scores. “Excellent” methodological quality was defined as an arbitrary R-AMSTAR total score 

between 39 and 44, “very good”, between 34 and 38, “good”, between 29 and 33, “fair”, 

between 23 and 28, and “poor”, a score of 22 or less.  These terms were generated from 

consideration of a similar approach undertaken in by Daly and Bialocerkowski. 270 
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7.3.4.2.2 McMaster Critical Review Form for Quantitative Studies 

 

Primary quantitative research studies, such as randomised controlled trials, non-randomised 

controlled trials, cohort studies, case series, and quantitative surveys were evaluated using 

the McMaster Critical Review Form for Quantitative Studies. 90 This critical appraisal tool was 

selected as it is appropriate for appraising different types of quantitative evidence, and has 

good inter-rater reliability. 270-272 Alternative critical appraisal tools commonly used in 

systematic reviews are designed to assess only randomised controlled trials, such as the 

Cochrane Collaboration tool, Physiotherapy Evidence Database tool, and Jadad scale. 363 

These critical appraisal tools were therefore not appropriate to evaluate the range of 

quantitative studies designs included in this review.  

 

The McMaster Critical Review Form for Quantitative Studies required reviewers to respond 

to 16 items regarding the study’s purpose, literature review, design, sample, outcomes, 

intervention, results, and conclusions (Table 7.6). 90 Each item was graded where if the 

criterion was achieved, the item scored “one”, and if not, “zero”. Item scores were then 

summed to provide a final score out 16, with higher scores reflecting greater methodological 

quality.  Once quality scores were calculated, they were divided into five categories of 

“excellent” (score=15-16), “very good” (score =13-14), “good” (11-12), “fair” (score=9-10), 

and “poor” (score = 0-8). These arbitrary categories have been defined in previous research. 

270 

 

The McMaster tool provides guidelines for scoring to assist with consistent interpretation of 

items and scoring across reviewers. 90 These guidelines were adapted to clarify how to score 

items in relation to different research questions and study designs (Appendix 7B-D). 

Additional advice on grading methodological quality of studies was generated from the 

review of other methodological quality appraisal tools, and literature exploring limitations of 

different study designs. 91-93, 269, 289, 363, 364 For example, in high quality Delphi surveys, the size 

and selection of the expert panel is clearly justified, participant responses are shared with 

other participants in a de-identified manner, and participants are given the opportunity to 

clarify opinions in repeat questionnaires.  Factors that particularly influence the 

methodological quality of randomised controlled trials relate to randomisation procedures, 

allocation concealment, assessor blinding, having similar groups at baseline, adequate follow 

up, and incorporating an intention to treat analysis.  
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Table 7.6 Items of the McMaster Critical Review Form for Quantitative Studies 90 

McMaster items Item score 

1. Was the purpose clearly stated? 

2. Was relevant background literature reviewed? 

3. Was the study design appropriate to study aims? 

4. Was there any assessor bias?+  

5. Was the sample described in detail? 

6. Was the sample size justified? 

7. Was informed consent and ethical approval obtained? 

8. Were the outcome measures valid? 

9. Were the outcome measures reliable? 

10. Was the intervention described in detail? 

11. Were results reported in terms of statistical significance? 

12. Were the statistical analyses method(s) appropriate? 

13. Was the clinical importance reported? 

14. Were conclusions appropriate given methods and results? 

15. Were clinical implications of results reported? 

16.  Were limitations of the study acknowledged? 

/1 

/1 

/1 

/1 

/1 

/1 

/1 

/1 

/1 

/1 

/1 

/1 

/1 

/1 

/1 

/1 

TOTAL SCORE# 

 

#If McMaster total score was 15-16 = “Excellent” methodological quality 
   If McMaster total score was 13-14 = “Very good” methodological quality 
   If McMaster total score was 11-12  = “Good” methodological quality 
   If McMaster total score was 9-10 = “Fair” methodological quality 
   If McMaster total score was <9 = “Poor” methodological quality270 
+ difficult to blind therapist and client with exercise treatments 

/16 
 

 
7.3.4.2.3 Modified Physiotherapy Evidence Database   

 

To increase the methodological rigour of the guidelines, randomised controlled trials were 

also appraised using the modified Physiotherapy Evidence Database (PEDro) tool. 357 This tool 

evaluated potential for bias specifically within randomised controlled trials and therefore 

provided further insight into methodological quality. The modified PEDro tool was used over 

the PEDro tool as it considers additional items critical to appreciating the accuracy and 

applicability of results. 357, 365 These include the validity and reliability of outcome measures, 

sample size justification, and monitoring of adverse outcomes.357 
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The modified PEDro tool contains 14 items (Table 7.7).  Each item was graded where if the 

criterion was achieved, the item scored “one”, and if not, “zero”. Item scores were then 

summed to provide a final score out 14, with higher scores reflecting greater methodological 

quality. 357  As per previous research, the risk of bias of RCTs was further estimated by 

reviewing scores for items two-four, and seven-nine of the modified PEDro tool. 357 These 

items included random allocation into groups, allocation concealment, having similar groups 

at baseline, assessor blinding, adequate follow up, and intention to treat analyses. If only one 

or two of these items were addressed, the RCT was considered to have a high risk of bias, if 

three or four items were addressed, a moderate risk, and if five or six items were addressed, 

the RCT was considered to have a low risk of bias. 

 

Table 7.7 Items of the Modified Physiotherapy Evidence Database (PEDro) tool 357 

Modified PEDro criteria Item  

1.   Eligibility criteria were specified. 

2. Subjects were randomly allocated to interventions.  

3. Allocation was concealed.  

4. Groups were similar at baseline regarding the most important prognostic 

factors. 

5. There was blinding of all subjects.+  

6. There was blinding of all therapists who administered the therapy.+  

7. There was blinding of all assessors who measured one key outcome.  

8. Measures of at least one key outcome were obtained from more than 85% 

of the subjects initially allocated to groups.  

9. All subjects for whom outcome measures were available received 

treatment or control condition as allocated, whether this was not the case, 

data for at least one key outcome were analysed by “intention to treat”.  

10. The results of between-intervention group statistical comparisons are 

reported for at least one key outcome.  

11. The study provides both point measures and measures of variability for at 

least one key outcome.  

12. The sample is justified.  

13. Outcome measures have known validity and reliability.  

14. Adverse or side effects were reported.  

/1 

/1 

/1 

/1 

 

/1 

/1 

/1 

 

/1 

 

 

/1 

 

/1 

 

/1 

/1 

/1 

/1 

TOTAL SCORE /14 

+ difficult to blind therapist and client with exercise treatments 
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7.3.5 Step five: Extract and synthesise evidence 

 

For each research question, the number of included studies, their methodological design, 

and level and quality of evidence were summarised using descriptive statistics. The level of 

agreement between the two reviewers when appraising the level and methodological quality 

of evidence was also determined by the percentage level of agreement and calculation of a 

kappa statistic (and 95% confidence interval). 242 A kappa statistic was calculated as it assists 

to rule out that the level of agreement between reviewers was due to chance. 242  

 

The primary researcher (CW) extracted and tabulated descriptions of participants, 

interventions, comparison treatments (as applicable), outcome measures, and timing of 

assessment, as well as study findings. Study findings regarding the effectiveness of Pilates 

exercise were expressed as post treatment mean differences and 95% confidence intervals 

(CIs) for studies with an intervention and comparison group. The between group comparison 

score was used where possible, as it assists to confirm that client outcomes were due to the 

treatment, and not due to other confounding variables. 289 For case series studies, mean 

differences and 95% CIs for changes pre and post treatment were calculated (i.e. within 

group comparison). If mean differences and 95% CIs were not provided in the published 

article, these were calculated using the Physiotherapy Evidence Database calculator. 277 If 

insufficient detail was provided to calculate mean differences and CIs, descriptive conclusions 

were recorded.   

 

The statistical significance and clinical importance of findings were analysed to understand 

and quantify the effectiveness of Pilates exercise in people with CLBP.  Findings were 

considered to be statistically significant if the 95% confidence interval of treatment outcomes 

did not cross zero. 48 This meant that outcomes (positive or negative) were likely to be 

achieved 95% of the time. The clinical importance of statistically significant findings was also 

assessed by comparing the mean difference to the minimal clinically important difference 

(MCID) for each outcome measure. 48, 278   
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The MCID is the smallest treatment effect that a patient considers as important. 48, 278 If the 

mean difference was higher than the MCID, findings were considered clinically important for 

the majority of participants. An international consensus on the MCID for frequently used 

outcome measures has been reported for people with CLBP. 279 If the MCID for an outcome 

measure was not reported in the literature, a 30% change from baseline was considered to 

be clinically significant, as per estimates with other outcome measures. 279  

 

7.3.6 Step six: Generate and grade recommendations 

 

Guideline recommendations were generated and graded from the review of research 

findings that represented the highest level and quality of evidence available. The relative 

benefits, risks of harm, and costs of Pilates exercise interventions reported in the literature 

were also considered. 82, 366  This approach is supported by “quality” items within guideline 

critical appraisal tools (Table 7.1). 324, 346 

 

7.3.6.1 Direction and strength of recommendations 

 

The direction of the recommendation in the CPG was determined by analysing treatment 

outcomes with Pilates exercise in people with CLBP. This is in accordance with the 

internationally recognised system of grading recommendations, Grading of 

Recommendations, Assessment, Develop, and Evaluation (GRADE). 367-369 If positive 

outcomes were experienced, and few adverse events were reported, Pilates exercise was 

recommended to be undertaken. Meanwhile, if negative outcomes were experienced more 

often than improvements, Pilates exercise was not recommended.  

 

As per GRADE guidelines, the strength of the recommendation was determined through 

consideration of the methodological quality of underlying evidence, clinical significance of 

improvements, and the likely risks of harm and costs of treatment. 356, 366-368, 370, 371 For 

example, a “strong” recommendation to undertake Pilates exercise was able to be given if 

the methodological quality of evidence was high, a large improvement was noted, and costs 

and risks of harm were minimal. A “weak” recommendation, however, could be given if the 

methodological quality of evidence was low or results conflicting, but some improvements 

were reported, with minimal expense and risk of harm.  
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7.3.6.2 Grading of evidence underlying recommendations 

 

The GRADE system is a transparent and reliable method of translating evidence into 

recommendations for clinical practice. 372-374 A modified version of GRADE was used to 

develop this CPG which enabled grading of recommendations to be based on expert opinion 

evidence. 307 Expert opinion evidence was included in this CPG to answer research questions 

related to the definition of Pilates exercise (research question 1) and identification of people 

with CLBP who may benefit, or not benefit from Pilates exercise (research question 3). In the 

modified GRADE approach, research evidence was rated as strong (A), medium (B), weak (C), 

conflicting (D), theoretical (E), or expert opinion (F) (Table 7.8). 307 

 

Table 7.8 Grading of evidence underlying recommendations*  

Grade Description+ 

A = Strong evidence A preponderance of level 1 and/or level II studies. Must 

include one level 1 study of high quality, that is, a systematic 

review of randomised controlled trials.  

B = Moderate evidence A single high quality randomised controlled trial or a 

preponderance of level II studies that support the 

recommendation.  

C = Weak evidence A single level II study or a preponderance of level III and IV 

studies. 

D = Conflicting evidence Higher quality studies disagree with respect to their 

conclusions. The recommendation is based on these 

conflicting studies. 

E = Theoretical evidence A preponderance of evidence from cadaver studies, 

conceptual models/principles, or from basic science/bench 

research supports this conclusion. 

F = Expert opinion Statements of consensus by content experts support this 

recommendation.  

* Modified from Delitto et al., 2012307; + Level of evidence relates to 2011 Oxford Levels of Evidence 227 
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While the initial grade of recommendation was determined by consideration of the volume, 

level, and quality of underlying research evidence (Table 7.8), the grade was adjusted if one 

or more factors affecting the significance of findings was identified (Table 7.9). 307, 356, 370 For 

example, the grade of recommendation was decreased by one or two levels if findings from 

primary studies were inconsistent, indirect, or imprecise. 375-377  Similarly, if the risk of 

publication of bias was high, the grade was downgraded one level. 378 In contrast, a large 

clinically important treatment effect meant the grade was increased by one level. This 

approach has been recently advocated in the literature when using the GRADE system of 

grading recommendations. 371   

 

Table 7.9 Features affecting final grading of recommendations 

Feature* Definition 

1. Inconsistency 377 

 

Mean estimates of effect vary widely, 95% confidence intervals 

show little or no overlap, statistical heterogeneity is significant 

(i2 is greater than 50%). 

2. Indirectness 376 

 

Significant differences in the study population, intervention and 

comparison treatment, outcome measures and timing across 

studies. 

3. Imprecision 375 Studies have small sample sizes and the minimal clinically 

important difference is higher than the upper and lower limits of 

the 95% confidence interval. 

4. Publication bias 378 Statistical tests of asymmetry (such as the funnel plot) are 

positive, unpublished studies have different results to published 

studies. 

5. Large magnitude of 

effect 371 

 

High quality studies report a large mean improvement of twice 

the size of the minimal clinically important difference, the lower 

limit of the 95% confidence interval is larger than the minimal 

clinically important difference. 

 

  



177 
 

7.3.7 Step seven: Draft the clinical practice guideline 

 

The CPG was drafted by the candidate, and reviewed by other members of the Guideline 

Development Group (i.e. research supervisors).  The structure and order of content within 

the CPG was developed by consideration of the six domains of AGREE II: scope and purpose, 

stakeholder involvement, rigour of development, clarity of presentation, applicability, 

editorial independence. 324 AGREE II was used to guide the writing of the CPG as it is an 

internationally recognised, comprehensive, and reliable critical appraisal tool of guidelines. 

324, 346 Domains of AGREE II that were particularly informative for the writing of the CPG 

related to the clarity of presentation and applicability. 324 

 

Table 7.10 Guideline structure and relationship to the domains of the Appraisal of 

Guidelines Research and Evaluation (AGREE II) instrument 

Guideline structure AGREE II domains 324 

Introduction Scope and purpose  

Methods Stakeholder involvement 

Rigour of development 

Results and recommendations Clarity of presentation 

Framework for implementation Applicability 

Conclusion Editorial independence 

Abbreviations: AGREE = Appraisal Guideline Research and Evaluation 

 

Analyses of other high quality CPGs for low back pain also informed the writing of this CPG. 

High quality CPGs with average AGREE domain scores greater than 85% were identified in a 

recent overview of guidelines. 42 Two of these CPGs, for example, demonstrated how to 

summarise findings, strengths, and limitations of the body of research evidence, rather than 

documenting findings of individual studies. 379, 380 A summary of the body of evidence was 

therefore provided in the CPG and individual study findings were placed within appendices.  

 

High quality CPGs also addressed the applicability domain of AGREE II by providing 

implementation ideas. 379, 380 While implementation advice may not often be included in 

CPGs, absence of this advice has been identified as a weakness as it may decrease the clinical 

utility of CPGs. 381 As a consequence, an implementation framework was included in the CPG 

to provide advice to guideline developers and clinicians.  
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7.3.8 Step eight: Seek feedback from external reviewers 

 

7.3.8.1 Overview of process 

 

External review from guideline and content experts, as well as target end users has been 

recommended to ensure the accuracy, clarity, and usability of a CPG. 343, 382 Ethical approval 

to collect external reviewer feedback was obtained from the University of Western Sydney 

Human Research Ethics Committee (H10287) (Appendix 7E).  Potential reviewers were 

emailed invitations to review the CPG, along with participant information sheets and 

informed consent forms (Appendix 7F, 7G). Once informed consent forms were returned and 

reviewers were confirmed to have met the selection criteria, they were emailed a link to the 

CPG which was housed on a private wiki or website.  

 

Wikispaces was the online platform used to host the the private wiki. 383 To gain access to 

the wiki and the CPG, reviewers received an email invitation to access the site and create a 

username and password. This restricted unauthorised access to the draft CPG on the wiki. 

The CPG was presented in an online format as it enhanced the readability and therefore 

efficiency of review. 384 Hyperlinks on the wiki meant reviewers could efficiently navigate 

throughout the CPG to different sections of content they were interested in, or needed to 

comment on. Hyperlinks also enabled further information on the methods and individual 

studies to be accessed as required by reviewers without all reviewers being overwhelmed by 

detailed explanations.   

 

Electronic surveys were used to collect feedback from external reviewers. Surveys were 

developed using SurveyMonkey software which provided a cost-effective and convenient 

means of collecting and reviewing survey responses. 294, 385 Information security was 

maintained through the collection of survey responses over secured encrypted connections 

(i.e. Secure Sockets Layer, Transport Layer Security technology). Survey responses were also 

only accessed by the candidate using a unique username and password. Direct links to 

surveys were provided on the wiki adjacent to the relevant content which may have assisted 

reviewers in providing feedback.   
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External reviewers were recruited via purposive and snowballing sampling. 289 Two groups 

provided feedback – the External Advisory Group and the User Feedback Group. The External 

Advisory Group consisted of researchers with guideline development expertise, and content 

knowledge of low back pain and exercise. The User Feedback Group included 

physiotherapists registered to practice physiotherapy in Australia, who regularly use Pilates 

exercise to treat people with CLBP (i.e. target end-users).  

 

The External Advisory Group and User Feedback Group reviewed different versions of the 

CPG. The first draft of the CPG was sent to the External Advisory Group for feedback 

(Appendix 7H) while the second draft was sent to the User Feedback Group (Appendix 7I). 

The third and final draft of the CPG is provided in Chapter eight of this thesis. Feedback from 

the External Advisory Group was incorporated in the second draft of the CPG, and feedback 

from the User Feedback Group was incorporated in the third and final draft of the CPG (Figure 

7.2).  

 

 

 

Figure 7.2  External review process of the guideline 

 

Obtain ethical approval for external 

review of clinical practice guideline (CPG)

External Advisory Group

- Recruit members and send first draft

- Collate feedback and update CPG

User Feedback Group

- Recruit members and send second draft

- Collate feedback and update CPG

Publish CPG within thesis

- Incorporate feedback from both groups

- Finalise third draft 
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7.3.8.2 External Advisory Group 

 

7.3.8.2.1 Selection criteria  

 

To be part of the External Advisory Group, participants needed to be researchers experienced 

in CPG development, content experts on the use of exercise to treat people with CLBP, or 

both. This status was defined as one or more relevant publications in peer-reviewed journals 

within these fields. A journal was considered to be peer-reviewed if it was indexed as 

scholarly, academic, and refereed within the Ulrich’s periodical directory. 354 Members of the 

External Advisory Group did not have to be physiotherapists, or reside in Australia.  

 

7.3.8.2.2 Recruitment  

 

A total of 29 researchers in guideline development and exercise in people with CLBP were 

emailed an invitation to review the CPG.  These researchers were identified by a literature 

search for authors of recent CPGs relating to low back pain and exercise and/or papers 

describing the development or appraisal of CPGs. Invitees also suggested other colleagues 

who had suitable qualifications and who may be interested in participating in this study.   

 

The majority of participants (n=15, 51.7%) did not reply to the initial or follow up email. Other 

participants declined participation because they did not feel that Pilates exercise was within 

their area of expertise (n=3, 10.3%), or due to high workload (n=3, 10.3%), or ill health (n=2, 

6.9%). Six researchers (20.8%) consented to providing feedback.  

 

Four External Advisory Group members completed their review of the CPG, while the other 

two members provided only partial feedback. The reason for one External Advisory Group 

member providing only partial feedback was due to an unexpected increase in their 

workload. The reason for the other External Advisory Group member not providing feedback 

on the full CPG is unknown. 
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7.3.8.2.3 Demographic characteristics 

 

A summary of demographic information of the External Advisory Group is provided in Table 

7.11. There were equal numbers of male (n=3) and female (n=3) members, and the mean age 

(and standard deviation) of the five participants who provided this information was 45.8 

(10.6) years. The two External Advisory Group members who did not provide full review of 

guidelines both had a Doctorate of Philosophy qualification and a dual role of teaching and 

research at an Australian university. Further details were not provided by these External 

Advisory Group member(s).  

 

Table 7.11 Demographics of External Advisory Group (n=6) 

Demographic  Frequency 

State and country of workplace 

         New South Wales, Australia 

         South Australia, Australia 

         Victoria, Australia 

         Missouri, United States of America 

         Pennsylvania, United States of America  

 

n=1 

n=1 

n=2 

n=1 

n=1 

Highest university qualification 

       Doctor of Philosophy 

       Master by coursework 

 

n=4 

n=2 

Physiotherapy (or physical therapy) qualification n=4 

Current employment title 

       Professor 

       Senior Lecturer 

       Clinical Instructor   

       Publishing Director of guidelines 

 

n=3 

n=1 

n=1 

n=1 

Current primary employment duties* 

        Teaching at university 

        Research and publishing 

 

n=4 

n=5 

Affiliations* 

         Guideline development organisations 

         Healthcare facilities 

         University (and research centres)         

 

n=3 

n=2 

n=5 

*some guideline reviewers had dual employment duties and affiliations 
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7.3.8.3 User Feedback Group 

 

7.3.8.3.1 Selection criteria 

 

To be part of the User Feedback Group, participants needed to be physiotherapists registered 

to practice in Australia who used Pilates exercise to treat people with CLBP at least once per 

week.  This was because these individuals represent potential target end-users of the CPG.  

Physiotherapy registration with the Australian Health Practitioners Regulation Agency was 

verified by review of the publicly available online register, 386 and the weekly frequency of 

the use of Pilates exercise was obtained through participant surveys.  

 

7.3.8.3.2 Recruitment 

 

A total of 46 physiotherapists across Australia experienced in using Pilates exercise to treat 

people with CLBP were invited to provide feedback as User Feedback Group members. 

Physiotherapists who ran Pilates exercise training courses for other health professionals were 

invited to participate, such as instructors for Dance Medicine Australia, Australian 

Physiotherapy and Pilates Institute, and Polestar Pilates. 327, 328, 387 Physiotherapists known by 

the Guideline Development Group who regularly use Pilates exercise to treat people with 

CLBP were also contacted. Invitees were also encouraged to forward information regarding 

the project to interested colleagues who may fulfil inclusion criteria. 

 

Most invitees (n=28, 60.9%) did not reply to the initial or follow up email. Meanwhile, 17 

others agreed to participate (37.0%), and one physiotherapist (2.1%) reported not meeting 

selection criteria. Meanwhile, 13 of the 17 respondents who agreed to participate returned 

their consent forms (76.5%), and only 10 of the 13 who returned the consent forms (76.9%) 

completed their review of the guideline. The reason for one User Feedback Group member 

being unable to provide feedback was due to ill health. Another User Feedback Group 

member withdrew their consent citing their disagreement with the direction and intent of 

the CPG. The reasons for the other User Feedback Group member not providing feedback of 

the guideline is unknown.  
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7.3.8.3.3 Demographic characteristics 

 

The User Feedback Group included seven female and three male physiotherapists who were 

employed in private practices across Australia. The mean age (and standard deviation) of 

participants was 44.0 (9.1) years. All participants had at least 11 years of physiotherapy work 

experience with the mean number of years (and standard deviation) being 20.1 (6.6) years. 

At least one User Feedback Group member worked in each state and territory in Australia, 

except for the Northern Territory (Table 7.12).  Most participants reported that more than 

25% of their caseload included people with CLBP. The mean number (and standard deviation) 

of clients with CLBP treated per week by User Feedback Group members was estimated to 

be 14.7 (10.1). Pilates exercise was used by User Feedback Group members more than 25% 

of the time to treat people with CLBP.   

 

The highest university degree for the User Feedback Group was a Bachelor level degree in 

physiotherapy (n=5) (Table 7.12). All participants, however, had undertaken formal Pilates 

training courses, with the majority of participants undertaking seven or more training days 

(n=8).  In addition to undertaking Pilates training, 6 participants had taught or mentored 

other physiotherapists as part of Pilates training courses with Australian Physiotherapy and 

Pilates Institute, Dance Medicine Australia, and Polestar Pilates. 327, 328, 387 
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Table 7.12 Demographics of User Feedback Group (n=10) 

Demographic  Frequency 

State of workplace 

         Australian Capital Territory 

         New South Wales 

         Queensland  

         South Australia 

         Tasmania  

         Victoria 

         Western Australia 

 

n=1 

n=1 

n=3 

n=1 

n=1 

n=2 

n=1 

Percentage of clients with CLBP treated in a typical working week       

       10% 

       15% 

       25% 

       >25% 

 

n=1 

n=1 

n=1 

n=7 

Percentage of clients with CLBP treated with Pilates exercise in a typical 

working week  

      0-25% 

      26-50% 

      51-75% 

      >75%        

 

 

n=1 

n=3 

n=3 

n=3 

Highest university qualification 

       Master by Coursework 

       Bachelor Degree and Graduate Certificate 

 

n=4 

n=1 

       Bachelor Degree n=5 

Pilates training courses*  

       Australian Physiotherapy and Pilates Institute 

       Dance Medicine Australia (Clinical Pilates) 

       Pilates Institute of Queensland 

       Polestar Pilates   

       Stott Pilates 

n=3 

n=7 

n=1 

n=3 

n=1 

*some participants had undertaken more than one type of Pilates training course
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7.3.8.4 Electronic surveys 

 

The External Advisory Group and User Feedback Group were asked to provide feedback on 

the CPG via different surveys. The External Advisory Group were requested to comment on 

the methodology, content and language of the CPG. This included consideration of the 

comprehensiveness, accuracy, and balance of scientific evidence provided by the CPG; and 

assessment of the validity, clarity, and feasibility of recommendations.324, 343, 346, 382  (Appendix 

7J) Meanwhile, the User Feedback Group were tasked with considering the clarity and 

implementability of the CPG. The User Feedback Group were therefore asked to comment 

on recommendations in relation to their clarity, decidability, executability, validity, flexibility, 

measurability, innovation, and effect on process of care. 343, 347, 382 (Appendix 7K) 

 

Survey questions for the External Advisory Group and User Feedback Group were generated 

through combining items from three guideline appraisal tools: AGREE II, International Centre 

for Allied Health Evidence (iCAHE), and GuideLine Implementability Appraisal tool (GLIA) 2.0. 

324, 346, 347 Tables 7.13 and 7.14 list the survey questions for the External Advisory Group and 

User Feedback Group respectively and provide references to the sourced questions (i.e. 

guideline appraisal tool). Each reviewer group was asked if they agreed or disagreed with the 

statement regarding guideline quality provided in each question, and then were asked to 

explain their reasoning. The number of reviewers that agreed or disagreed regarding each 

statement was then tabulated, along with explanations for their responses.   

 

Both the External Advisory Group and User Feedback Group were also requested to rank the 

quality of the CPG on a scale of one to seven (where one= lowest possible quality and seven 

= highest possible quality), and whether they would recommend the CPG be used by 

physiotherapists registered to practice in Australia. Both reviewer groups were requested to 

explain their answers to these questions. The mean and standard deviation of the score of 

CPG quality was then calculated for both the External Advisory Group and User Feedback 

Group. Open-ended responses were also summarised for each reviewer group.   
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Table 7.13 External Advisory Group survey questions 

 Survey question AGREE 324 iCAHE 346 GLIA 347 

1.  The target population is described, along with 

views and preferences in exercise treatment.  

Q3, Q5  Q1 

2.  Different options of exercise treatment are 

presented, along with a description of the 

proposed intervention. 

Q16   

3.  The purpose of the guideline is provided, along 

with specific research questions.  

Q1, Q2 Q5  

4.  Target end users of the guideline are defined. Q6 Q5 Q2 

5.  Guideline developers are identified, and 

qualifications and expertise match the 

guideline purpose and its end users. 

Q4 Q4 Q4 

6.  Guideline will be externally reviewed by experts 

prior to publication. 

Q13   

7.  Systematic methods of searching for evidence 

are comprehensive and clearly described.  

Q7 Q2, Q3  

8.  Inclusion and exclusion criteria for selecting 

evidence is listed and justified.  

Q8 Q3  

9.  The quality of evidence is ranked using a 

hierarchy in a valid and consistent manner. 

Q9 Q3  

10. The methodological quality of included 

evidence is assessed using appropriate tools 

and processes. 

Q9 Q3  

11. Methods for formulating recommendations are 

clearly described. 

Q10   

12. Treatment benefits, side effects, and risks are 

considered in formulating recommendations. 

Q11   

13. Recommendations are linked to the hierarchy 

and methodological quality of evidence. 

Q12 Q3 Q15-17 

14. The body of evidence is comprehensive. Q7   

15. The body of evidence is accurately appraised. Q9   

Abbreviations: AGREE = Appraisal of Guidelines Research and Evaluation; iCAHE = International Centre for Allied 
Health Evidence checklist; GLIA = Guideline Implementability Appraisal 
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Table 7.13 External Advisory Group survey questions (cont) 

Survey question AGREE II 324 iCAHE 346 GLIA 347 

16. The body of evidence is relevant. Q8   

17. The body of evidence is appropriately interpreted. Q10   

18. Recommendations are easily identifiable. Q17 Q1 Q8 

19. Recommendations are specific. Q15  Q10 

20. Recommendations are unambiguous. Q15  Q10 

21. Recommendations are linked to evidence. Q12 Q3 Q15-17 

22. Recommendations are appropriately graded. Q12  Q15-17 

23. Relevant advice and/or tools on how the 

recommendations can be put into practice are 

provided. 

Q19  Q5 

24. Potential facilitators and barriers in applying 

recommendations are suggested.  

Q18   

25. Potential resource implications of applying 

recommendations is discussed.  

Q20   

26. Monitoring and/or auditing criteria to evaluate the 

success of guideline implementation is suggested. 

Q21   

27. Guideline suggests a reasonable procedure and 

time-frame for updating recommendations. 

Q14 Q2  

28. Guideline is readable and easy to navigate. Q17 Q6  

29. Guideline is written in a language that is clear and 

appropriate for target end users.  

Q15   

30. Guideline content has not been compromised by 

the opinion of the funding body.  

Q22   

31. Guideline content has not been compromised by 

competing interests of the guideline developers.  

Q23   

Abbreviations: AGREE = Appraisal of Guidelines Research and Evaluation; iCAHE = International Centre for Allied 
Health Evidence checklist; GLIA = Guideline Implementability Appraisal  



188 
 

Table 7.14 User Feedback Group survey questions 

Survey question AGREE 324 iCAHE 346 GLIA 347 

1. Recommendations are specific. Q15  Q10 

2. Recommendations are unambiguous. Q15  Q10 

3. The strength of recommendations is stated explicitly.  Q12 Q3 Q15-17 

4. The quality of underlying evidence is stated explicitly.  Q12 Q3 Q15-17 

5. Recommendations within this guidelines are 

consistent with your existing attitudes, beliefs, and 

practice.  

  Q25 

6. Recommendations within this guideline can be 

carried out without substantial disruption and 

extensive resource commitment.  

  Q20-21 

7. Sufficient detail is provided or referenced to allow 

implementation of recommendations.  

  Q11 

8. The guideline suggested comprehensive and relevant 

advice and/or tools on how the recommendations 

can be put into practice. 

Q19   

9. The guideline suggested comprehensive and relevant 

facilitators and barriers in applying 

recommendations.  

Q18   

10. The guideline suggested comprehensive and 

relevant resource implications in applying 

recommendations. 

Q20   

11. The guideline specifies criteria by which the 

effectiveness of the guideline implementation can 

be measured.  

Q21  Q22-23 

12. Guideline is easy to navigate. Q17 Q6  

13. Guideline is written in a language that is clear and 

appropriate.  

Q15   

14. It is clear under which conditions it is appropriate 

for recommendations to be followed. 

  Q18 

15. It is clear under which conditions it is appropriate 

for recommendations to be modified.  

  Q12,19 

Abbreviations: AGREE = Appraisal of Guidelines Research and Evaluation; iCAHE = International Centre for Allied 
Health Evidence checklist; GLIA = Guideline Implementability Appraisal 
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7.3.9 Step nine: Incorporate feedback from external reviewers 

 

7.3.9.1 External Advisory Group  

 

7.3.9.1.1 Survey responses  

 

The External Advisory Group reviewed the first draft of the CPG (Appendix H). Their responses 

to survey questions are provided in Table 7.15.  Four External Advisory Group members 

provided a response to every question, though more than 4 External Advisory Group 

members gave responses to questions related to the Introduction, Methodology, and 

Implementation Framework of the CPG.   

 

The majority of External Advisory Group members agreed that the CPG met guideline quality 

criteria identified in 84% of survey questions (26/31). This included the Results and 

Recommendations, and Conclusion sections of the CPG. Areas for improvement for the CPG 

identified by 2 or more External Advisory Group members related to the Introduction and 

Methods, and Implementation Framework sections of the CPG (Questions 1, 2, 8, 25, 26).  

 

External Advisory Group members were also asked to rank the guideline on a scale of one to 

seven (where one represented the lowest quality and seven, the highest quality). Scores 

obtained from the four External Advisory Group members who responded ranged from four 

to seven where the mean score of quality (and standard deviation) was 5.8 (1.3). Reasons 

given by External Advisory Group members for high scores were the robust methodology and 

comprehensive summary of evidence, and formation of recommendations with respect to 

study limitations. Suggested areas for improvement were providing more specific 

recommendations for clinical practice and greater elaboration on implementation ideas.  

 

External Advisory Group members were also asked whether they would recommend use of 

the CPG for use by physiotherapists registered to practice in Australia. All four External 

Advisory Group members reported they would, however, two recommended modifications 

first. These modifications included providing more specific recommendations for clinical 

practice, rather than a summary of evidence, and greater discussion of ideas for 

implementation.  
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Table 7.15 External Advisory Group survey responses 

  

External Advisory Group survey question  Responses (n) Agree  (n) Disagree (n)  

INTRODUCTION    

1. The target population is described, along with their views and preferences to exercise. 6 3 3 

2. The different options of exercise management are presented, along with a description of proposed 

intervention. 

6 3 3 

3. The purpose of the guideline is provided, along with a list of specific health questions it will address. 6 5 1 

4. The target end users of the guideline are defined. 6 5 1 

METHODS    

5. The guideline developers are identified, and their qualifications and expertise match the guideline 

purpose and end-users.  

6 5 1 

6. The guideline will be externally reviewed by experts prior to its publication. 6 6 0 

7. Systematic methods of searching for evidence are comprehensive and clearly described. 6 5 1 

8. Inclusion and exclusion criteria for selecting evidence are listed and justified. 6 3 3 

9. The quality of evidence is ranked using a hierarchy in a valid and consistent manner.  6 5 1 

10. The methodological quality of included evidence is assessed using appropriate appraisal tools and 

processes. 

6 5 1 

11. The methods for formulating recommendations from included evidence are clearly described. 5 4 1 
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Table 7.15 External Advisory Group survey responses (cont) 

 

External Advisory Group survey question  Responses (n) Agree  (n) Disagree (n) 

METHODS (cont)    

12. The treatment benefits, side effects, and risks will be considered in formulating recommendations. 5 3 2 

13. Each recommendation will be linked to the hierarchy and methodological quality of underlying evidence.     5 5 0 

RESULTS AND RECOMMENDATIONS    

14. The body of evidence included in guideline development was comprehensive. 4 4 0 

15. The body of evidence included in guideline development was accurately appraised. 4 4 0 

16. The body of evidence included in guideline development was relevant. 4 4 0 

17. The body of evidence included in guideline development was appropriately interpreted 4 4 0 

18. Recommendations are easily identifiable.  4 4 0 

19. Recommendations are specific.  4 4 0 

20. Recommendations are unambiguous.  4 4 0 

21. Recommendations are linked to evidence.  4 3 1 

22. Recommendations are appropriate graded.  4 3 1 

 



192 
 

Table 7.15 External Advisory Group survey responses (cont) 

  

External Advisory Group survey question  Responses (n) Agree (n)  Disagree (n) 

IMPLEMENTATION FRAMEWORK    

23. The guideline provided relevant advice and/or tools on how the recommendations can be put into 

practice.  

5 4 1 

24. The guideline provided relevant suggestions regarding potential facilitators and barriers in applying 

recommendations. 

5 4 1 

25. The guideline provided relevant discussion of resource implications of applying recommendations. 5 2 3 

26. The guideline provided relevant monitoring and/or auditing criteria to evaluate the success of 

guideline implementation. 

5 2 3 

27. The guideline described a reasonable procedure and time-frame for updating recommendations. 5 3 2 

CONCLUSION    

28. The guideline is readable and easy to navigate.   4 4 0 

29. The guideline is written in a language that is clear and appropriate for target users.  4 3 1 

30. The guideline content has not been compromised by the opinion of the funding body. 4 4 0 

31. The guideline content has not been compromised by competing interests of guideline development 

group members. 

4 4 0 
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7.3.9.1.2 Changes to the clinical practice guideline  

 

The Guideline Development Group reviewed External Advisory Group comments and made 

changes to the CPG based on this feedback. A summary of changes based on each of the 

survey questions and feedback is listed in Table 7.16.  For questions 13-17, 28, 30, and 31, no 

changes were made, as all External Advisory Group members agreed that the criteria were 

addressed.  

 

With regards to the Introduction, changes included providing more detail on the target 

population, alternative exercise regimes to Pilates exercise, and target end-users of the CPG. 

For example, it was clarified that the target population included people with or without a 

specific identifiable pathology who reported CLBP.  The effectiveness of a range of exercise 

types was also listed, along with a comment of how Pilates exercise may be similar. The 

relevance of incorporating client preferences in selection of exercise regimes was also 

discussed in terms of the impact on adherence. Moreover, the target users were referred to 

as physiotherapists who currently use, or could use Pilates exercise to treat people with CLBP.   

 

In terms of changes to the Methods, clarification of search strategies, justification of selection 

criteria, and additional quality appraisal of randomised controlled trials was undertaken. For 

example, the full MESH interface was not used, though MESH terms were used in title and 

abstract search fields. It was also explained that non-randomised controlled trials were 

included due to the limited amount of research available, and the aim to comprehensively 

examine the impact of Pilates exercise.  

 

To enhance the methodological rigour of the CPG, the modified Physiotherapy Evidence 

Database appraisal tool was used to evaluate the quality of randomised controlled trials, as 

well as the McMaster Critical Review Form for Quantitative Studies. 90, 357 While the McMaster 

Critical Review Form is helpful for appraising a range of quantitative forms of evidence, the 

modified PEDro provides more information on potential bias specific to randomised 

controlled trials. 90, 357 It may therefore provide further information about the credibility of 

findings.  
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Table 7.16 Changes to guideline in response to qualitative feedback from the External Advisory Group  

Survey question External Advisory Group feedback   Changes to guideline 

INTRODUCTION 

1. Target population Assumes people with chronic symptoms have the 

same pathology. Unclear of how views and 

preferences of patients are applied in exercise 

treatments. 

Clarification was given that the CPG were exploring Pilates exercise 

in relation to people with CLBP with or without specific pathology. 

The views and preferences of people with CLBP were explained as 

important to consider to ensure adherence and effectiveness. 

2. Different types of 

exercise 

Need to expand on types of exercise programs 

apart from Pilates exercise, and provide evidence 

of effectiveness of different forms of exercise. 

Further detail of exercise programs used to treat people with CLBP 

apart from Pilates exercise was provided, along with evidence of 

effectiveness.  

3. Purpose of guideline Appears ambitious, should consider whether 

diagnostic or prescriptive accuracy is possible. 

Difficulty with diagnosis and treatment uniformity acknowledged in 

limitations due to the heterogeneity of people with CLBP. 

4. Target end-users Need to define clinicians who use Pilates exercise. Target end-users were described as physiotherapists who use Pilates 

exercise to enhance clarity.  

METHODS   

5. Guideline 

developers 

Not diverse enough, could involve professions 

other than physiotherapy to decrease bias.  

Stated as a limitation, though the Guideline Development Group 

included supervisors with a psychology and exercise physiology 

degree. Obtaining opinions from the External Advisory Group without 

a physiotherapy degree was also thought to help reduce bias.   
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Table 7.16 Changes to guideline (cont) 

 

Survey question External Advisory Group feedback   Changes to guideline 

METHODS (cont) 

6. External review A reviewer who is a medical doctor could be helpful.  Guideline experts who were medical doctors were unavailable 

to review content. This was stated as a limitation of the CPG. 

7. Search for evidence It is unclear if the medical subject headings (MESH) 

interface was searched, as well as screening of titles 

and abstracts for MESH terms.  

Clarity regarding search strategy and MESH terms and 

interface was provided.  

8. Selection of evidence Need to explain what interventions were considered to 

be Pilates exercise and suggest possible comparison 

treatments. Sub headings for criteria may enhance 

clarity. Including non-randomised controlled trials to 

assess effectiveness, and excluding unpublished studies 

introduces bias.  

Further clarification and numbering of selection criteria was 

given, as well as justification of including non-randomised 

controlled trials. Acknowledgement of the potential for bias 

with including non-randomised controlled trials and excluding 

unpublished studies was also stated. Guideline limitations of 

including all trials that described themselves as investigating 

Pilates exercise was also acknowledged.  

9. Quality appraisal of 

evidence  

McMaster tool does not appraisal randomised 

controlled trials as well as the Physiotherapy Evidence 

Database scale. Need to include consideration of 

randomisation and allocation concealment as well. 

Further justification for use of McMaster to appraisal all types 

of studies was provided. The modified Physiotherapy Evidence 

Database tool was also used to appraisal the methodological 

quality of randomised controlled trials.   
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Table 7.16 Changes to guideline (cont) 

 

  

Survey question External Advisory Group feedback   Changes to guideline 

METHODS (cont) 

10. Appraisal tools  McMaster tool does not appraisal randomised 

controlled trials as well as the Physiotherapy 

Evidence Database scale. Need to include 

consideration of randomisation and allocation 

concealment as well. 

Further justification for use of McMaster to 

appraisal all types of studies was provided. The 

modified Physiotherapy Evidence Database tool was 

also used to appraisal the methodological quality of 

randomised controlled trials.   

11.Methods of formulating 

recommendations 

Need to rate quality of evidence but also state 

the strength of recommendation in relation to 

benefits, risks, and side effects.  

The strength and direction of recommendation was 

specifically articulated with the grade of evidence as 

a separate measure.  

12. Health benefits, side effects, and risks  Not clearly discussed how benefits, risks, and 

side effects influenced recommendations.   

Further detail given with how the direction of 

recommendation (to undertake or not undertake 

Pilates exercise) was decided through consideration 

of benefits, risks, and side effects.  

RECOMMENDATIONS   

18. Recommendations are easily 

identifiable.   

Need to grade the strength and direction of 

recommendation, as well as grade evidence.  

Recommendations were graded in terms of strength 

and direction, as well as the grade of evidence.  
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Table 7.16 Changes to the guideline (cont) 

Survey question External Advisory Group feedback   Changes to guideline 

RECOMMENDATIONS (cont)   

19. Recommendations are specific.   Need to grade the strength and direction of 

recommendation, as well as grade evidence.  

Recommendations were graded in terms of strength and 

direction, as well as the grade of evidence.  

14. 20. Recommendations are unambiguous. Need to grade the strength and direction of 

recommendation, as well as grade evidence.  

Recommendations were graded in terms of strength and 

direction, as well as the grade of evidence.  

21. Recommendations are linked to evidence.  Every statement needs to be linked to 

evidence. 

As above, and references given to every statement. 

22. Recommendations are appropriate graded.  Need to increase clarity and linkage to 

references. 

As above. Increased clarity and referencing. 

IMPLEMENTATION FRAMEWORK   

23. Relevant advice and/or tools.  Not specific and practical enough for clinicians. 

Separate advice for developers and clinicians. 

Specific and more practical advice given to clinicians. 

Separated ideas for developers and clinicians. 

24. Potential facilitators and barriers. Include more ideas of facilitators and barriers.  Increased discussion of facilitators and barriers.  

25. Resource implications. Not enough discussion compared to evidence.  Resource implications were specifically discussed. 

26. Relevant monitoring and/or auditing criteria 

to evaluate implementation. 

Unclear how to measure success of 

recommendations. 

Auditing criteria discussed with respect to more specific 

recommendations for clinical practice.  

27. Reasonable procedure and time-frame for 

updating recommendations. 

Needs more discussion.  The procedure and timeframe of updating 

recommendations was explained further.   
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Table 7.16 Changes to guideline (cont) 

Survey question External Advisory Group feedback   Changes to guideline 

CONCLUSION   

29. Written in a language that is clear and 

appropriate.  

Document is written for academics and 

researchers rather than clinicians. May be 

difficult to navigate and understand the 

complexity of methodology and interpretation 

of evidence.  

Clinicians were directed to review components they 

needed to comment on, that is recommendations, 

implementation ideas, and conclusion. The language of 

the CPG, however, was reviewed to ensure technical 

jargon was explained.  
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The most significant change made to the CPG following External Advisory Group feedback 

related to the wording of Recommendations. Initially the Guideline Development Group used 

the modified GRADE approach of grading evidence underlying recommendations, but did not 

provide specific direction for clinical practice. 307 For example, results from the highest level 

and quality of evidence were reported and graded, but recommendations to use or not use 

Pilates exercise were not made explicit. In the revised edition of the CPG, the direction and 

strength of recommendation were also given to provide clarity for how to use this evidence 

to guide clinical practice. 367, 368 For example, Pilates exercise was recommended due to 

evidence of some benefit for people with CLBP (and low risk of harm), though could only be 

weakly recommended due to grade of underlying evidence.  

 

Other changes to the CPG included separating implementation advice for guideline 

developers and clinicians for clarity. For example, guideline developer advice regarding the 

dissemination and promotion of the CPG were listed separately to clinician advice for using 

Pilates exercise to treat people with CLBP. Further discussion of implementation issues was 

also provided. For example, it was suggested the cost of a closely supervised Pilates exercise 

program using specialised equipment needed to be compared to other forms of exercise or 

medical management. Further discussion of potential barriers and facilitators for 

implementing the CPG was also provided, along with suggestions for monitoring the success 

of implementation.  

 

7.3.9.2 User Feedback Group 

 

7.3.9.2.1 Survey responses 

 

Responses to the User Feedback Group survey are provided in Table 7.17.  The majority of 

User Feedback Group members agreed that the CPG met guideline quality criteria identified 

in all except one question (Question 5). For this question, all participants agreed the CPG at 

least partly met this quality criterion whereby recommendations matched their existing 

attitudes, beliefs, and practice.  Suggested areas for improvement of the CPG related to the 

specificity and ambiguous nature of recommendations, and the lack of discussion of when 

recommendations should be followed or modified (Questions 1, 2, 14, and 15). Another 

suggestion was to provide more detail to assist implementation of the guideline and methods 

used to measure the outcome of guideline implementations (Questions 7, 8, 11).   
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Table 7.17 User Feedback Group survey responses 

User Feedback Group survey question  Responses (n) Agree  (n) Disagree (n)  Partly (n) 

RECOMMENDATIONS     

1. Recommendations are specific.  10 8  2 N/A 

2. Recommendations are unambiguous.  10 8 2 N/A 

3. The strength of recommendations is stated explicitly. 10 10 0 N/A 

4. The quality of underlying evidence is stated explicitly. 10 10  0 N/A 

5. Recommendations are consistent with your existing attitudes, beliefs, and practice. 10 5  0 5 

6. Recommendations can be carried out without substantial disruption to workflow and 

extensive resource commitment. 

10 7  0 3 

IMPLEMENTATION FRAMEWORK     

7. Sufficient detail is provided or referenced to allow implementation of recommendations. 10 8  2 N/A 

8. The guideline suggested comprehensive and relevant advice and/or tools on how 

recommendations can be put into practice.  

10 8  2 N/A 

9. The guideline provided comprehensive and relevant suggestions regarding potential 

facilitators and barriers in applying recommendations. 

10 10 0 N/A 

 

Abbreviations: N/A – not applicable 
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Table 7.17 User Feedback Group survey responses (cont) 

Abbreviations: N/A – not applicable 

User Feedback Group survey question  Responses (n) Agree (n)  Disagree (n)  Partly (n) 

IMPLEMENTATION FRAMEWORK (cont)     

10. The guideline provided comprehensive and relevant discussion of resource 

implications of applying recommendations. 

10 10 

 

0 

 

N/A 

 

11. The guideline specifies criteria by which the effectiveness of the guideline 

implementation can be measured. 

10 8 2 N/A 

OVERALL IMPRESSION     

12. The guideline is easy to navigate. 10 10  0 N/A 

13.  The guideline is written in a language that is clear and appropriate. 10 10  0 N/A 

14. It is clear under which conditions it is appropriate for recommendations to be followed. 10 7  3 N/A 

15. It is clear under which conditions it is appropriate for recommendations to be modified. 10 7  3 N/A 
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User Feedback Group members were also asked to rank guidelines on a scale of one to seven 

where one represented the lowest quality and seven, the highest quality. Scores obtained 

from the User Feedback Group members who responded ranged from four to seven where 

the mean score of quality (and standard deviation) was 5.7 (0.8). Reasons given by User 

Feedback Group for high scores were that the CPG were well written, thorough, and detailed, 

and based on the synthesis of best available research evidence. Participants also appreciated 

that the CPG were not suggested to be applied in rigid manner considering the limitations of 

current research and need for client-centred care.   

 

Reasons given by some User Feedback Group members for not scoring 7/7 for quality of the 

CPG were due to the limited amount and low level of evidence available. A suggestion was 

also made that recommendations could be more decisive and thorough by explaining how 

physiotherapists currently use Pilates exercise, rather than only making recommendations 

based on research evidence.  It was also highlighted that Pilates exercise used to treat people 

with CLBP needed to be differentiated from fitness based Pilates exercise.  

 

User Feedback Group members were also asked whether they would recommend use of the 

CPG for use by physiotherapists registered to practice in Australia. All User Feedback Group 

members said they would, however, six recommended modifications first. Suggested 

modifications included decreasing the length and wordiness of the document, discussion of 

the use of Pilates exercise as part of a multi-modal treatment approach, and discussion of 

the reliability and success of subgrouping people with CLBP to guide Pilates exercise 

prescription.  

 

7.3.9.2.2 Changes to the clinical practice guideline 

 

A summary of changes based on the User Feedback Group feedback is listed in Table 7.18.  

All User Feedback Group members agreed the guideline quality criteria were addressed for 

questions 3, 4, 9, 10, 12, and 13, so no changes were made in relation to these items. With 

regards to recommendations, members of the User Feedback Group requested for more 

specificity and less ambiguity (Questions 3 and 4), however this was unable to be provided.  

For example, the diversity of Pilates exercise parameters in high quality trials, and unknown 

efficacy of Pilates exercise as part of multi-modal physiotherapy techniques prevented the 

CPG being more prescriptive. Clarity was, however, able to be given to the definition of usual 

physical activity and date of database searching as a footnote under recommendations. 
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Table 7.18 Changes to the guideline in response to qualitative feedback from the User Feedback Group  

Survey question User Feedback Group feedback   Changes to guideline 

RECOMMENDATIONS 

1. Specificity Usual physical activity needs to be defined. Treatment 

parameters and principles are not given e.g. session number and 

duration, number of repetitions or type/direction of exercises 

utilising directional bias. More emphasis should be placed on 

outcome measurement after each exercise to guide prescription.  

Defined usual physical activity in a footnote under 

recommendations. Stated in implications that specific 

parameters and prescription principles were unable to 

given the diversity across trials, and need for future 

research to confirm optimal approach.  

 

2. Ambiguity Exercise parameters are wide-ranging and difficult to quantify. 

Pilates exercise is suggested to be used over usual care while 

multi-modal treatment may be effective in people with CLBP.  

Stated in implications difficulty giving specific parameters 

due to diversity across trials, and not knowing combined 

effect of Pilates with other physiotherapy modalities.  

 

5. Consistent with existing 

attitudes, beliefs and 

practice 

Clinical experiences of Pilates exercise being more effective than 

other forms of exercise at 6-9 weeks in people with CLBP. Also 

experience that mat based Pilates exercise may be just as 

effective as Pilates with specialised equipment.  Exercises need to 

be individualised for people with CLBP and follow motor control 

theory. Parameters need to be adjusted according to client 

abilities. 

Stated in implications that further research is required to 

examine the efficacy of Pilates exercise versus other 

forms of exercise in the short term.  
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Table 7.18 Changes to guideline (cont) 

  

Survey question User Feedback Group feedback   Changes to guideline 

RECOMMENDATIONS (cont) 

5. Consistent with existing attitudes, 

beliefs and practice (cont) 

Effectiveness may depend on subgrouping of people 

with CLBP and therapist training.  Focus on body 

awareness in Pilates exercise seems to conflict with 

recent evidence that explicit training of transverse 

abdominis is not as effective as implicit training.    

 

The following information was reported in the clinical 

and research implications of the recommendations: The 

importance of individualising exercises for people with 

CLBP, subgrouping of people with CLBP, training of 

therapists, and explicit versus implicit training of 

transverse abdominis within Pilates exercise requires 

further research. 

 

6.  Can be carried out without 

substantial disruption to 

workflow and extensive resource 

commitment 

The need for specialised equipment could limit some 

practitioners. Mat Pilates without specialised 

equipment may be just as effective. The wording of 

Pilates exercise as an “alternative” treatment implies 

that other forms of exercise alongside Pilates exercise 

are inappropriate. 

In the implementation section, resource limitations 

discussed in relation to equipment, and it is explained 

that equipment does not offer greater benefits in short 

term, and in pain relief at any time. Stated in limitations 

that the combined effect of Pilates with other forms of 

modalities is unknown. 
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Table 7.18 Changes to the guideline (cont) 

  

IMPLEMENTATION FRAMEWORK   

7. Sufficient detail provided to allow 

implementation.  

The date of database searching should be given 

alongside recommendations to facilitate updating of 

the CPG. Discussion of subgrouping and providing 

heterogeneous programs is required as hard to 

differentiate Pilates exercise from other forms of 

exercise.  

 

This date was added as a footnote to 

recommendations, and highlighted in conclusion.  

Stated in implications that further research is required 

to examine the subgrouping of people with CLBP and 

individualisation of Pilates exercise.  

 

8. Comprehensive and relevant 

advice and/or tools given to assist 

implementation. 

Need to highlight need for frequent literature review 

as clinical practice is more advanced than research.  

Pilates exercise should also not be differentiated from 

physiotherapy in billing as it is a fundamental 

treatment tool (some health funds have critiqued 

Pilates classes billed as physiotherapy).  

 

Highlighted need review evidence in the next 3-5 years 

in the conclusion. Billing for Pilates exercise programs 

as a physiotherapy consultation is also mentioned in 

the implementation section.  

11. Criteria is given by which 

effectiveness of implementation 

can be assessed. 

Can increase clarity and detail of discussion of criteria. 

It would be helpful to identify clinical outcome 

measures.  

Increased discussion of criteria to measure 

implementation success, including clinical outcomes 

that may be useful to measure efficacy of programs. 
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Table 7.18 Changes to the guideline (cont)

Survey question User Feedback Group feedback   Changes to guideline 

IMPLEMENTATION FRAMEWORK (cont) 

11. Criteria is given by which 

effectiveness of 

implementation can be 

assessed (cont). 

This will allow multicentre comparisons of efficacy 

can be drawn, especially comparing homogenous 

classes versus heterogeneous programmes. 

 

OVERALL IMPRESSION   

14.  It is clear under which 

conditions it is appropriate for 

recommendations to be 

followed. 

Can increase clarity and detail of discussion 

regarding when recommendations should be 

followed, such as subgrouping classifications, and 

clinical pathways with timeframes and milestones 

for inclusion versus exclusion from a programme. 

 

Increased discussion of when recommendations should be 

followed in the implementation section and conclusion. Also 

acknowledged that recommendations cannot be more 

specific due to research evidence available in guideline 

limitations. 

15. It is clear under which 

conditions it is appropriate for 

recommendations to be 

modified. 

Can increase clarity and specificity of discussion 

regarding this, such as subgrouping, clinical 

pathways, as well as co-morbidities.  

Increased discussion of when recommendations should be 

modified in the implementation section and conclusion. Also 

acknowledged that recommendations cannot be more 

specific due to research evidence available in guideline 

limitations. 
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When the User Feedback Group was asked whether recommendations reflected their current 

attitudes, beliefs and practice, five of the ten members reported only partial agreement 

(Question 5). Some felt recommendations needed to emphasise individualised programs and 

subgrouping of people with CLBP more, while others reported different treatment 

parameters and supervision levels as being effective.  Another User Feedback Group member 

also reported experience of superior outcomes with Pilates exercise over other forms of 

exercise, and mat Pilates exercise as being equally effective with Pilates exercise undertaken 

with specialised equipment. Current research evidence was not available to support these 

opinions, and so, recommendations were unable to be changed. Therefore, a description of 

guideline limitations was added to record User Feedback Group feedback and to provide 

direction for future research for each research question. 

 

Specialised equipment was considered to be a potential barrier by the User Feedback Group 

in implementing the CPG. Two User Feedback Group members, however, reported similar 

outcomes in Pilates exercise programs with and without the use of specialised equipment.  

Their opinions were in part validated by results of a high quality RCT where equivalent 

outcomes have been reported in the short term. 266 Changes to the implementation section 

therefore included further discussion of using mat-based Pilates exercise if specialised 

equipment was not available.  

 

Other changes to the implementation section and the conclusion included further discussion 

of when to follow and modify recommendations, with the use of clinical examples. A specific 

review date range of three to five years after database searching was also provided for clarity, 

as was a list of appropriate client outcomes for measuring the success of implementation. 

 

7.4 Chapter conclusion 

 

This chapter has summarised the aim and methods of development of the CPG for 

physiotherapists using Pilates exercise to treat people with CLBP. A summary of external 

reviewer feedback has also been provided alongside documentation of changes to the CPG. 

The next chapter provides the final version of the CPG for physiotherapists using Pilates 

exercise to treat people with CLBP.   

  



208 
 

Chapter 8. Clinical practice guideline for physiotherapists using 

Pilates exercise to treat people with chronic low back pain 

 

8.1 Chapter synopsis  

 

Chapter 8 contains the final version of the clinical practice guideline (CPG) that has been 

developed to assist physiotherapists in using Pilates exercise to treat people with chronic low 

back pain (CLBP).  The CPG is presented in its entirety, as a standalone document, which 

means there may be some repetition from the previous chapter regarding the aims and 

method of its development. This version also incorporates the feedback gained from various 

stakeholders, as discussed in Chapter 7.  

 

The CPG is organised into five sections: Introduction, Methods, Results and 

Recommendations, Implementation Framework, and the Conclusion.  The Introduction 

provides background information and a rationale for development of the CPG for use of 

Pilates exercise in treating people with CLBP (Section 8.2).  The Methods describes guideline 

developers, scope and purpose of the CPG, and outlines the guideline development and 

review process (Section 8.3).  This includes explaining how research evidence was sought, 

appraised, and synthesised to generate and grade recommendations, and the selection and 

recruitment of external reviewers.  

 

The Results and Recommendations provides a summary of the number of included papers, 

their research design, and methodological quality (Section 8.4). Recommendations in relation 

to the three research questions are then provided, along with an explanation of how these 

recommendations were developed and graded and discussion of clinical and research 

implications. To assist the application of the CPGs to clinical practice, this chapter also 

provides an Implementation Framework for both guideline developers and clinicians (Section 

8.5). Finally, the Conclusion provides a summary of findings, and discussion of the strengths 

and limitations of the guideline (Section 8.6).  The chapter then finishes with a Chapter 

Conclusion (Section 8.7).   
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8.2 Introduction 

 

8.2.1 Background information  

 

CLBP is a common musculoskeletal disorder that is associated with a high level of disability. 

21, 23, 95 It is defined as pain for more than three months in the posterior trunk between the 

rib cage and pelvis, with or without leg pain. 14 Causes of CLBP are multi-factorial and 

complex, whereby physical and psycho-social factors are involved. 19 In 85% of people with 

CLBP a specific pathology is unable to be identified to explain symptoms. 15, 16 In the 

remainder of people with CLBP, a pathological reason for pain can be identified. 15  

 

Regardless of whether people have CLBP due to a specific or non-specific cause, exercise has 

been reported to reduce their pain and disability. 42, 43 Exercise programs that incorporate 

stretching, strengthening, and recruitment of lumbopelvic stability muscles may be 

particularly effective in people with CLBP. 46, 47, 49  Effect sizes of exercise treatments, though, 

are often modest, and may not reach clinical significance. 43, 48 For example, exercise 

programs focusing on the recruitment of lumbopelvic stability muscles may offer only a 10% 

improvement in pain and functional ability over usual care and physical activity. 43, 388 

 

According to current literature, there is no type of exercise that provides superior benefit to 

another type of exercise in treating people with CLBP.  389, 390 It has been theorised, though 

that sub-classifying people with CLBP, and matching individuals with different exercises based 

on their impairments, may increase treatment effect sizes. 55, 59, 60 In addition, considering a 

client’s preference in choosing an exercise program may be critical as it may influence their 

adherence. 64 For example, people with CLBP prefer exercises that match their abilities and 

skills, value assistance and education from a therapist, and report financial and family 

incentives assist participation. 65 

 

Pilates exercise is a popular form of exercise that may be preferred by some clients, and 

address common impairments in people with CLBP. 1, 2 Pilates exercise is defined as a “mind-

body exercise that focuses on strength, core stability, flexibility, muscle control, posture and 

breathing”. 3(p253) Several components of Pilates exercise are similar to other exercise 

programs that reduce disability in people with CLBP, such as strength, core stability, flexibility, 

and muscle control. 46, 47, 49  
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When examining research evidence for using Pilates exercise to treat people with CLBP, 

however, it is difficult to apply findings to clinical practice. For example, Pilates exercise is 

applied in a variable manner across clinical trials involving people with CLBP. 4, 10, 11 The 

efficacy of Pilates exercise in people with CLBP has also been debated. 2, 6-10 Moreover, it is 

unclear as to whether some people with CLBP may benefit more than others. 11-13 

 

A CPG has therefore been developed to assist physiotherapists who use, or would like to use, 

Pilates exercise to treat people with CLBP. A CPG includes “recommendations intended to 

optimise patient care that are informed by a systematic review of evidence and an 

assessment of the benefits and harms of alternative care options.” 83(p15) It is hoped that 

provision of a CPG may improve client outcomes with Pilates exercise by providing an efficient 

method by which informed treatment decisions can be made. 87, 342 

 

8.3 Methods 

 

The following method of CPG development was developed by the candidate after 

consideration of items within guideline critical appraisal tools, and recommendations in the 

literature. 324, 344-347 Nine steps of CPG development were undertaken: (1) formation of the 

guideline development group; (2) definition of the scope and purpose; (3) search for and 

selection of research evidence; (4) critical appraisal of evidence; (5) extraction and synthesis 

of data; (6) generation and grading of recommendations; (7) drafting of the CPG; (8) seeking 

of feedback from external reviewers; and (9) incorporation of feedback from external 

reviewers (Figure 8.1). Obtaining reviewer feedback was deemed essential to ensure the 

accuracy, transparency, and usability of the CPG. 82, 342, 382 
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Figure 8.1 Overview of guideline development process

1. Form the guideline development group

2. Define the scope and purpose

3. Search for and select evidence

4. Critically appraise evidence

5. Extract and synthesise evidence

6. Generate and grade recommendations

7. Draft the clinical practice guideline

8. Seek feedback from external reviewers 

9. Incorporate feedback from external reviewers
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8.3.1 Step one: Form the Guideline Development Group 

 

The CPG was developed by the candidate (CW) as part of her doctoral study at the University 

of Western Sydney, Australia. The candidate (CW) was supervised by three experienced 

university-based researchers (AB, GK, PM), and together they formed the Guideline 

Development Group. All Guideline Development Group members were university-based 

researchers in Australia, who, apart from the candidate, held a doctoral research degree. 

Other demographic information is provided in Table 8.1.  

 

Table 8.1 Description of the Guideline Development Group 

Feature Description 

   Number of participants 

   Gender (Male: Female) 

   Age (Years) 

   Duration of work experience (Years)  

4 

1:1 

35-50 

12-29 

   Qualifications 

         Bachelor +/- Honours  degree 

 

         

         Masters by Coursework  

         Doctor of Philosophy 

 

- Physiotherapy (n=3)* 

- Exercise Physiology (n=1) 

- Psychology (n=1)* 

- Musculoskeletal Physiotherapy  (n=2)+ 

- Health/Physiotherapy/Exercise (n=3)+ 

*one member has degrees in both physiotherapy and psychology 
+one member has a Masters by coursework degree and a Doctor of Philosophy 

 
8.3.2 Step two: Define the scope and purpose  

 

The aim of developing this CPG was to provide evidence-based recommendations for the use 

of Pilates exercise by physiotherapists to treat people with CLBP. People with CLBP in this 

CPG were defined as people with low back pain for more than three months, with or without 

a specific pathology. 14 The target end users of this CPG were physiotherapists who currently 

prescribe, or are interested in prescribing Pilates exercise to people with CLBP. The language 

of the CPG was therefore tailored for these target end-users. 343, 349 This CPG was also thought 

to be relevant to other health professionals who refer people with CLBP to physiotherapists 

for Pilates exercise. 
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This CPG focused on answering three research questions: (1) How is Pilates exercise defined, 

and used, to treat people with CLBP?; (2) How effective is Pilates exercise in reducing 

disability in people with CLBP?; (3) How can people with CLBP be identified who may benefit, 

or not benefit from Pilates exercise? These questions were generated by the review of 

research evidence on Pilates exercise and people with CLBP. The limited amount of evidence, 

its variable methodological quality, and the presence of conflicting findings regarding Pilates 

exercise and chronic low back pain indicated further research investigation was required to 

answer these questions. 3, 10, 11 

 

8.3.3 Step three: Search for and select evidence 

 

A systematic review of literature was undertaken on the June 13, 2014  where ten databases 

were searched for relevant research: Cumulative Index to Nursing and Allied Health 

Literature, Cochrane Library, Medline, Physiotherapy Evidence Database, ProQuest: Health 

and Medical Complete, Proquest: Nursing and Allied Health Source, Proquest: Dissertation 

and Theses, Scopus, Sport Discus, and Web of Science (Table 8.2).  The search strategy 

included use of Medical Subject Headings (MESH) terms of “Pilates” and “Low Back Pain” 

within the title, abstract, and as able keyword fields of databases. There was no restriction 

on date range, language, or publication status.  

 

Preliminary searching revealed that expanding the searches to use the MESH interface, or 

including terms of “exercise”, “motor control”, or “core stability” did not identify any 

additional Pilates-specific exercise studies, nor did changing the Boolean operator to “or”. 

Removing “low back pain” or adding synonyms for low back pain, such as “lumbago”, 

“backache”, “dorsalgia” also did not assist to identify any additional studies. Secondary 

searching of reference lists of included studies, however, was undertaken to ensure studies 

were not overlooked.   

 

Selection of relevant studies was based on the study’s title, and if required, review of the 

abstract, or the full text document. Two independent reviewers selected evidence according 

to selection criteria. These reviewers consisted of the candidate (CW), and a fellow 

physiotherapy colleague undertaking doctoral studies (BH). Any disagreements were 

resolved through discussion with a third reviewer (AB), who was the primary research 

supervisor of both the candidate and other doctoral student.  
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Table 8.2 Search strategy to identify relevant papers for the clinical practice guideline 

 

To be considered in the development of the CPG, studies needed to: 

 

- Be published in the English language to facilitate ease of interpretation as there was 

no access to translation of foreign language research reports.  

 

- Aim to address one of the three research questions: (1) How is Pilates exercise defined, 

and used, to treat people with CLBP?; (2) How effective is Pilates exercise in reducing 

disability in people with CLBP?; and (3) How can people with CLBP be identified who 

will benefit, or not benefit from Pilates exercise? Matching research aims of the 

included studies and the CPG ensured information was relevant and utilised in line 

with the original authors’ intentions.   

  

Database Date range Fields 

Cumulative Index to Nursing  and 

Allied Health Literature  

1970-2014 Title, abstract, or word in subject 

heading 

 

Cochrane Library 1800-2014 Title, abstract or keyword 

 

Medline 

 

1928-2014 

 

Title, abstract or keyword 

 

Physiotherapy Evidence Database  

 

1928-2014 

 

Title and abstract 

 

Proquest: Dissertations and Theses, 

Medical and Health Complete, 

Nursing and Allied Health Source 

 

1928-2014 

 

Title, abstract, or subject 

heading 

 

Scopus 

 

1960-2014 

 

Title, abstract, or keyword 

 

Sport Discus 

 

1975-2014 

 

Title, abstract, or keyword 

 

Web of Science 

 

1977-2014 

 

Topic or title 



215 
 

- Use an appropriate study design to answer research questions (Table 8.3). The 2011 

Oxford Centre for Evidence-Based Medicine (CEBM) hierarchy of evidence assisted in 

the identification of appropriate study designs for answering each of the  research 

questions.227 This hierarchy was used as it acknowledges expert opinion articles as 

evidence. This hierarchy also acknowledges the benefits of systematic reviews over 

individual studies, randomised controlled trials over cohort studies, and cohort studies 

over case controlled, historically controlled, and case series designs.227  

 

All levels of evidence were included when answering research questions regarding the 

definition of Pilates exercise (research question 1) and identification of people with 

CLBP who may benefit or not benefit from Pilates exercise (research question 3).   Level 

V evidence (i.e. expert opinion) was incorporated due to the relevance of qualitative 

information in answering these research questions, and the limited amount of 

research evidence available. 351 Level V evidence was not included when investigating 

the effectiveness of Pilates exercise in people with CLBP (research question 2). This is 

because expert opinion papers cannot provide evidence of scientific testing to support 

claims of effectiveness, and higher levels of evidence were available to answer this 

research question. 91, 352  

 

When evaluating the effectiveness of Pilates exercise in people with CLBP (research 

question 2), studies representing Level I to Level IV evidence were included. Usually a 

CPG may limit inclusion to higher levels of evidence, such as Level I and II evidence (i.e. 

systematic reviews, randomised controlled trials). Authors of the Cochrane Handbook, 

however, have recommended lower levels of evidence be considered if the amount 

and/or quality of this research on the topic is limited, such as with Pilates exercise and 

people with CLBP. 351 

 

- Be published in full in a journal or an academic thesis. Abstracts were excluded as they 

contain insufficient data to enable analysis of methodological quality. 353 If a paper was 

an expert opinion article, it needed to be published in a peer-reviewed journal. A peer-

reviewed journal was defined as a journal indexed as scholarly, academic, and refereed 

within the Ulrich’s periodical directory. 354 Expert opinion papers that were not 

published in peer-reviewed journals were excluded, as these papers may be more 

susceptible to bias if not moderated by peer-review. 106 
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Table 8.3 Appropriate study designs to answer research questions 

Level of 

evidence* 

Study designs (1) How is Pilates exercise 

defined, and used to treat 

people with chronic low 

back pain?  

(2) How effective is Pilates 

exercise in reducing disability in 

people with chronic low back 

pain? 

(3) How can people with 

CLBP be identified who will 

benefit, or not benefit, from 

Pilates exercise? 

I Systematic review#  Yes Yes Yes 

II Randomised controlled trial Yes Yes Yes 

III Non-randomised controlled trial 

Cohort study 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

IV Case control trial 

Historically controlled trial 

Case series 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

V Case study (n=1)  

Expert opinion+ 

Yes 

Yes 

No 

No 

Yes 

Yes 

* As per the 2011 Oxford Centre for Evidence-Based Medicine hierarchy 227 
 # including only randomised controlled trials 
 + such as surveys, narrative reviews, commentaries, and editorials 
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- Include some human participants with CLBP, or discuss relevance to people 

with CLBP. CLBP was defined as low back pain between the ribcage and pelvis 

for more than three months. 14 If studies only included or discussed participants 

with low back pain lasting less than three months, they were excluded, as 

people with acute or subacute symptoms respond differently to treatment 

compared to people with CLBP. 33, 44 

 

- Describe the use of Pilates exercise or assess its effectiveness where the term 

“Pilates” was used to describe the type of prescribed exercise being 

investigated. Exercises described as “motor control” or “lumbar stabilisation” 

did not suffice for Pilates, as Pilates exercise includes additional features to 

motor control and core stability exercises, such as strengthening and 

stretching, and attention to posture and breathing. 3 When considering studies 

evaluating the effectiveness of Pilates exercise, comparison treatments could 

include no treatment, usual care, and any other therapies. In case series 

articles, Pilates exercise was not compared to other treatments but outcomes 

were assessed before and after Pilates exercise. 

 

- For studies evaluating the effectiveness of Pilates exercise, disability outcome 

measures needed to be used. According to the International Classification of 

Health, Functioning, and Disability, disability is defined as impairments, activity 

limitations or participation restrictions. 29 Impairments could include 

physiological and psychological problems, such as pain, stiffness, muscle 

weakness, fear avoidance behaviour, and catastrophizing. Meanwhile, activity 

limitations and participation restrictions could relate to difficulty performing 

tasks of daily living (e.g. self-care, walking), or fulfilling roles and responsibilities 

within the community (e.g. parental roles, employment). 30  
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8.3.4 Step four: Critically appraise evidence  

 

The level of evidence and methodological quality of studies was evaluated by two 

independent reviewers to assist in the development and grading of recommendations (CW, 

BH). The percentage agreement, and kappa statistic of agreement (and p value) between the 

two reviewers was calculated for each appraisal tool used.242  Any disagreements between 

reviewers were resolved through discussion with a third reviewer (AB). 

 

8.3.4.1 Level of evidence 

 

The level of evidence of studies was determined by grading each study’s design and 

methodological quality using the 2011 Oxford Centre for Evidence-Based Medicine (CEBM) 

hierarchy.227 This hierarchy acknowledges the benefits of systematic reviews over individual 

studies, randomised controlled trials over cohort studies, and cohort studies over case 

controlled, historically controlled, and case series designs. 227 This hierarchy also 

acknowledges that expert opinion is a form of evidence, albeit a low level of evidence. 227  

 

The levels of evidence on the Oxford CEBM hierarchy ranged from Level I (i.e. studies with 

the least risk of bias), through to Level V (i.e. studies with the most risk of bias) (Table 8.3). 

227  Risk of bias was defined as the potential to provide misleading results due to flaws in 

methodological design, process, or both. 356 While the proposed research design of the study 

indicated the starting level of evidence, the level of evidence was lowered if the study had 

significant methodological flaws.  This process of downgrading the level of evidence due to 

methodological quality has been recommended in the literature. 227, 352, 355 

 

For example, when determining the level of evidence of a systematic review, the 

methodological design of primary studies was closely scrutinised. If non-randomised 

controlled trials were included in the review, the level of evidence was reduced to the lowest 

level of evidence represented by its primary studies (i.e. a non-randomised controlled trial). 

This method of downgrading the level of evidence of a systematic review has been 

recommended in the NHMRC’s hierarchy of evidence. 226 This concept was extrapolated to 

appraising the level of evidence of a systematic review of systematic reviews. That is, if a 

systematic review included systematic reviews of non-randomised controlled trials, the level 

of evidence was reduced to that of the non-randomised controlled trials.  
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Meanwhile, the level of evidence of randomised controlled trials was also reduced if 

randomisation, a between group comparison, or both, were not described or inappropriately 

undertaken. For example, if the randomisation procedure was not described, or was 

identified as a pseudo-random technique, the level of evidence of a randomised controlled 

trial was lowered to that of a pseudo-randomised controlled trial. If only within-group 

changes were provided, and between-group changes could not be calculated, the level of 

evidence was lowered to that of a case series study. This approach was undertaken as these 

methodological limitations may compromise the credibility of findings. 269  

 

8.3.4.2 Methodological quality 

 

Different critical appraisal tools were used to appraise the methodological quality of the 

included studies depending on their study design.  

 

8.3.4.2.1 Revised Assessment of Multiple Systematic Reviews (R-AMSTAR) 

 

Systematic reviews and meta-analyses were appraised using R-AMSTAR. 229 The R-AMSTAR is 

based on the Assessment of Multiple Systematic Reviews (AMSTAR) tool which has been 

shown to be valid and reliable in evaluating systematic reviews. 229-231  The R-AMSTAR 

provides an additional benefit to the AMSTAR in that it gives a quantitative summary score 

for appraisal items. 229 

 

The R-AMSTAR requires reviewers to provide a numerical score out of 4, for 11 items (Table 

8.4).  To facilitate consistency of scoring, guidelines for using the R-AMSTAR were provided 

to reviewers (Appendix 7A). Item scores were summed to provide a total score out of 44 for 

methodological quality. Higher scores indicated better methodological quality than lower 

scores. 229 Qualitative descriptives were also generated to assist the reader in interpreting R-

AMSTAR scores. “Excellent” methodological quality was defined as an arbitrary R-AMSTAR 

total score between 39 and 44, “very good”, between 34 and 38, “good”, between 29 and 

33, “fair”, between 23 and 28, and “poor”, a score of 22 or less.   
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Table 8.4 Items of the Revised Assessment of Multiple Systematic Reviews (R-AMSTAR) 229 

R-AMSTAR items Item score 

1.  Was an ‘a priori’ design provided?  

2.  Was there duplicate study selection and data extraction? 

3.  Was a comprehensive literature search performed? 

4.  Was the status of publication used as an inclusion criterion? 

5.  Was a list of studies (included and excluded) provided? 

6.  Were the characteristics of the included studies provided? 

7.  Was the scientific quality of the included studies assessed and documented? 

8. Was the scientific quality of the included studies used appropriately in 

formulating conclusions? 

9.  Were the methods used to combine the findings of studies appropriate? 

10. Was the likelihood of publication bias assessed? 

11. Was the conflict of interest stated? 

/4 

/4 

/4 

/4 

/4 

/4 

/4 

/4 

/4 

/4 

/4 

TOTAL SCORE# 

 

# Note:    If R-AMSTAR total score was: 39-44 = “Excellent” methodological quality 

              If R-AMSTAR total score was 34-38 = “Very good” methodological quality 
              If R-AMSTAR total score was 29-33  = “Good” methodological quality 
              If R-AMSTAR total score was 23-28 = “Fair” methodological quality 
              If R-AMSTAR total score was <23 = “Poor” methodological quality 

/44 

 

 

8.3.4.2.2 McMaster Critical Review Form for Quantitative Studies 

 

Primary quantitative research studies were evaluated using the McMaster Critical Review 

Form for Quantitative Studies. 90 This critical appraisal tool was selected as it is appropriate 

for appraising different types of quantitative evidence, and has good inter-rater reliability. 

270-272 Alternative critical appraisal tools commonly used in systematic reviews are designed 

to assess only randomised controlled trials, such as the Cochrane Collaboration tool, 

Physiotherapy Evidence Database tool, and Jadad scale. 363 These were therefore not 

appropriate to evaluate the range of studies included in this review, such as randomised 

controlled trials, non-randomised controlled trials, cohort studies, case series, and 

quantitative surveys.  
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The McMaster Critical Review Form for Quantitative Studies requires reviewers to evaluate 

16 different items (Table 8.5). 90 Each item was graded where if the criterion was achieved, 

the item scored “one”, and if not, “zero”. Item scores were then summed to provide a final 

score out 16, with higher scores reflecting greater methodological quality.  Once quality 

scores were calculated, they were divided into five categories of “excellent” (score=15-16), 

“very good” (score =13-14), “good” (11-12), “fair” (score=9-10), and “poor” (score = 0-8). 

These arbitrary scores have been defined in previous research. 270  

 

Table 8.5 Items of the McMaster Critical Review Form for Quantitative Studies 90 

McMaster items Item score 

1. Was the purpose clearly stated? 

2. Was relevant background literature reviewed? 

3. Was the study design appropriate to study aims? 

4. Was there any assessor bias?+  

5. Was the sample described in detail? 

6. Was the sample size justified? 

7.  Was informed consent and ethical approval obtained? 

8.  Were the outcome measures valid? 

9.  Were the outcome measures reliable? 

10. Was the intervention described in detail? 

11. Were results reported in terms of statistical significance? 

12. Were the statistical analyses method(s) appropriate? 

13. Was the clinical importance reported? 

14. Were conclusions appropriate given methods and results? 

15. Were clinical implications of results reported? 

16.  Were limitations of the study acknowledged? 

/1 

/1 

/1 

/1 

/1 

/1 

/1 

/1 

/1 

/1 

/1 

/1 

/1 

/1 

/1 

/1 

TOTAL SCORE# 

 
# If McMaster total score was 15-16 = “Excellent” methodological quality 
    If McMaster total score was 13-14 = “Very good” methodological quality 
    If McMaster total score was 11-12  = “Good” methodological quality 
    If McMaster total score was 9-10 = “Fair” methodological quality 
    If McMaster total score was <9 = “Poor” methodological quality270 
+ difficult to blind therapist and client with exercise treatments 

/16 
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Guidelines for scoring methodological quality with the McMaster tool were utilised to assist 

consistent interpretation of items and scoring across reviewers. This has been recommended 

in a previous review. 270 For each research question, a separate scoring guideline was 

provided as different study designs were considered appropriate for answering different 

questions, and different study designs are susceptible to variable forms of bias (Appendix 7B-

D). 

 

8.3.4.2.3 Modified Physiotherapy Evidence Database (PEDro) tool   

 

To increase the methodological rigour of the guidelines, randomised controlled trials were 

also appraised using the modified PEDro tool. 357 This tool evaluated potential for bias 

specifically within randomised controlled trials and therefore provides further insight into 

their methodological quality. The modified PEDro tool was used over the PEDro tool as it 

considers additional items critical to appreciating the accuracy and applicability of results. 357, 

365 These include the validity and reliability of outcome measures, sample size justification, 

and monitoring of adverse outcomes. 357 

 

The modified PEDro tool contains 14 items (Table 8.6).  Each item was graded where if the 

criterion was achieved, the item scored “one”, and if not, “zero”. Item scores were then 

summed to provide a final score out 14, with higher scores reflecting greater methodological 

quality. 357  It should be noted, though, that it was difficult for randomised controlled trials 

to achieve a perfect score as blinding of clients and therapists to group application is 

impossible in several exercise trial designs.  

 

As per previous research, the risk of bias of RCTs was further estimated by reviewing scores 

for items 2-4, and 7-9 of the modified PEDro tool. 357 If only 1 or 2 items were addressed, the 

RCT was considered to have a high risk of bias, if 3 or 4 items were addressed, a moderate 

risk, and if 5 or 6 items, the RCT was considered to have a low risk of bias.  These items 

included random allocation into groups, allocation concealment, having similar groups at 

baseline, assessor blinding, adequate follow up, and intention to treat analyses (Table 8.6).   
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Table 8.6 Items of the modified Physiotherapy Evidence Database (PEDro) tool 357 

Modified PEDro criteria Item score 

1. Eligibility criteria were specified. 

2. Subjects were randomly allocated to interventions.  

3. Allocation was concealed.  

4. Groups were similar at baseline regarding the most important 

prognostic factors. 

5. There was blinding of all subjects.+  

6. There was blinding of all therapists who administered the therapy.+  

7. There was blinding of all assessors who measured one key outcome.  

8. Measures of at least one key outcome were obtained from more than 

85% of the subjects initially allocated to groups.  

9. All subjects for whom outcome measures were available received 

treatment or control condition as allocated, whether this was not the 

case, data for at least one key outcome were analysed by “intention 

to treat”. 

10. The results of between-intervention group statistical comparisons are 

reported for at least one key outcome.  

11. The study provides both point measures and measures of variability 

for at least one key outcome.  

12. The sample is justified.  

13. The study uses outcome measures that have known validity and 

reliability.  

14.  Adverse or side effects were reported.  

/1 

/1 

/1 

 

/1 

/1 

/1 

/1 

 

/1 

 

 

 

/1 

 

/1 

 

/1 

/1 

 

/1 

/1 

TOTAL SCORE /14 

+ difficult to blind therapist and client with exercise treatments 

 

8.3.5 Step five: Extract and synthesise evidence 

 

For each research question, the number of included studies, their methodological design, 

and level and quality of evidence were summarised using descriptive statistics. The level of 

agreement between the two reviewers when appraising the level and methodological quality 

of evidence was also determined by the percentage level of agreement and calculation of a 

kappa statistic (and 95% confidence interval). 242 A kappa statistic was calculated as it assists 

to rule out that the level of agreement between reviewers was due to chance. 242 
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The primary researcher (CW) tabulated descriptions of participants, interventions, 

comparison treatments (as applicable), outcome measures, and timing of assessment, as well 

as study findings. Study findings regarding the effectiveness of Pilates exercise were 

expressed as post treatment mean differences and 95% confidence intervals (CIs) for studies 

with an intervention and comparison group. The between group comparison score was used 

where possible, as it helps to confirm client outcomes were due to the treatment, and not 

due to other confounding variables. 289 For case series studies, mean differences and 95% CIs 

for changes pre and post treatment were calculated (i.e. within group comparison). If mean 

differences and 95% CIs were not provided, these were calculated using the Physiotherapy 

Evidence Database calculator. 277 If insufficient detail was provided to calculate mean 

differences and CIs, descriptive conclusions were recorded.   

 

The statistical significance and clinical importance of findings were also analysed.  Findings 

were considered to be statistically significant if the 95% confidence interval of treatment 

outcomes did not cross zero. 48 This meant that outcomes (positive or negative) were likely 

to be achieved 95% of the time.  The clinical importance of statistically significant findings 

was assessed by comparing the mean difference to the minimal clinically important 

difference (MCID) for each outcome measure. 48, 278  If the mean difference was higher than 

the MCID, findings were considered clinically important for the majority of participants. This 

meant that the treatment outcome was large enough to be important in clinical practice.  

 

The MCID is the smallest treatment effect that a patient considers as important. 48, 278, 279 An 

international consensus on the MCID for frequently used outcome measures has been 

reported for people with CLBP. 279 If the MCID for an outcome measure was not reported in 

the literature, a 30% change from baseline was considered to be clinically significant, as per 

estimates with other outcome measures. 279  
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8.3.6 Step six: Generate and grade recommendations 

 

Guideline recommendations were generated and graded through the review of research 

findings that represented the highest level and quality of evidence available. The relative 

benefits, risks of harm, and costs of Pilates exercise interventions reported in the literature 

were also considered in deciding the strength and direction of recommendations. 366-368 

Majority agreement by other Guideline Development Group members was also sought 

regarding the content, wording, and grading of recommendations.  

 

8.3.6.1 Direction and strength of recommendations 

 

The direction of the recommendation was decided by analysing the outcomes of Pilates 

exercise. 367, 368 If positive outcomes were often experienced, and few adverse events were 

reported, Pilates exercise was recommended to be undertaken. Meanwhile, if negative 

outcomes were experienced more often than improvements, Pilates exercise was not 

recommended. This approach is advocated in the internationally recognised system of 

grading recommendations - Grading of Recommendations Assessment, Development, and 

Evaluation (GRADE). 367, 368 

 

The strength of the recommendation was determined through consideration of the grade of 

underlying evidence, clinical significance of improvements, and the likely risks of harm and 

costs of treatment. 356, 366-368, 371 For example, a “strong” recommendation to undertake 

Pilates exercise was able to be given if the grade of evidence was high, a large improvement 

was noted, and costs and risks of harm were minimal. A “weak” recommendation, however, 

could be given if the grade of evidence was low or conflicting, but some improvements were 

reported, with minimal expense and risk of harm. This approach is also recommended in 

GRADE. 367, 368 
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8.3.6.2 Grading of evidence underlying recommendations 

 

The GRADE) system is a transparent and reliable method of translating evidence into 

recommendations for clinical practice. 373, 374, 391   A modified version of GRADE was used in 

this CPG to grade recommendations (Table 8.7). 307 This was to accommodate for the 

different types of papers included in this review, such as expert opinion.  For example, 

traditional grades of underlying evidence in the GRADE system, such as strong (A), medium 

(B), and weak (C) evidence were utilised, along with additional grades of conflicting (D), 

theoretical (E), and expert opinion (F) evidence. 307, 370, 391 

 

Table 8.7 Grading of evidence underlying recommendations*  

Grade Description+ 

A = Strong evidence A preponderance of level 1 and/or level II studies. Must 

include one level 1 study of high quality, that is, a systematic 

review of randomised controlled trials.  

B = Moderate evidence A single high quality randomised controlled trial or a 

preponderance of level II studies that support the 

recommendation.  

C = Weak evidence A single level II study or a preponderance of level III and IV 

studies. 

D = Conflicting evidence Higher quality studies disagree with respect to their 

conclusions. The recommendation is based on these 

conflicting studies. 

E = Theoretical evidence A preponderance of evidence from cadaver studies, 

conceptual models/principles, or from basic science/bench 

research supports this conclusion. 

F = Expert opinion Statements of consensus by content experts support this 

recommendation.  

* Modified from Delitto et al., 2012 307;+ Level of evidence relates to 2011 Oxford Levels of Evidence 227 
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The initial grade of recommendation was determined by considering the volume, level, and 

quality of underlying evidence (Table 8.7). 307, 356, 370, 372 The initial grade was then adjusted by 

the candidate if one or more features were identified and deemed significant across the body 

of underlying evidence (Table 8.8). For example, if findings from primary studies were 

inconsistent, indirect, or imprecise, the grade of evidence was decreased by one or two 

levels. 375-377 If the risk of publication of bias was high, the grade was downgraded one level. 

378 For the grade to be increased one level, a large clinically important effect needed to be 

demonstrated. 371 This process is consistent with published guidelines for the use of GRADE.  

371, 375-378 

 

Table 8.8 Features affecting final grading of recommendations 

Feature* Definition 

1. Inconsistency 377 

 

Mean estimates of effect vary widely, 95% confidence intervals 

show little or no overlap, statistical heterogeneity is significant (i2 is 

greater than 50%). 

2. Indirectness 376 

 

Significant differences in the study population, intervention and 

comparison treatment, outcome measures and timing across 

studies. 

3. Imprecision 375 Studies have small sample sizes and the minimal clinically important 

difference is higher than the upper and lower limits of the 95% 

confidence interval. 

4. Publication bias 378 Statistical tests of asymmetry (such as the funnel plot) are positive, 

unpublished studies have different results to published studies. 

5. Large magnitude 

of effect 371 

 

High quality studies report a large mean improvement of twice the 

size of the minimal clinically important difference, the lower limit of 

the 95% confidence interval is larger than the minimal clinically 

important difference. 
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8.3.7 Step seven: Draft the clinical practice guideline 

 

The CPG was drafted by the candidate, and reviewed by other members of the Guideline 

Development Group (i.e. research supervisors).  The structure and order of content within 

the CPG was developed by consideration of the six domains of AGREE II: scope and purpose, 

stakeholder involvement, rigour of development, clarity of presentation, applicability, 

editorial independence. 324 AGREE II was used to guide the writing of the CPG as it is an 

internationally recognised, comprehensive, and reliable critical appraisal tool of guidelines. 

324, 346 Domains of AGREE II that were particularly informative for the writing of the CPG 

related to the clarity of presentation and applicability. 324 Other domains, however, were also 

considered when developing the methodology of development.  

 

The CPG was housed on a private wiki (i.e. website) to assist dissemination to external 

reviewers and the review process.384 The online format helped to facilitate readability and 

efficient review of the CPG, without compromising on the provision of detailed explanation 

of methods and results. For example, hyperlinks were able to be used to directly link readers 

to content they were interested in, but also link to more detailed information as required. 

Electronic links to survey questions were also provided adjacent to the relevant content of 

the CPG which may have increased the ease of giving feedback for external reviewers.  

 

8.3.8 Step eight: Seek feedback from external reviewers 

 

8.3.8.1 Overview  

 

Ethical approval to collect feedback on the CPG was obtained from the University of Western 

Sydney Human Research Ethics Committee (H10287) (Appendix 7E). Two groups of reviewers 

provided feedback on the CPG – the External Advisory Group and the User Feedback Group. 

These reviewers were recruited via purposive and snowballing sampling. 289 Potential recruits 

were emailed an invitation to review the CPG, along with the appropriate participant 

information sheets and informed consent form (Appendix 7F, 7G). Once informed consent 

forms were completed and returned (and it was confirmed reviewers met inclusion criteria), 

reviewers were emailed a link to the CPG. The CPG was housed on a private wiki (i.e. website). 

The wiki contained links to electronic surveys used to collect feedback from reviewers.  
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8.3.8.2 External Advisory Group 

 

8.3.8.2.1 Selection criteria 

 

To be part of the External Advisory Group, participants needed to be content experts on the 

use of exercise to treat people with CLBP, researchers experienced in guideline development, 

or both. 343 This status was defined as one or more publications in peer-reviewed journals 

within these fields. A journal was considered to be peer-reviewed if it was indexed as 

scholarly, academic, and refereed within the Ulrich’s periodical directory. 354 Members of the 

External Advisory Group did not have to be physiotherapists, or reside in Australia.  

 

8.3.8.2.2 Recruitment 

 

A total of 29 researchers in guideline development and exercise in people with CLBP were 

invited to review CPGs as External Advisory Group members.  The majority of participants did 

not reply to initial or follow up email (n=15, 51.7%). Other participants declined participation 

because they did not feel Pilates was their area of expertise (n=3, 10.3%), or due to high 

workloads in their occupation (n=3, 10.3%), or ill health (n=2, 6.9%).  Six researchers 

consented to providing feedback on guidelines, representing an initial response rate of 20.1% 

(6/29).  

 

Only 4 of the 6 External Advisory Group members, though completed a full review of the CPG 

(66.7%). The reason for one member being unable to provide feedback on the full guideline 

was due to unexpected increase in workload in their occupation. Reasons for the other 

member not providing complete feedback of the guideline is unknown.  

 

8.3.8.2.3 Demographics 

 

There were equal numbers of male (n=3) and female (n=3) External Advisory Group members, 

and the mean age (and standard deviation) of five of the six participants who provided this 

information was 45.8 (10.6) years. A summary of other demographic information is provided 

in Table 8.9. The two members who did not provide full review of guidelines had a Doctorate 

of Philosophy and a dual role of teaching and research at an Australian university. Further 

details have not been provided due to the need to ensure participants are de-identified.  
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Table 8.9 Demographics of External Advisory Group (n=6) 

Demographic  Frequency 

State and country of workplace 

         New South Wales, Australia 

         South Australia, Australia 

         Victoria, Australia 

         Missouri, United States of America 

         Pennsylvania, United States of America  

 

n=1 

n=1 

n=2 

n=1 

n=1 

Highest university qualification 

       Doctor of Philosophy 

       Master by coursework 

 

n=4 

n=2 

Physiotherapy (or physical therapy) qualification n=4 

Current employment title 

       Professor 

       Senior Lecturer 

       Clinical Instructor   

       Publishing Director of guidelines 

 

n=3 

n=1 

n=1 

n=1 

Current primary employment duties* 

        Teaching at university 

        Research and publishing 

 

n=4 

n=5 

Affiliations* 

         Guideline development organisations 

         Healthcare facilities 

         University (and research centres)         

 

n=3 

n=2 

n=5 

*some guideline reviewers had dual employment duties and affiliations 
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8.3.8.2.4 Survey focus 

 

The External Advisory Group provided feedback on the methodology used to develop the 

CPGs, the content of the CPGs, and language used in the first draft of the CPG (Appendix 7H). 

Survey questions requested the External Advisory Group to consider the comprehensiveness, 

accuracy, and balance of scientific evidence provided by the CPGs; and to assess the validity, 

clarity, and feasibility of recommendations (Appendix 7J). 343, 344 Questions were developed 

from identifying features of high quality CPGs according to three guideline appraisal tools: 

AGREE II, iCAHE checklist, GLIA. 324, 346, 347  

 

8.3.8.3 User Feedback Group 

 

8.3.8.3.1 Selection criteria 

 

To be part of the User Feedback Group, participants needed to be physiotherapists registered 

to practice in Australia who used Pilates exercise to treat people with CLBP at least once per 

week.  This was because these individuals represent potential target end-users of the CPGs. 

343-345 Physiotherapy registration with the Australian Health Practitioners Regulation Agency 

was verified by review of the publicly available online register, and the weekly frequency of 

the use of Pilates exercise was confirmed through participant surveys. 386  

 

8.3.8.3.2 Recruitment 

 

A total of 46 physiotherapists across Australia experienced in using Pilates exercise to treat 

people with CLBP were invited to review the CPGs as User Feedback Group members.  Of 

these 17 physiotherapists agreed to participate (37.0%), but only 13 returned the participant 

consent forms (28.3%). Except for one physiotherapist who reported not meeting selection 

criteria as they were no longer working (n=1, 2.1%), the rest of the invitees did not reply to 

the initial or follow up email (n=29, 60.9%).  
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Despite 13 physiotherapists returning the consent forms, only ten completed their review of 

the guideline (76.9%). The reason for one User Feedback Group member being unable to 

provide feedback was due to ill health. Another member withdrew their consent as they cited 

disagreement with the direction and intent of the CPGs. The reasons for the other User 

Feedback Group member not providing feedback of the guideline is unknown. However, it 

likely related to physiotherapy workload as responses to earlier email reminders alluded to 

this.   

 

8.3.8.3.3 Demographics 

 

There were seven female and three male physiotherapists who completed the User Feedback 

Group surveys. The mean age (and standard deviation) of participants was 44.0 (9.1) years. 

All participants had at least 11 years of physiotherapy work experience with the mean 

number of years (and standard deviation) being 20.1 (6.6) years. All participants currently 

worked in private practices across Australia. There was at least one participant representing 

each state and territory, except for the Northern Territory.  Most participants reported that 

more than 25% of their caseload included people with CLBP. The mean number of clients with 

CLBP per week treated by participants (and standard deviation) was 14.7 (10.1). Pilates 

exercise was used by participants more than 25% of the time to treat people with CLBP (Table 

8.10).  

 

The highest university degree for the majority of participants was a Bachelor level degree in 

physiotherapy (n=5) (Table 8.10). All participants, however, had undertaken formal Pilates 

training courses, with the majority of participants undertaking seven or more training days 

(n=8). In addition to undertaking training, six participants had taught or mentored other 

physiotherapists as part of Pilates training courses in Australian Physiotherapy and Pilates 

Institute, Dance Medicine Australia, and Polestar Pilates. 327, 328, 387 
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Table 8.10 Demographics of User Feedback Group (n=10) 

Demographic  Frequency 

State of workplace 

         Australian Capital Territory 

         New South Wales 

         Queensland  

         South Australia 

         Tasmania  

         Victoria 

         Western Australia 

 

n=1 

n=1 

n=3 

n=1 

n=1 

n=2 

n=1 

Percentage of clients with CLBP treated in a typical working week       

       10% 

       15% 

       25% 

       >25% 

 

n=1 

n=1 

n=1 

n=7 

Percentage of clients with CLBP treated with Pilates exercise in a typical 

working week  

      0-25% 

      26-50% 

      51-75% 

      >75%        

 

 

n=1 

n=3 

n=3 

n=3 

Highest university qualification 

       Master by coursework 

       Bachelor degree and Graduate Certificate 

 

n=4 

n=1 

       Bachelor degree n=5 

Pilates training courses*  

       Australian Physiotherapy and Pilates Institute 

       Dance Medicine Australia (Clinical Pilates) 

       Pilates Institute of Queensland 

       Polestar Pilates   

       Stott Pilates 

n=3 

n=7 

n=1 

n=3 

n=1 

*some participants had undertaken more than one type of Pilates training course
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8.3.7.3.4 Survey focus 

 

The User Feedback Group was requested to comment on the clarity and implementability of 

the second draft of the CPG for physiotherapists registered to practice in Australia (Appendix 

7I). Survey questions were again developed from the criteria listed in three guideline critical 

appraisal tools: AGREE II, iCAHE checklist, GLIA (Appendix 7K). 324, 346, 347 Particular focus was 

placed on guideline implementation questions from the GLIA tool for the User Feedback 

Group as they represent potential target end-users of the CPG. The GLIA tool asks reviewers 

to consider recommendations in terms of their decidability, executability, validity, flexibility, 

measurability, innovation, and effect on process of care. 347  

 

8.3.9 Step nine: Incorporate feedback from external reviewers 

 

While this is the final version of the CPG, the External Advisory Group and User Feedback 

Group reviewed previous versions of the CPG. The first draft of the CPG was sent to the 

External Advisory Group, who reviewed the methods, content, and wording of the CPG 

(Appendix 7H). External Advisory Group feedback was then incorporated in the second draft 

of the CPG. The User Feedback Group then commented on the clarity and implementability 

of the second draft of the CPG (Appendix 7I). This third and final version incorporates 

feedback from the User Feedback Group.  

 

When the Guideline Development Group received feedback from the External Advisory 

Group and User Feedback Group, this was carefully considered and improvements made 

whereever possible. This was especially the case if more than one reviewer critiqued the 

same aspect of the CPG. Reviewer feedback and consequent changes to the CPG have 

previously been documented (Section 7.3.8 and Section 7.3.9). There was 100% agreement 

by the Guideline Development Group regarding changes made to the CPG.    
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8.4 Results and recommendations 

 

8.4.1 Overview of search results and critical appraisal 

 

A total of 271 “hits” were obtained with database searching (Figure 8.2). One additional 

randomised controlled trial documented in a thesis was identified when reviewing the reference 

lists of included studies. 235 The majority of primary studies identified by the search strategy 

were excluded due to being duplicates (n=136). There was 100% agreement between the two 

independent reviewers (CW, BH) regarding the selection of studies.  

 

Thirty-three studies reported across 35 papers were included. The majority of studies examined 

the effectiveness of Pilates exercise in people with CLBP where 29 studies reported across 31 

papers were included. 2, 5-10, 169, 178, 185, 191, 194, 198, 233-235, 240, 259-263, 266, 268, 280, 392-396 Meanwhile, two 

studies explored the definition and application of Pilates exercise, 3, 4 and two other studies 

suggested how to identify people with CLBP who may benefit and/or not benefit from Pilates 

exercise. 12, 13  

 

There was 100% agreement regarding the level of evidence of included studies. There was 

“almost perfect” agreement between 2 independent reviewers (CW, BH) with regards to the 

methodological quality of evidence contained in research studies (k> 0.80 and p= 0.00) (Table 

8.11). 242 Disagreements were resolved through discussion with the third reviewer (AB).   

 

Table 8.11 Level of agreement between two reviewers regarding study quality 

Critical Appraisal Tool Percentage 

Agreement 

Kappa Statistic 

(p value)  

2011 Oxford Level of Evidence Hierarchy 227 100.0% 1.0 

Revised Assessment of Multiple Systematic Reviews 229 86.4% 0.82 (p=0.00) 

McMaster Critical Review Form for Quantitative Studies 90 95.3%    0.88 (p=0.00) 

Modified Physiotherapy Evidence Database Tool 357 93.4%    0.85 (p=0.00) 

Abbreviations: CI – confidence interval 
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Figure 8.2 Search results: Publications included in the guideline 

 

 + Cumulative Index to Nursing and Allied Health Literature; ++ Physiotherapy Evidence Database; 
+++ Dissertations and Theses, Medical and Health Complete, Nursing and Allied Health Source 

  

Records excluded (n=81): 

Not published in full (n=11), not in the 

English language (n=13), not within a peer-

reviewed journal (n=43), not evaluating 

Pilates exercise (n=5, not  

in people with CLBP (n=9) 
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Records after duplicates removed (n=136) 

Records identified with database searching 

(n=300):  

CINAHL = 62+ Proquest databases+++ = 32 

Cochrane = 25 Scopus = 53 

Medline = 29 Sport Discus = 37 

PEDro++ = 21 Web of Science = 41 

 

Additional records 

that fulfilled selection 

criteria identified 

through review of 

reference lists of 

included studies (n=1) 

Records screened (n=136): 

Published in full in English within 

a peer-reviewed journal (or 

theses) evaluating the 

effectiveness of Pilates exercise in 

people with CLBP 

 

Full text papers excluded (n = 20): 

Irrelevant aim and/or methods (n=5), not 

investigating Pilates exercise (n=11), in 

people with CLBP (n=4) 

 

Papers included with respect to each research question (n=33, reported 

over 35 papers):  

1. How is Pilates exercise defined, and used to treat people with CLBP? (n=2) 

2. How effective is Pilates exercise in reducing disability in people with CLBP (n= 29 

reported across 31 papers) 

3. How can people with CLBP be identified who will benefit, or not benefit from 

Pilates exercise? (n=2) 
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Full text papers assessed for 

eligibility (n=55): 

Relevant aim and methods  

in relation to Pilates exercise and 

people with CLBP 
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8.4.2 How is Pilates exercise defined, and used, to treat people with chronic low back pain? 

  

8.4.2.1 Recommendations  

 

Recommendations regarding the definition and application of Pilates exercise in people with 

CLBP are provided in Table 8.12. Identifying features and essential components of Pilates 

exercise for people with CLBP are listed, along with suggested parameters, supervision levels, 

and use of equipment. How to individualise programs for people with CLBP is also described, 

as well as prescription and progression principles.   

 

8.4.2.2 Underlying evidence and methodological quality 

 

A systematic review and Delphi survey described the use and application of Pilates exercise 

in people with CLBP and therefore were included in this review.3, 4 Study descriptions, 

findings, and limitations have been summarised in Appendix 8A.  With regards to level of 

evidence, both studies represented Level V evidence on the 2011 Oxford Centre for Evidence 

Based Medicine (CEBM) hierarchy of evidence. 227 The systematic review represented Level 

V evidence as expert opinion articles were included as primary studies in this review.3 The 

Delphi study also represented Level V evidence as findings were derived from the opinion of 

an expert panel of Australian physiotherapists. 4 

 

In terms of methodological quality, the systematic review achieved a low score on the R-

AMSTAR (Table 8.13).3, 229 The low R-AMSTAR score was, in part, due to several items being 

irrelevant to a systematic review examining a definition, rather than the efficacy, of a 

treatment (Items 7-9). Meanwhile, the methodological quality of the Delphi survey was 

excellent with no areas for improvement identified with the McMaster appraisal tool. 4, 90
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Table 8.12 Expert opinion recommendations: Defining and using Pilates exercise to treat people with chronic low back pain (Grade F evidence)* 

* Based on systematic review of evidence conducted on June 13, 2014 

Identifying features of Pilates exercise 

Pilates exercise may be identified by its emphasis on breathing, posture, and movement control, and focus on improving core stability, flexibility, endurance, 

and proprioception. A mind-body connection, concentration, coordination, precision, and control may also be required to perform Pilates exercise. 3, 4 

 

Essential components of Pilates exercise  

Repetitive low-load exercise using specialised Pilates exercise equipment may improve muscle strength, flexibility, and balance in people with chronic low 

back pain. Pilates exercise may also focus on the recruitment of lumbo-pelvic stabilising muscles, including the pelvic floor. Regular encouragement and 

feedback on technique may be important, as well as education and re-assessment. Home exercises and functional integration of exercise principles may 

also be beneficial. 4 

 

Exercise parameters, supervision levels, and equipment 

People with chronic low back pain may benefit from supervised Pilates exercise sessions of 30-60 minutes in duration, twice per week, for 3-6 months, in 

addition to home exercises. 4 Individual supervision may be helpful at the start of a program, but after 2 weeks, group sessions of 2-4 clients per therapist 

may be more appropriate. 4 Specialised Pilates equipment, such as a Reformer, Trapeze Table, and Wunda Chair, may also be used.3, 4 
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Table 8.12 Expert opinion recommendations: Defining and using Pilates exercise to treat people with chronic low back pain (Grade F evidence) (cont)* 

* Based on systematic review of evidence conducted on June 13, 2014 

Individualisation of exercises 

A client’s level of body awareness, flexibility, movement control, posture, strength, and functional limitations may be considered in Pilates exercise prescription. 

Consideration may also be given to the severity of client symptoms and pathology, as well as the presence of psychological factors and fear avoidance behaviour.  

Successful Pilates exercise programs may also need to be consistent with client goals, availability, commitment, and financial capacity. 4 

 

Prescription principles 

It is recommended that an initial physiotherapy assessment is undertaken to understand the needs, functional ability, irritability, and pathology of people with 

chronic low back pain. Clients may need to be educated regarding the purpose of Pilates exercise and chronic pain mechanisms, and be challenged regarding 

maladaptive fear avoidance beliefs. Supervision of exercises, monitoring of technique, and reassessment of symptoms and functional ability may also be 

beneficial. 4 

 

Progression principles 

Exercises may be progressed by the addition of breathing, limb movement, and segmental spinal movement to the activation of lumbo-pelvic stabilising 

muscles. The complexity, duration, or load of exercises may also be increased, and the level of supervision, feedback, and the base of support decreased. 

Movement into a direction or range of movement that is feared or avoided may add challenge. Integrating principles of control and stabilisation into functional 

activities or sports may also add difficulty. 4 
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Table 8.13 Methodological quality of systematic review defining Pilates exercise 3 

Revised Assessment of Multiple Systematic Reviews criteria 229     Item Score                                     

(/4) 

1. Was an ‘a priori’ design provided?  4 

2. Was there duplicate study selection and data extraction? 1 

3. Was a comprehensive literature search performed? 3 

4.  Was the status of publication used as an inclusion criterion? 3 

5.  Was a list of studies (included and excluded) provided? 1 

6.  Were the characteristics of the included studies provided? 2 

7.  Was the scientific quality of the included studies assessed and documented? 1 

8.  Was the scientific quality of the included studies used appropriately in 

formulating conclusions? 

1 

9.  Were the methods used to combine the findings of studies appropriate? 1 

10. Was the likelihood of publication bias assessed? 1 

11. Was the conflict of interest stated? 1 

Total Score     19/44 

 

8.4.2.3 Explanation of the development and grading of recommendations 

 

Recommendations were developed through the consideration of findings of the two included 

studies.3, 4 The grade of recommendations was low as both studies represented Level V 

evidence (expert opinion). 307, 367 Although the methodological quality of papers was deemed 

less relevant to scoring recommendations regarding the definition of Pilates exercise, the 

quality of the systematic review was reasonable given its aims (19/44) (Table 8.13), and the 

Delphi survey achieved the maximum score for quality (16/16). 3, 4 

 

8.4.2.4 Clinical implications 

 

The recommendations in Table 8.12 provide preliminary guidance for the design and delivery 

of Pilates exercise programs for people with CLBP. More specific advice regarding the 

application of Pilates exercise in people with CLBP is not possible at the current time due to 

the paucity of evidence. There is an argument, though, that more prescriptive 

recommendations may be inappropriate for people with CLBP given the heterogeneity of this 

condition. 397  
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Given the underlying evidence is low, recommendations should be implemented with caution. 

342, 356, 398 For example, client outcomes should be monitored closely, and Pilates exercise 

programs adapted as required for individual clients, rather than the CPG being rigidly followed. 

307, 398 Consideration of resources and costs associated with Pilates exercise, and alternative 

therapies may also be relevant to treatment decision-making. 366, 399 

 

8.4.2.5 Research implications 

 

There is paucity of research investigating the definition and application of Pilates exercise to 

treat people with CLBP.3, 4  Future research should examine the accuracy of guideline 

recommendations in relation to essential components of Pilates exercise, ideal parameters, 

supervision levels, and equipment use, and principles for prescription and progression. One 

way to test recommendations would be to evaluate the relative effectiveness of different 

Pilates exercise regimes in people with CLBP with a clinical trials. 4 

 

8.4.3 How effective is Pilates exercise in reducing disability in people with chronic low back 

pain? 

 

8.4.3.1 Recommendations  

 

Recommendations with regards to the effectiveness of Pilates exercise in reducing disability 

in people with CLBP is provided in Table 8.14. Recommendations are grouped according to 

comparison treatment groups, such as usual care and physical activity, other forms of 

exercise, and massage therapy. There are also recommendations regarding use of Pilates 

exercise equipment versus no specialised equipment.  
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Table 8.14 Recommendations: Effectiveness of Pilates exercise in reducing disability in people with chronic low back pain (Grade B-D Evidence)* 

$ usual care and physical activity included use of medications or health professional treatment as required, and continuation of an individual’s usual activities of daily living which may or may 
not have involved a physical exercise routine (depended on the clinical trial); * Based on systematic review of evidence conducted on June 13, 2014 

 
  

Weak Recommendation 1: People with chronic low back pain should consider undertaking Pilates exercise as it may offer superior benefits to usual 

care and physical activity$ between 4 to 15 weeks.   

 

Grade B (Moderate) Evidence  

Pilates exercise offers equivalent improvements in: 

                               i. hip extensor strength at 4 weeks when compared to regular physical activity. 178, 280 

                               ii. kinesiophobia at 6 weeks if combined with education and compared to education alone. 260 

                               iii. pain, functional ability, and kinesiophobia at 24 weeks if combined with education, and compared to education alone. 260 

Grade C (Weak) Evidence 

Pilates exercise may offer greater improvements in: 

                               i. pain and functional ability between 4 and 15 weeks when compared to usual care and physical activity. 178, 258, 260, 262, 280 

                               ii. quality of life in terms of general health perception, pain, physical role limitations, and vitality at 15 weeks. 258 
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Table 8.14 Recommendations: Effectiveness of Pilates exercise in reducing disability in people with chronic low back pain (Grade B-D Evidence) (cont)* 

 

 

 

 

 

 

 

 

 

* Based on systematic review of evidence conducted on June 13, 2014 

  

Weak Recommendation 2: People with chronic low back pain should consider undertaking Pilates exercise as it offers at least equivalent 

outcomes to other forms of exercise between 6 and 24 weeks. 

 

Grade B (Moderate) Evidence   

Pilates exercise offers equivalent improvements to: 

i. other forms of exercise in terms of pain self-efficacy and quality of life at 6 and 12 weeks. 261, 263, 306 

ii. other forms of exercise in terms of pain, functional ability, pain self-efficacy, and quality of life at 24 weeks. 261, 263, 306 

iii. cycling in terms of anticipatory postural adjustments of trunk muscles at 8 weeks. 263, 306 

iv. cycling in terms of pain catastrophizing and fear avoidance behaviour at 8 and 24 weeks. 263, 306 

Grade D (Conflicting) Evidence 

Pilates exercise may offer greater improvements to other forms of exercise in pain and functional ability between 6 and 12 weeks. 261, 263, 306 
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Table 8.14 Recommendations: Effectiveness of Pilates exercise in reducing disability in people with chronic low back pain (Grade B-D Evidence) (cont)* 

 # including a Reformer, Trapeze Table/Cadillac, Step Chair, Ladder Barrel; * Based on systematic review of evidence conducted on June 13, 2014

Weak Recommendation 3: People with chronic low back pain should consider Pilates exercise as an alternative to massage therapy as it may offer 

superior benefits at 6 weeks.  

 

Grade C (Weak evidence): 

* Pilates exercise may offer greater improvements in back extensor strength and quality of life measures of vitality at 6 weeks. 233 

* Pilates exercise may offer equivalent improvements in pain, functional ability, self-efficacy, and fear of re-injury at 6 weeks. 233 

 

Weak Recommendation 4: People with chronic low back pain should consider use of specialised equipment when undertaking Pilates exercise as it may 

offer superior benefits at 24 weeks.  

 

Grade B (Moderate evidence): 

* Pilates exercise using specialised equipment offers equivalent improvements in pain, functional ability and kinesiophobia at 6 weeks, and pain at 24 weeks. 

266 

 

Grade C (Weak evidence): 

* Pilates exercise using specialised equipment may offer superior improvements in functional ability and kinesiophobia at 24 weeks. 266 
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8.4.3.2 Underlying evidence and methodological quality   

 

Twenty-nine studies reported over 31 papers evaluated the effectiveness of Pilates exercise 

in people with CLBP (Table 8.15). Appendix 8B provide a description of individual studies, 

their findings, and limitations.  The 29 studies included 7 systematic reviews, 2, 5-10 11 

randomised controlled trials reported over 13 papers, 178, 233-235, 240, 258-263, 266, 280 7 pseudo-

randomised controlled trials, 185, 191, 198, 268, 392, 393, 395 a prospective cohort study, 394 and 3 case 

series articles. 169, 194, 396 Although systematic reviews were identified, they did not represent 

Level I evidence as they included non-randomised controlled trials. The level of evidence of 

consequently ranged from Level II to IV evidence on the 2011 Oxford hierarchy of evidence. 

227   

 

8.4.3.2.1 Level II evidence 

 

Eleven RCTs reported across 13 papers were identified (Table 8.15).  Six RCTs compared 

Pilates exercise to usual care and physical activity 178, 235, 240, 258, 260, 262, 280 and 3 RCTs compared 

Pilates exercise to other forms of exercise. 234, 259, 261, 263 Meanwhile, one RCT compared Pilates 

exercise to massage therapy 233 and another RCT compared Pilates exercise with specialised 

equipment to Pilates exercise without specialised equipment. 266 

 

Eight RCTs were rated as having good to excellent methodological quality with the McMaster 

appraisal tool, and a low risk of bias with the modified PEDro tool (Table 8.16 and 8.17). 178, 

235, 258-261, 263, 266, 280 Meanwhile, 3 RCTs were rated as having fair or poor methodological 

quality with the McMaster appraisal tool, and a moderate to high risk of bias with the 

modified PEDro tool. 90, 233, 234, 240, 357 

 

Areas requiring improvement according to the McMaster critical appraisal tool included 

sample size justification (Item 6), use of valid and reliable outcome measures (Item 8, 9), 

description of Pilates exercise (Item 10), and discussion of the clinical importance of results 

(Item 13) (Table 8.16). 90 Areas requiring improvement according to the modified PEDro scale 

were similar, but there were additional opportunities for low quality studies to improve their 

score (Table 8.17). 357 For example, authors needed to ensure concealed allocation into 

groups (Item 3), blinding of the assessor (Item 7), follow-up of at least 85% of participants 

(Item 8), and use of intention to treat analyses to interpret findings (Item 9). 
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Table 8.15 Included studies: Effectiveness of Pilates exercise in reducing disability in people with chronic low back pain 

* As per 2011 Oxford hierarchy of evidence 227 

Level of 

evidence* 

Study design Included studies   

II Randomised controlled trials 

(n=11 - reported over 13 

papers) 

 

Anderson, 2005 233 

Borges et al., 2014 258 

Brooks et al., 2012 263 and  

Marshall et al., 2013 259 

Da Luz et al., 2014  266 

Gagnon, 2005 234 

MacIntyre, 2006 235 

Miyamoto et al., 2013 260 

Quinn, 2005 240 

Quinn et al. 2011 262 

Rydeard, 2001 280 and  

Rydeard et al., 2006 178 

Wajswelner et al., 2012 261 

III Systematic review of Level II 

and III evidence (n=2) 

Miyamoto et al., 2013 7 

Pereira et al., 2012 8 

  

 Pseudo randomised controlled 

trial (n=7) 

Curnow et al., 2009 392 

Da Fonseca et al., 2009 191 

Gladwell et al., 2006 185 

Lee et al., 2014  393 

Pappas et al., 2013 395 

Rajpal et al., 2009 198 

Zeada et al. 2011268 

 Prospective cohort (n=1) Notarnicola et al., 2013 394   

 

IV Systematic review of Level II 

to IV evidence (n=5) 

Aladro-Gonzalvo et al. 2012 5 

La Touche et al., 2008 2  

Lim et al., 2011  6 

Posadzki et al., 2011  9 

Wells et al., 2013  10 

 Case series (n=3) Donzelli et al., 2006 194 Lim et al., 2008 169 Taylor et al., 2011 396 
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Table 8.16 Methodological quality of primary quantitative studies: McMaster Critical Review Form for Quantitative Studies 90 

+ Where Item 1 = purpose; Item 2 = literature review; Item 3 = study design; Item 4 = blinding; Item 5 = sample description; Item 6 = sample size; Item 7 = ethics and consent; Item 8 = 
validity of outcomes; Item 9 = reliability of outcomes; Item 10 = intervention description; Item 11 = Statistical significance; Item 12 = statistical snalysis; Item 13 = clinical importance; Item 14 
= conclusions; Item 15 = clinical implications; Item 16= study limitations; * Where the total McMaster score <8 – Poor quality; 9-10 – Fair quality; 11-12 – Good quality; 13-14 – Very good 
quality; 15-16 - Excellent quality  
  

Study 
McMaster items+ Total score 

(/16) 

Qualitative 

descriptor* 1 2  3  4 5  6  7  8  9  10 11  12 13 14 15 16 

Level II evidence                   

Anderson, 2005 233 1 1 1 1 1 0 0  0 0 1 0 1 0 1 1 1 10 Fair 

Borges et al., 2014 258 1 1 1 1  1 1 1 0 0 1 1 1 0 1 1 1 13 Very Good 

Brooks et al., 2012 263 1 0 1 1 1 1 1 0 0 0 1 1 1  1 1 1 12 Good 

Da Luz et al., 2014  266 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 16 Excellent 

Gagnon, 2005 234 1 1 1 0 1 0 1 0 0 0 1 1 0 1 1 1 10 Fair 

MacIntyre, 2006 235  1 1 1 1 1 1 1 1 1 1 1 1 0  1 1 1 15 Excellent 

Marshall et al., 2013 259 1 1 1 1 1 1 1 1 1 0 1 1 1  1 1 1 15 Excellent 

Miyamoto et al., 2013 260 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 16 Excellent 

Quinn, 2005 240 1 1 1 0 0 0 1 0 0 0 1 1 0 0 0 0 6 Poor 

Quinn et al., 2011 262 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 0 13 Very good 

Rydeard, 2001 280 1 1 1 1 1 0 1 0 0 0 1 1 1 1 1 1 12 Good 

Rydeard et al., 2006 178 1 1 1 1 1 0 1 1 1 0 1 1 1 1 1 1 14 Very Good 

Wajswelner et al., 2012 261 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 16 Excellent 
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Table 8.16 Methodological quality of primary quantitative studies (cont) 

+ Where Item 1 = purpose; Item 2 = literature review; Item 3 = study design; Item 4 = blinding; Item 5 = sample description; Item 6 = sample size; Item 7 = ethics and consent; Item 8 = validity 
of outcomes; Item 9 = reliability of outcomes; Item 10 = intervention description; Item 11 = Statistical significance; Item 12 = statistical snalysis; Item 13 = clinical importance; Item 14 = 
conclusions; Item 15 = clinical implications; Item 16= study limitations; * Where the total McMaster score <8 – Poor quality; 9-10 – Fair quality; 11-12 – Good quality; 13-14 – Very good 
quality; 15-16 - Excellent quality  
  

Study 
McMaster items+ 

Total score 

(/16) 

Qualitative 

descriptor* 

1 2  3  4 5  6  7  8  9  10 11  12 13 14 15 16   

Level III evidence                   

Curnow et al., 2009 392 1 0 0 0 0 0 0 0 0 1 1 1 0 0 1 0 5 Poor 

Da Fonseca et al., 2009 191 1 1 0 0 1 0 1 0 0 0 0 0 0 0 0 0 4 Poor 

Gladwell et al., 2006 185 1 1 0 1 1 0 1 1 1 1 1 1 0 1 1 1 13 Very Good 

Lee et al., 2014  393 1 1 1 0 1 0 0 0 0 1 1 1 0 1 1 1 10 Good 

Notarnicola et al., 2013 394 1 0 0 1 1 0 1 1 0 1 1 1 0 1 1 1 11 Good 

Pappas et al., 2013 395 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 2 Poor 

Rajpal et al., 2009 198 0 0 0 0 0 0 1 0 0 1 1 1 0 0 0 1 5 Poor 

Zeada et al. 2012 268  1 0 0 0 1 0 0 0 0 1 1 0 0 0 0 0 4 Poor 

Level IV evidence                   

Donzelli et al., 2006 194 1 0 0 1 1 0 0 1 1 0 0 0 0 0 0 0 5 Poor 

Lim et al., 2008 169 1 1 0 1 1 0 0 1 1 1 1 1 1  1 1 1 13 Very Good 

Taylor et al., 2011 396 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 14 Very Good 
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Table 8.17 Methodological quality of randomised controlled trials: Modified Physiotherapy Evidence Database (PEDro) tool 357 

+ Where Item 1 = eligibility criteria; Item 2 = random allocation; Item 3 = allocation concealment; Item 4 = similar groups at baseline; Item 5 = subject blinding; Item 6 = therapist blinding; Item 

7 = assessor blinding; Item 8 = 85% follow up; Item 9 = intention to treat; Item 10= between group comparison; Item 11 = point measures and measures of variability; Item 12 = sample 

justification; Item 13 = valid and reliable outcome measures; Item 14 = adverse or side effects; * Score out of 6 for items 2-4, 7-9 used to grade risk of bias

Randomised controlled trial 
Modified PEDro items+ 

Total score 

(/14) 
Risk of bias* 

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

Anderson, 2005 233 1 1 1 1 0 0 1  0 0 1 1 0 0 0 7 4/6 = Moderate  

Borges et al., 2014 258 1 1 1 1  0 0 1 1 1 1 1 1 1 0 11 6/6 = Low 

Brooks et al., 2012 263 1 1 1 1 1 0 1 1 1 1 1 1 0  0 11 6/6 = Low 

Da Luz et al., 2014  266 1 1 1 1 0 0 1 1 1 1 1 1 1 1 12 6/6 = Low 

Gagnon, 2005 234 1 1 0 1 0 0 0 0 0 1 1 0 0 1 6 2/6 = High 

MacIntyre, 2006 235  1 1 1 1 0 0 1 1 0 1 1 1 1  0 10 5/6 = Low  

Marshall et al., 2013 259 1 1 1 1 1 0 1 0 1 1 1 1 1  0 11 5/6 = Low  

Miyamoto et al., 2013 260 1 1 1 1 0 0 1 1 1 1 1 1 1 1 12 6/6 = Low  

Quinn, 2005  240 

 
1 1 0 0 0 0 0 0 0 1 1 0 0 0 4 1/6 = High 

Quinn et al., 2011 262 1 1 1 1 0 0 1 0 1 1 1 0 0 1 9 5/6 = Low  

Rydeard, 2001 280 1 1 1 1 0 0 1 1 1 1 1 0 0 0 9 6/6 = Low  

Rydeard et al., 2006 178 1 1 1 1 0 0 1 1 1 1 1 0 1 0 10 6/6 = Low  

Wajswelner et al., 2012 261 1 1 1 1 0 0 1 1 1 1 1 1 1 1 12 6/6 = Low  
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8.4.3.2.2 Level III evidence 

 

With regards to Level III evidence, two systematic reviews of Level II and III evidence, 7, 8 seven 

pseudo-randomised controlled trials, 185, 191, 198, 268, 392, 393, 395 and one prospective cohort study 

394 met the inclusion criteria (Table 8.17). The two systematic reviews conducted meta-

analyses evaluating the effectiveness of Pilates exercise compared to minimal intervention 

or usual care and physical activity, and other forms of exercise. 7, 8  The primary studies 

compared Pilates exercise to usual care and physical activity (102, 103, 105, 107, 108), other 

forms of exercise, 198 and different Pilates exercise protocols, 392 and use of equipment. 393 

 

The two systematic reviews were considered to have good to very good methodological 

quality with the R-AMSTAR (Table 8.18). 7, 8, 229 Their R-AMSTAR quality scores could have 

been higher with documentation of included and excluded studies (Item 5), assessment of 

publication bias (Item 10), and provision of a statement on conflicts of interest (Item 11).   

Pereira et al. also would have achieved a higher R-AMSTAR score if a more detailed 

description of included studies was provided (Item 6), and the scientific quality of primary 

studies was used to formulate conclusions (Item 8). 8 

 

Meanwhile, two pseudo-RCTs and a cohort study were considered to have good to very good 

methodological quality according to the McMaster appraisal tool (Table 8.16). 90, 185, 393, 394 

These studies investigated Pilates exercise versus usual care and physical activity (103, 108) 

and mat versus equipment Pilates. 393  In contrast, five other pseudo-RCTs had poor 

methodological quality. 185, 191, 198, 268, 392, 393, 395  The methodological quality of the pseudo-RCTs 

would have been higher if a different study design was used (item 3), the sample size was 

justified (item 6), and the clinical importance of results was discussed (item 13). 90 The use of 

assessor blinding (Item 4), valid and reliable outcome measures (Items 8, 9), and the 

formation of conclusions based on the quality of evidence (Item 14) also would have 

increased their methodological quality (Table 8.16).90
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Table 8.18 Methodological quality of systematic reviews: Revised Assessment of Multiple Systematic Reviews (R-AMSTAR) 229 

Systematic review  R-AMSTAR items+ Qualitative 

descriptor* 

Item 

1 (/4) 

Item 

2 (/4) 

Item 

3 (/4) 

Item 

4 (/4) 

Item 

5 (/4) 

Item 

6 (/4) 

Item 

7 (/4) 

Item 

8 (/4) 

Item 

9 (/4)  

Item 

10 (/4) 

Item 

11 (/4) 

Total 

(/44) 

 

Level III evidence              

Miyamoto et al., 2014 7 4 4 3 4 2 4 4 4 4 2 1 36 Very Good 

Pereira et al., 2012 8 3 4 4 3 2 2 4 2 4 2 2 32 Good 

Level IV evidence              

Aladro-Gonzalvo et al. 2012 5 4 4 3 3 4 4 4 4 3 2 2 37 Very Good 

La Touche et al., 2008 2 3 2 2 1 1 3 3 1 1 1 1 19 Poor 

Lim et al., 2011 6 4 2 4 3 4 4 3 4 3 3 1 35 Very Good 

Posadzki et al., 2011 9 3 4 3 4 4 2 3 4 1 1 1 30 Good 

Wells et al., 2013  10 4 2 3 2 2 4 4 4 1 1 3 30 Good 

+ where Item 1 = a priori design; Item 2 = duplicate selection and extraction; Item 3 = comprehensive literature search; Item 4 = status of publication as inclusion criteria; Iterm 5 = list of 
included and excluded studies; Item 6 = study characteristics; Item 7 = scientific quality of included studies assessed; Item 8 = scientific quality of included studies influenced conclusions; Item 
9 = methods of combining findings appropriate; Item 10 = publication bias assessment; Item 11 = conflict of interest; * Where total R-AMSTAR score <22 – Poor methodological quality; 23-28 
Fair methodological quality; 29-33 Good methodological quality; 34-38 Very good methodological quality; 39-44 Excellent methodological quality
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8.4.3.2.3 Level IV evidence 

 

Five systematic reviews and 3 case series articles represented Level IV evidence (Table 8.15).  

2, 5, 6, 9, 10, 169, 194, 396 The systematic reviews represented Level IV evidence because one of their 

primary studies was classified as a parallel case series. 194 While this primary study did involve 

a control group, between-group comparisons were not made. As a consequence, any review 

that included this study (or a systematic review of reviews that included this study) had their 

level of evidence downgraded to Level IV evidence.  

 

One was a systematic review of systematic reviews, 10 while the other four systematic reviews 

included only primary studies. 2, 5, 6, 9 The systematic review of reviews was of good 

methodological quality according to the R-AMSTAR. 10, 229 Three of the four systematic 

reviews of primary studies conducted meta-analyses and achieved a good or very good R-

AMSTAR score for methodological quality. 5, 6, 9 The fifth systematic review was considered to 

have poor methodological quality. 2 Variable areas for improvement were identified across 

reviews, including items 2, 4-6, 8-11 on the R-AMSTAR (Table 8.18). 229 

 

It should be noted that R-AMSTAR scores for reviews may have been over-estimated or 

under-estimated. 10 Those that included a meta-analysis achieved higher scores for 

combining results (Item 9), even if a meta-analysis was inappropriate due to the clinical 

heterogeneity of primary studies. 10 For the systematic review of reviews, pooling of results 

also would have been inappropriate, but this was not recognised in the R-AMSTAR score for 

this item. 10, 229 

 

The three case series studies provided before and after treatment outcomes for Pilates 

exercise. 169, 194, 396 One study also reported parallel treatment findings for back school 

exercise. 194 Two case series achieved very good methodological quality scores with the 

McMaster appraisal tool, 169, 396 while the third was noted to have poor quality. 194 Areas for 

improvement were diverse across studies, including items 2-4, 6, 7, 10 and 11 on the 

McMaster Critical Review Form for Quantitative Studies (Table 8.16).90 
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8.4.3.3 Explanation of the development and grading of recommendations 

 

High quality Level II evidence studies had the most influence on recommendations regarding 

efficacy (Table 8.15). This was because lower levels of evidence were considered less credible 

due to poor methodological design and quality, and/or there was not a preponderance of 

studies with similar designs and outcomes to suggest additional recommendations. 227, 352, 355 

The grade of recommendations, however, was, at times, downgraded due to the 

inconsistency, indirectness, and imprecision of study findings.375-377 

 

The grade of recommendations was not lowered due to potential publication bias affecting 

results. 378 The likelihood of publication bias was lowered by the inclusion of grey literature 

(e.g. unpublished theses). Moreover, unpublished studies tended to be of lower 

methodological quality.  233, 234, 240 A funnel plot analysis to assess publication bias, however, 

was not undertaken due to the small number and heterogeneity of RCTs. 400 

 

Meanwhile, recommendations were not upgraded due to the magnitude of treatment effect. 

371 One RCT reported a between group mean difference twice the size of the MCID.  258 This 

RCT included people with CLBP and Human T-Lymphotrophic Virus-Type 1 (HTLV-1) so 

findings were considered less specific to people with CLBP alone. 258  

 

8.4.3.3.1 Pilates exercises versus usual care and physical activity 

 

Grade B (moderate) evidence originated from findings of high quality randomised controlled 

trials.   When Pilates exercise was compared to usual care and physical activity there were 

equivalent improvements in hip extensor strength at 4 weeks. 178, 280 When Pilates exercise 

with education was compared to education alone, equivalent improvements in kinesiophobia 

were noted at 6 weeks, and equivalent improvements in kinesiophobia, pain, and functional 

ability at 24 weeks. 260 
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Grade C (weak) evidence regarding the short term improvements in pain and/or functional 

ability was sourced from several randomised controlled trials of very good to excellent 

methodological quality. 178, 260, 280 While there was a high quality RCT that reported different 

findings, this may have been due to Pilates exercise being undertaken only once per week in 

this trial. 235 The guideline recommendation therefore specified that Pilates exercise needed 

to be undertaken more frequently in line with protocols of RCTs that reported benefits. 178, 

260, 280 

 

The primary reason the RCT findings were not considered Grade B (moderate) evidence was 

because statistically significant changes reported in studies were unlikely to be clinically 

significant 95% of the time. The grade was therefore lowered because of the imprecision of 

findings. 375 It could also be argued that the downgrading of evidence was supported by the 

inconsistency of findings where only three of four high quality RCTs noted statistically 

significant findings, 178, 260, 280 and the indirectness of one of the RCTs in relation to pain relief 

findings where participants were diagnosed with CLBP and HTLV-1. 376, 377 

 

Grade C (weak) evidence regarding improvements in quality of life was generated from 

findings of one high quality RCT. 258 The grade was reduced from Grade B to C as study 

participants were diagnosed with CLBP and the HTLV-1.  258 This meant that findings only 

indirectly related to people with CLBP. 376 In addition, several statistically significant findings 

may not have reached clinical significance 95% of the time so downgrading recommendations 

was supported by the imprecision of findings. 258, 375 

 

8.4.3.3.2 Pilates exercise versus other forms of exercise 

 

Grade B (moderate) evidence regarding the long term effects of Pilates exercise in people 

with CLBP at 24 weeks was sourced from two different RCTs of good to excellent 

methodological quality.  259, 261, 263 At 24 weeks, Pilates exercise and other forms of exercise 

resulted in equivalent improvements in pain and functional ability in both trials. 259, 261, 263 In 

the short term, though, there was conflicting results across trials. 259, 261, 263 This is reflected 

in grading of evidence for short term as Grade D or conflicting evidence. 307, 377  
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Grade B (moderate) evidence was also sourced from review of findings of individual high 

quality RCTs. Brooks et al. reported no statistically significant differences in anticipatory 

postural adjustments between Pilates exercise and cycling at 8 weeks. 263 When people in 

this RCT were followed up at 24 weeks, Marshall et al. reported no between-group 

differences in fear avoidance beliefs, and pain catastrophising at 8 weeks or 24 weeks.  259 

Wajswelner et al. also noted no statistically significant differences at any of 6, 12 or 24 weeks 

in terms of pain self-efficacy and quality of life. 261 

 

8.4.3.3.3 Pilates exercise versus massage therapy 

 

A weak recommendation was given for use of Pilates exercise to treat people with CLBP as 

an option to regular massage therapy. This was based on weak (Grade C) evidence sourced 

from one low quality RCT which compared Pilates exercise to massage. 233 Given there was 

only one low quality RCT on which this recommendation was based, the grade of this 

recommendation was downgraded from moderate (Grade B) evidence to weak (Grade C) 

evidence. 356  

 

8.4.3.3.4 Pilates exercise with and without specialised equipment 

 

The recommendation to consider use of specialised equipment was based on moderate 

(Grade B) and weak (Grade C) evidence sourced from one high quality RCT. 266 There was 

moderate (Grade B) evidence that there were no short term benefits for using specialised 

equipment over mat Pilates, and no superior benefits in terms of pain relief at any time 

period. 266 At 24 weeks, though, people with CLBP who used specialised equipment 

experienced greater improvements in functional ability and kinesiophobia. 266 The size of 

these benefits, however, were not large enough to be clinically significant 95% of the time so 

evidence for these findings were downgraded to weak (Grade C) due to imprecision. 375 The 

recommendation therefore highlighted that it was at 24 weeks Pilates exercise with 

specialised equipment may provide superior benefit, rather than earlier.  
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8.4.3.4 Clinical implications 

 

Recommendations to use Pilates exercise in people with CLBP, at least in the short term, 

relate to potential benefits and not risks of harm. This is because the likelihood of Pilates 

exercise causing harm or injury is estimated to be low, as per other forms of exercise for 

people with CLBP. 13, 334 Nevertheless, these recommendations are weak due to low grade of 

underlying evidence supporting superior benefits over other treatments. 356, 372, 398 This 

means that alternative treatments with stronger underlying evidence may also need to be 

considered.  

 

Client values and preferences should also play a role in treatment selection as effectiveness 

depends on adherence. 64, 401 According to a recent systematic review of qualitative studies, 

people with CLBP prefer exercises that match their abilities and skills, and value help and 

education from a therapist. 65 Moreover, people with CLBP acknowledged the success of 

financial and family incentives to exercise. 65  Supervised and individualised Pilates exercise, 

then, may be an appropriate choice for some people with CLBP who feel that Pilates exercise 

is achievable, economical, and rewarding.  

 

Treatment decision-making may also be aided by investigation of the resource and cost 

implications for Pilates exercise as a treatment for CLBP. 366, 399 While no research has been 

identified that has specifically explored the cost-effectiveness of Pilates exercise, Pilates 

exercise may prove to be an economically viable option for clients when compared to other 

interventions that require individualised hands on care. Conversely, other forms of exercise 

that do not require use of specialised equipment, or require less effort to perform correctly, 

may prove to be less expensive. 

 

8.4.3.5 Research implications 

 

Recent systematic reviews do not incorporate all available randomised controlled trials, and 

so need to be updated. Consideration as to the suitability of conducting meta-analyses by 

close inspection of both clinical and statistical heterogeneity is also advised. 10  An updated 

systematic review that carefully assessed heterogeneity has since been undertaken by 

authors of these guidelines. 11 
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Recommendations are based on either moderate, weak, or conflicting research evidence.307 

Further high quality randomised controlled trials are therefore required to confirm the 

consistency and precision of findings. 398  When conducting future RCTs, it is important to 

maximise methodological quality. 91  Previous RCTs have not justified their sample size, 

adequately described the intervention, blinded their assessor, used valid and reliable 

outcome measures, or reported on the clinical importance of findings (Table 8.16 and 8.17).  

 

Future RCTs should focus on exploring the efficacy of Pilates exercise in people with CLBP 

which relate to insufficient or conflicting evidence.11 Examples include the long term effects 

of Pilates exercise compared to usual care and physical activity and the short term effects 

compared to other forms of exercise. It may also be helpful to assess whether Pilates exercise 

with the addition of other treatments is more effective than without. 

 

Careful consideration should also be undertaken in relation to how Pilates exercise is used to 

treat people with CLBP. In this CPG, all trials using the word “Pilates” were included as 

potentially valid sources of research evidence. Pilates exercise, however, may be used 

differently in clinical practice and therefore may result in different outcomes to research 

trials.4, 11  It is therefore important for trials to clearly describe their Pilates exercise 

intervention so findings can be interpreted appropriately.  

 

In addition, to understand the specific effect of Pilates exercise, co-interventions should be 

minimised or avoided, and comparison treatments should be different to Pilates exercise. 289 

Several RCTs allowed co-interventions, such as medications and physiotherapy, which has 

meant that effect sizes may not only reflect the outcome of Pilates exercise alone. 178, 235, 260, 

289 In two RCTs comparing Pilates exercise to other forms of exercise, both exercise regimes 

included specific lumbar stabilisation. 234, 261 This treatment similarity may have contributed 

to the equivalent between group effects. 11  
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Apart from considering the benefits of Pilates exercise, investigation into the potential risks 

of harm and costs of Pilates exercise also need to be examined to facilitate treatment 

decision-making. It is assumed in these guidelines that risks of harm were low, but this was 

through extrapolation of research investigating risks of exercise in general, and a Delphi 

survey of 30 Australian physiotherapists. 13, 334 To the authors’ knowledge there does not 

appear to be any research investigating the cost effectiveness of Pilates exercise in people 

with CLBP.  

 

8.4.4 How can people with chronic low back pain be identified who may benefit, or not 

benefit from Pilates exercise? 

 

8.4.4.1 Recommendations  

 

Recommendations were generated from two studies, a case series article and a Delphi 

survey. 12, 13 Recommendations consisted of a checklist of assessment findings that may be 

useful for identifying people with CLBP who may benefit, or not benefit from Pilates exercise. 

These are listed in Table 8.19. 

 

8.4.4.2 Underlying evidence and methodological quality 

 

Two studies aimed to identify people with CLBP who would benefit from undertaking Pilates 

exercise.  12, 13 Appendix 8C contain a description of these studies, their findings and 

limitations. The study by Stolze, Allison and Childs was reported to be a prospective cohort 

study, but, on closer inspection, no control group was utilised. 12 It was therefore classified 

as a case series, representing Level IV evidence. 227 Meanwhile, the second study was a Delphi 

survey, representing Level V evidence, as findings were derived from the opinion of an expert 

panel. 13 

 

Stolze et al. was considered to have good methodological quality (Table 8.20). 12, 90 Higher 

scores would have been achieved if the study had a control group, assessor bias had been 

minimised, and valid and reliable outcome measures were used. 90 Meanwhile, the Delphi 

survey was considered to have excellent methodological quality. 13 No areas requiring 

improvement were identified (Table 8.20). 90 
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Table 8.19 Expert opinion recommendations: People with chronic low back pain who may benefit, or not benefit from Pilates (Grade F evidence) 307 

* Based on systematic review of evidence conducted on June 13, 2014 

Weak Recommendation 1: Pilates exercise may be beneficial for people with chronic low back pain with the following assessment findings. 12, 13 

 

Body mass index of at least 25kg/cm2 

Decreased active lumbar spine range of movement, especially into flexion 

Injury is on one side of the body 

Low back pain that is recurrent within the last 6 months 

Maladaptive movement patterns and weak lumbo-pelvic stabilising muscles 

Mechanical low back pain 

 

Minimal improvement in symptoms following manual therapy 

No leg symptoms in the previous week 

Pain intensity decreases after movement into a preferred direction 

Passive hip internal and external rotation in extension of at least 25 degrees 

Poor body awareness, posture, and breathing control 

Psychosocial factors and fear avoidance behaviour  

 

Weak Recommendation 2: Pilates exercise may not be appropriate for people with chronic low back pain with the following assessment findings. 13 

 

Acute, severe disc prolapse 

Acute, severe night pain 

Bladder and bowel dysfunction 

 

Indications of a possible fracture, tumour, or infection  

Pre-eclampsia 

Unstable fracture 
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Table 8.19 Expert opinion recommendations: People with chronic low back pain who may benefit, or not benefit from Pilates (Grade F evidence) 307 (cont) 

* Based on systematic review of evidence conducted on June 13, 2014

Weak Recommendation 3: Pilates exercise may need to be undertaken cautiously in people with chronic low back pain with the following 

assessment findings. 13 

 

Benign paroxysmal positional vertigo 

Cancer 

Constitutional symptoms 

High pain intensity and symptom irritability 

Hypertension 

Inguinal hernia 

Limited understanding of technique and experience with equipment 

 

Osteoporosis 

Poor balance, significant deconditioning and weakness 

Pregnancy 

Presence of yellow psycho-social flags 

Recent history of any type of surgery 

Significant radiculopathy or neurological deficiency 

Unstable spondylolisthesis 
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Table 8.20 Methodological quality of included studies: McMaster Critical Review Form for 

Quantitative Studies 90 

 

8.4.4.3 Explanation of the development and grading of recommendations 

 

Recommendations regarding how to identify people with CLBP who may benefit from Pilates 

exercise were generated from review of two studies representing Level IV and V evidence. 12, 

13  Recommendations regarding how to identify people with CLBP who may not benefit from 

Pilates exercise were generated from one study of Level V evidence. 13 The limited volume 

and low grade of evidence (Grade F) has meant that only weak recommendations could be 

made. 307, 367  

  

McMaster items Case Series 

12 (/1) 

Delphi Survey 

13 (/1) 

1. Was the purpose clearly stated? 1 1 

2. Was relevant background literature reviewed? 1 1 

3. Was the study design appropriate to study aims?  0 1 

4. Was there any assessor bias?  0 1 

5. Was the sample described in detail?  1 1 

6. Was the sample size justified? 1 1 

7. Was informed consent and ethical approval obtained?  1 1 

8. Were the outcome measures valid? 0 1 

9. Were the outcome measures reliable? 0 1 

10. Was the intervention described in detail?  1 1 

11. Were results reported in terms of statistical 

significance? 

1 1 

12. Were the statistical analyses method(s) appropriate? 1 1 

13. Was the clinical importance reported? 1 1 

14. Were conclusions appropriate given methods and 

results? 

1 1 

15. Were clinical implications of results reported? 1 1 

16. Were limitations of the study acknowledged? 1 1 

Total Score 12/16 16/16 



262 
 

8.4.4.4 Clinical implications 

 

These recommendations have been derived from two studies representing expert opinion 

evidence. 12, 13 These findings therefore require validation in future research studies before 

strong recommendations can be made.307 Therefore, while clinicians may find merit in 

following this CPG for selecting appropriate candidates for Pilates exercise, they should 

monitor and review individual responses to Pilates exercise closely. 307, 398 

 

The recommendations, however, may provide a stimulus for discussion between the clinician 

and client regarding treatment choices. This may assist in client-centered practice where the 

client has a role in treatment decision-making. 402 Consideration of resources and costs 

associated with Pilates exercise may also influence decision-making. 367, 399   

 

8.4.4.5 Research implications 

 

There is a paucity of research investigating how to identify people with CLBP who will benefit, 

or not benefit from Pilates exercise. Nevertheless, the two available studies provide direction 

for the design of future research trials. 12, 13 For example, the clinical prediction rule 

developed by Stolze et al. could be evaluated in a RCT, to evaluate whether people with three 

or more of the described features benefit from Pilates exercise. 12 Other features suggested 

to indicate people with CLBP will benefit from Pilates exercise in the Delphi survey could also 

be analysed through meta-regression in a large clinical trial. 13 

 

Future research may also explore how to accurately and consistently identify people with 

CLBP with body awareness or maladaptive movement patterns. 13 This, in turn, may assist in 

selecting appropriate candidates to undertake Pilates exercise. For example, there is 

increasing validity and reliability for a method of classifying people with CLBP with and 

without maladaptive movement patterns. 58, 75, 330 If people with CLBP and maladaptive 

demonstrated patterns are prescribed Pilates exercise, their outcomes with Pilates exercise 

may be better than those achieved by people with CLBP without maladaptive movement 

patterns.  
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8.5 Implementation framework 

 

The value of a CPG is in its implementation. This requires successful dissemination and 

evaluation strategies.403-405 It is therefore recommended that a CPG provides implementation 

ideas as well as recommendations.324, 347 The following section will explain optimal 

dissemination and evaluation strategies to increase utilisation of the CPG. 

 

8.5.1 Advice for guideline developers 

 

Utilising multiple methods of guideline dissemination may increase the likelihood of 

implementation by clinicians.403-405 Examples of guideline dissemination strategies are 

outlined in Figure 8.3.  A common mode of dissemination of CPGs is through publication in 

peer-reviewed journals and on guideline repository websites. 406 Online access to the CPG 

may increase its use as it can be retrieved whereever a physiotherapist is practising, as long 

as they have Internet access on their smart phone, tablet, or computer. 406-409 Hyperlinks may 

also be used in an online CPG which may assist in efficient navigation through content. 

Physiotherapists, then, may be more likely to read and implement an online CPG because of 

ease of access and navigation efficiency. 406, 410 

 

The other benefit of online storage is that full versions of the CPGs may be accessible by the 

physiotherapists. In journal publications, detailed methods of CPG may not be provided due 

to restrictions on the word count. 406 If physiotherapists have access to the full version of the 

CPG, the credibility of recommendations may be further appreciated as the method of 

development is detailed. This may increase the likelihood of implementation by 

physiotherapists who strive to be evidence-based. 350, 410 

 

Other methods of disseminating CPGs include presentations at conferences and continuing 

education sessions with physiotherapists. 403, 406-408 Conference presentations provide the 

opportunity to promote the CPG to a wide audience which may stimulate interest in applying 

recommendations in clinical practice. 403-405 This passive delivery of information, though could 

be supplemented by interactive educational workshops or webinars with physiotherapists. 

403  
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Figure 8.3 Guideline dissemination strategies and evaluation  
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Conference presentations combined with continuing education workshops or webinairs with 

physiotherapists may increase awareness and implementation of the CPG but also facilitate 

networking between physiotherapists involved in implementing recommendations. In 

addition, partnering with organisations who provide Pilates exercise education to 

physiotherapists may lead to the promotion of the CPG and incorporation of 

recommendations in their training.  Organisations that offer Pilates training to Australian 

physiotherapists include Dance Medicine Australia, Australian Physiotherapy and Pilates 

Institute, and Polestar Pilates Australia. 327, 328, 387 

 

Guideline dissemination can be evaluated in a variety of ways (Figure 8.3). For example, 

dissemination may be measured by monitoring the number of publications (and the ranking 

and impact factors of journals), conference presentations (and size of audience), and readers 

accessing online guideline content (website traffic and downloads). 347, 405, 411  The aim of 

guideline dissemination, though, is to facilitate implementation which should be measured 

through how recommendations are utilised in clinical practice.  

 

The success of guideline implementation will be evidenced by the increased use of the CPG 

by physiotherapists in clinical practice, and improvements in client outcomes (Figure 8.4). 

Auditing clinician notes and practice processes, as well as surveying practice managers, 

clinicians and clients may provide evidence of implementation. 403, 404 Measuring client 

outcomes is also important. 87, 403, 404 For example, comparing results when guideline 

recommendations are followed, and when they are not followed, may assist in understanding 

the effect of implementation. This could occur informally in clinical practice, but also in 

clinical trials.  
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Figure 8.4 Measuring guideline implementation success 

 

8.5.2 Advice for physiotherapists 

 

The success of guideline implementation may be optimised by consideration of factors 

influencing guideline applicability. Four steps have been identified from the AGREE II for 

physiotherapists and practice managers to follow to ensure successful implementation of the 

CPG (Figure 8.5). 324 These steps include: (1) identification of barriers and facilitators; (2) 

consideration of resource implications; (3) provision of advice and/or tools for staff; and  (4) 

monitoring and auditing the success of implementation (Figure 8.5). These steps will now be 

discussed in greater detail.  
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Figure 8.5 Steps to successful guideline implementation   

 

8.5.2.1 Identify barriers and facilitators to implementation 

 

Barriers may restrict or prevent physiotherapists from following CPG recommendations in 

clinical practice, while facilitators may enhance or allow physiotherapists to follow the CPG 

recommendations.412 Barriers and facilitators can relate to personal factors of the 

physiotherapist, such as knowledge, attitudes, and skills, but also to their physical, social, and 

economical environment. 410, 411, 413, 414 They, therefore, can vary between physiotherapists, 

and need to be explored individually. Table 8.21 provides some examples of how personal 

and environmental factors may present as barriers or facilitators to implementation of this 

CPG.   

 

Barriers to the implementation of guidelines should be identified and addressed as soon as 

possible. 403, 405  Barriers could include a lack of motivation or resistance to change in clinical 

practice by physiotherapy staff. These barriers may be overcome by the identification and 

use of facilitators, such as interactive education sessions, discussion of concerns, and 

consideration of incentives for change. 403, 407, 408, 414   
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Table 8.21 Examples of barriers and facilitators to guideline implementation411-414 

 Barriers Facilitators 

Personal factors   

Knowledge e.g. Poor awareness due to 

limited access and time to 

review the guideline 

e.g. Give access (hard and soft copy) 

and time to review CPG, continuing 

education presentation and summary 

handout 

Attitude e.g. Apathy and reluctance 

to change practice, concerns 

with following guideline 

e.g. Provide incentives to change 

(financial and social), interactive 

education to discuss concerns, 

monitoring of client outcomes 

Skills e.g. Lack experience or 

expertise in using specialised 

Pilates equipment, and 

screening for medical co-

morbidities 

e.g. Organise training and workshop to 

up-skill staff, provide opportunities for 

peer-learning during clinical practice 

Environment   

Physical  e.g. Insufficient space for 

using specialised Pilates 

equipment or conducting 

group classes, limited staff 

availability 

e.g. Review clinical space use and 

timetabling, explore use of some, and 

not all equipment, seek more staff and 

different premises if indicated 

Social e.g. Conflicting expectations 

of clients, referrers, third 

party payers and employers 

e.g. Education and promotional 

material for different target 

audiences, close monitoring and 

reporting of client outcomes 

Economic e.g. Limited funds to 

purchase equipment, offer 

longer or more 

individualised sessions 

e.g. Consider purchase of some, but 

not all equipment, review billing 

procedures and scheduling, give 

clients treatment options 
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There are, however, barriers to implementation that can be out of the physiotherapist’s 

control. For example, guideline implementation may be hampered by conflicting treatment 

requests or requirements by clients and third-party payers. 407, 408, 414  While a physiotherapist 

may attempt to combat these barriers with education and promotion of the CPG, client-

centre care and limited funding for treatment may mean deviation from the CPG is necessary. 

81, 402, 415 

 

8.5.2.2 Identify resource implications of implementation 

 

Resource limitations in terms of time, staffing, and finance, also need to be acknowledged 

and addressed in the local environment. 366, 408, 412-414 For example, there may need to be a 

change in appointment scheduling to allow longer sessions and closer supervision of 

exercises. This may involve more staff, a change in working hours, and billing procedures. 

One way of managing the increased cost of Pilates exercise sessions, with more time and 

individualised supervision being required, may be billing these sessions as physiotherapy 

consultations. This is likely appropriate given exercises would be individualised for clients.  

 

If physiotherapists followed the CPG, there also could be greater space and cost requirements 

with the use of specialised Pilates exercise equipment and/or the inclusion of small group 

classes. This challenge may be managed with a review of the use of space and scheduling 

within the clinic, and revision of billing for equipment versus mat classes. If the expense of 

specialised equipment is unable to be met, though, mat-based Pilates exercise may still offer 

equivalent benefits for people with CLBP in the short term, and equivalent outcomes in terms 

of pain relief at 6 and 24 weeks. 266  

 

8.5.2.3 Provide advice and/or tools to assist 

 

Once practice managers and physiotherapists are educated and committed to utilising 

guidelines, a change in workplace environment and routine may assist implementation. 405, 

406 For example, to remind staff regarding the CPG, stimulus information could be placed on 

walls, computer screen savers, or emailed to staff. 405, 406 Clients or referring health 

professionals may also be provided with promotional information regarding the CPG and the 

use of Pilates exercise to treat people with CLBP. 405  
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A table summarising research evidence on the effectiveness of Pilates exercise (extracted 

from the CPG recommendations) is provided below (Table 8.22). This could be used as a 

reminder to discuss Pilates exercise options with clients and referrers.  

 

Table 8.22 Summary of the effectiveness of Pilates exercise in reducing disability of people 

with chronic low back pain (based on guideline) 

Comparison treatments Between 4 to 15 weeks At 24 weeks  

Pilates exercise versus 

usual care and physical 

activity 

Pilates may provide greater 

improvements than usual care 

and physical activity+ [C] 

Pilates exercise with 

education++ provides 

equivalent benefits to 

education++ alone  [B] 

 

Pilates exercise versus 

massage therapy 

Pilates exercise may offer 

equivalent improvements to 

massage at 6 weeks [C] 

 

Unknown 

Pilates exercise versus 

other forms of exercise 

Pilates provides at least 

equivalent improvements to 

other forms of exercise [B] 

 

Pilates exercise provides 

equivalent benefits to 

other forms of exercise [B] 

Pilates exercise with 

specialised equipment 

versus Pilates exercise 

without specialised 

equipment# 

Pilates with or without 

equipment provides 

equivalent improvements [B] 

Pilates exercise with 

equipment may improve 

functional ability more 

than Pilates exercise 

without equipment [C] 

Abbreviations: [B] = moderate evidence, [C] = weak evidence as per Delitto et al., 2012 307 
+ usual care and physical activity included use of medications or health professional treatment as required, and 
continuation of an individual’s usual activities of daily living which may or may not have involved a physical 
exercise routine (depended on the clinical trial) 
++ education included booklet on low back pain, posture and movement issues in functional activity, and phone 
calls twice a week from physiotherapist regarding compliance with booklet advice 
# specialised equipment including Reformer, Trapeze table, Wunda chair, Ladder barrell 
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Implementation of guidelines may also be facilitated by development of a generalised 

practice protocol for Pilates exercise programs for people with CLBP. 405, 406 This could be 

informed from guideline recommendations regarding the ideal application of Pilates exercise 

for people with CLBP, and findings regarding efficacy. For example, clients may be directed 

to have an initial physiotherapy assessment before Pilates exercise classes, supervision ratios 

pre-determined to no more than four clients to one therapist, and access to specialised 

equipment provided. 4, 11, 13 CPG recommendations regarding how to use Pilates exercise in 

people with CLBP have been tabulated to assist physiotherapists in program design (Table 

8.23). 

 

Generalised Pilates exercise protocols, though, would need to be flexible according to 

individual client’s needs and abilities due to the low level of evidence underlying 

recommendations. 227, 307 For example, if a client was unable to remember or perform 

exercises correctly without individualised supervision, they may require closer monitoring for 

longer than recommended. Similarly, if clients were experiencing pain or discomfort with 

Pilates exercise, they may require individual tailoring and flexibility within their exercise 

program.  

 

Screening people with CLBP who are interested in Pilates exercise for suitability could also 

become part of physiotherapy consultations. The screening process could be informed from 

the guideline recommendations regarding identifying people with CLBP who may benefit, or 

not benefit.12, 13 Specific checklists based on the guideline recommendations could be created 

for use by physiotherapists when considering whether Pilates exercise is an appropriate 

choice of treatment of CLBP.  Examples of screening checklists for use during the subjective 

and objective examination of people with CLBP, is provided in Tables 8.24 and 8.25.   

 

Screening protocols would require flexibility of application and close monitoring of treatment 

outcomes as recommendations are based on expert opinion evidence. 227, 307 This means that 

if clients are not improving with Pilates exercise after four weeks, despite modifications and 

individualisation, alternative treatment should be sought. This timeframe is the minimal time 

period reported in high quality RCTs for a successful Pilates exercise intervention for people 

with CLBP. 178, 280  

 

 



272 
 

Table 8.23 Ideal Pilates exercise program design for people with chronic low back pain 

Design feature Recommendations [Grade F] 

Essential 

components 

Focus on balance, flexibility, and strength using repetitive low load 

exercise. Ensure recruitment of lumbo-pelvic stabilising muscles, 

including pelvic floor. Provide feedback on technique and 

reassessment. Educate regarding chronic pain and Pilates exercise. 

Encourage functional integration of Pilates exercise principles. 

 

Parameters, 

equipment, and 

supervision  

 

Prescribe 30-60 minute supervised sessions 2-3 times per week for 12 

weeks supplemented by home exercise. Use specialised equipment 

(e.g. Reformer, Trapeze Table) and provide individualised supervision 

for 2 weeks and then supervise no more than 4 clients at a time.  

 

Individualisation 

principles 

 

Prescribe according to the client’s body awareness, flexibility, 

movement control, posture, strength, and functional limitations. Also 

consider severity of symptoms, pathology, and psycho-social factors, 

client goals, availability, commitment, and financial capacity.  

 

Prescription 

principles 

 

Ascertain needs, functional ability, and irritability of client in initial 

physiotherapy assessment. Educate regarding Pilates exercise and 

chronic pain. Challenge maladapative fear avoidance beliefs. Provide 

supervision, monitoring of technique, and reassessment of symptoms.  

 

Progression 

principles 

 

Add breathing, limb movement, and segmental spinal movement to 

the activation of specific stabilising lumbo-pelvic muscles to progress 

exercise. Can also increase the complexity, duration or load of 

exercise, and/or reduce supervision and feedback. Can add movement 

into direction or range is feared or avoided, as well as integrate 

principles of control and stabilisation into functional activities.  

 Abbreviations: Grade F = expert opinion evidence as per Delitto et al., 2012 307 
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Table 8.24 Subjective examination checklist to identify people with chronic low back pain who may benefit, or not benefit from Pilates exercise [Grade F]+ 

Indications Precautions Contraindications 

Recurrent low back pain within the last 6 months High level of pain  Acute pain 

No leg pain in the last week High level of irritability Severe pain 

Pain on one side of body Recent surgery  Night pain 

Minimal improvement with manual therapy Limited experience with Pilates exercise  Indications of fracture, tumour, or infection 

Mechanical aggravating and easing factors Limited experience with Pilates equipment Bladder and bowel dysfunction 

Psychosocial factors  with fear avoidance behaviour Psychosocial factors  with fear avoidance behaviour Acute disc prolapse 

Directional movement preference Benign paroxysmal positional vertigo Pre-eclampsia 

 Cancer Unstable fracture 

 Constitutional symptoms  

 Hypertension  

 Inguinal hernia  

 Osteoporosis  

 Pregnancy  

 Significant radiculopathy   

 Unstable spondylolisthesis  

+ Grade F = expert opinion evidence as per Delitto et al., 2012 307 
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Table 8.25 Objective examination checklist to identify people with chronic low back pain who 

may benefit, or not benefit from Pilates exercise [Grade F]+ 

 

Indications Precautions 

Poor body awareness Poor balance  

Poor posture Global weakness 

Weak lumbo-pelvic stabilising muscles Significant deconditioning 

Maladaptive lumbar spine movement patterns  Significant radiculopathy 

Body mass index of at least 25kg/cm2 Significant neurological compromise 

Reduced lumbar spine range of movement, 

especially flexion 

 

Hip rotation of at least 25 degrees each 

direction 

 

+ Grade F = expert opinion evidence as per Delitto et al., 2012 307 

 

8.5.2.4 Audit and monitor implementation success 

 

The benefit of monitoring the success of implementation is that results may inspire continued 

and extended use of the CPGs. 403, 405 As per Section 8.5.1, successful guideline 

implementation may be measured by the increased use of CPG recommendations by 

physiotherapists using Pilates exercise to treat people with CLBP. Use of the CPG by 

physiotherapists may be monitored by auditing clinical notes and surveying physiotherapists 

and clients. 403, 405 

 

Successful guideline implementation may also be measured by improved client outcomes.87, 

403 For example, client outcomes with Pilates exercise programs based on recommendations 

could be compared to outcomes obtained with Pilates exercise programs not based on the 

recommendations. This could be assessed in research trials, but also in clinical practice. Client 

outcomes that could be monitored in people with CLBP include the Visual Analog Scale and 

Numerical Rating Scale to measure pain intensity, and the Oswestry Disability Index and 

Roland Morris Disability Questionnaire for measuring functional ability. 239   
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8.6 Conclusion 

 

8.6.1 Concluding remarks  

 

This CPG provides direction for physiotherapists using Pilates exercise to treat people with 

CLBP based on the highest quality of available research evidence as at the 13th June, 2014. 

Recommendations have been developed to address three research questions: (1) How is 

Pilates exercise defined, and used, to treat people with CLBP?; (2) How effective is Pilates 

exercise in reducing disability in people with CLBP?; (3) How can people with CLBP be 

identified who may benefit, or not benefit from Pilates exercise? Only expert opinion level 

evidence was available to answer research questions (1) and (3), and moderate, weak or 

conflicting evidence to answer research question (2). This indicated the need to explore these 

research questions further with high quality clinical trials.  

 

In the meantime, physiotherapists may use the CPG to guide treatment decision-making as 

recommendations are based on the best available research evidence.  Clinical reasoning and 

experience, however, should also influence treatment decision-making, as well as client 

values and preferences. 415, 416 This means that the CPG should be followed if high quality 

research continues to support recommendations, clients are improving as expected, and are 

keen to participate. Alternatively, physiotherapists should not follow recommendations if 

future higher quality research refutes recommendations, clients are not improving as 

expected, or prefer a different exercise approach. 

 

8.6.2 Strengths of the clinical practice guideline 

 

Recommendations were developed from consideration of the highest level and quality of 

research evidence available. 350 The systematic selection and appraisal of research evidence 

ensured research was not overlooked, and study findings were interpreted appropriately 

with respect to their methodological quality. 221, 222 In addition, the grading of 

recommendations identified the strength of underlying evidence so an appropriate level of 

confidence and flexibility in applying recommendations may be adopted. 356, 372, 398   
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External reviewer feedback assisted in developing a quality CPG that was clear and applicable 

to target end-users. 343, 345, 382 The External Advisory Group, with experience in guideline 

development, were able to provide advice to increase the methodological rigour of 

development, and ensure the content and language of the CPG was appropriate. The User 

Feedback Group, as potential target end-users, were able to comment on the clarity and 

applicability of the recommendations to clinical practice, and identify areas for future 

research. Each of the reviewer groups were asked specific questions relating to critical 

appraisal tools of CPGs to ensure responses comprehensively addressed aspects of quality. 

324, 346, 347, 373   

 

8.6.3 Limitations of the clinical practice guideline 

 

The CPG was developed by a small group of guideline developers, most of whom were trained 

as physiotherapists. Representation from other health disciplines, such as the medical 

profession, may have decreased the likelihood of physiotherapy bias in interpreting research 

evidence. 343, 349 Nevertheless, one of the Guideline Development Group members was an 

exercise physiologist, and not all of the External Advisory Group were trained as 

physiotherapists (n=2). This may have minimised the physiotherapy bias.  

 

The small volume of quality research evidence available meant that lower levels of evidence 

were incorporated in the CPG, such as non-randomised controlled trials. 227 While this may 

have introduced some bias into the CPG, studies with the highest level of evidence and 

methodological quality were used to formulate recommendations. Another limitation of the 

CPG is that unpublished papers, apart from theses, were not included. This may have 

introduced publication bias.378 Similarly, papers published in a language other than the 

English language were excluded, meaning there is also a language bias. 378 Findings need to 

be interpreted with this in mind. 
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8.6.4 Suggested timing for updating the CPG 

 

The CPG will need to be reviewed within the next 3-5 years through the examination of 

additional research evidence that becomes available. Given databases were searched on the 

13th June, 2014, the CPG should be updated between the 13th June, 2017 and 13th June, 2019. 

This time-frame is recommended due to the extensive and evolving use of Pilates exercise in 

clinical practice, and the increase in volume of Pilates exercise research being published, such 

as seven systematic reviews of primary studies being published within the last seven years. 2, 5-9, 

11 A similar time-frame for updating clinical guidelines has also been recommended in the 

literature. 344 

 

8.7 Chapter conclusion 

 

This chapter has presented CPG recommendations for Australian physiotherapists using 

Pilates exercise to treat people with CLBP (Table 8.12, 8.14, 8.19). The limited volume and 

strength of underlying research evidence means that recommendations should be utilised 

with caution in clinical practice.307, 356 Clinically, this means client outcomes should be 

regularly reviewed, and treatments modified as required. 398 This approach is congruent with 

the principles of evidence-based practice, whereby research evidence, clinical reasoning, and 

client values and preferences inform treatment decision-making. 415, 416  

 

The final chapter of this thesis will synthesise findings from research projects undertaken in 

this doctoral study. These include 3 systematic reviews,3, 10, 11 a Delphi survey,4, 13 and the 

development of the CPG (Chapter 7 and 8). Each of these studies have addressed the three 

research questions underpinning this thesis: (1) How is Pilates exercise defined and used to 

treat people with CLBP?; (2) How effective is Pilates exercise in reducing disability in people 

with CLBP; and (3) How can people with CLBP be identified who will benefit or not benefit 

from Pilates exercise?  
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Chapter 9. Thesis Discussion 

 

9.1 Chapter synopsis 

 

Chapter nine summarises research undertaken in this thesis, and explains how the studies 

relate to the three research questions. A summary of study findings is provided and the 

quality aspects of each study discussed. The chapter concludes with recommendations on 

the use of Pilates exercise to treat people with chronic low back pain (CLBP), and areas for 

future research. 

 

9.2 Overview of the thesis 

 

One of the challenges of researching the effectiveness of exercise in people with CLBP is the 

diversity of clinical presentations of CLBP and likely response to exercise. The majority of 

people with CLBP will be diagnosed with non-specific pain, which means that a specific 

pathology cannot be identified as the cause of symptoms.15 This means that people with CLBP 

will report different aggravating and easing movements and activities which may make a 

singular form of exercise potentially unsuitable.30 Psychosocial factors as well as physical 

factors also influence an individual’s function and disability, and play a key role in 

determining exercise adherence and the likelihood of continuing pain.19, 32, 41, 53, 54 People with 

CLBP may also have different primary neurophysiological mechanisms contributing to their 

pain which may require a different approach to exercise.17,20 For example, people with pain 

due to central sensitisation may need to exercise through pain, while those who are 

experiencing pain due to peripheral nociception may need to exercise only within pain limits.  

 

Despite the heterogeneity of CLBP, multiple research trials have reported benefits of exercise 

for people with CLBP. 36, 42, 43The effect sizes, though, are often not clinically significant.48  It 

has therefore been proposed that greater outcomes may be achieved if people with CLBP are 

sub-grouped according to their individual needs and abilities and matched to exercises that 

specifically address these factors.55, 59, 60 Before this theory can be tested, though, it is critical 

to understand the different forms of exercise and what benefits they may offer people with 

CLBP, as well as how to identify people with CLBP who may benefit, or not benefit from 

particular types of exercise.  
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This thesis has consequently focused on one form of exercise, Pilates, and how it may be 

effectively utilised to treat people with CLBP. The studies within this thesis have focused on 

addressing three research questions: (1) How is Pilates exercise defined, and used, to treat 

people with CLBP?; (2) How effective is Pilates exercise in reducing disability in people with 

CLBP?; and (3) How can people with CLBP be identified who will benefit, or not benefit from 

Pilates exercise? To address these research questions, three systematic reviews (Chapters 2-

4) were conducted, 3, 10, 11 a Delphi survey (Chapters 5, 6) was undertaken, 4, 13 and a clinical 

practice guideline (CPG) (Chapters 7 and 8) was developed.  

 

For each research question, the results from the earlier studies informed the design of the 

latter studies. For example, systematic review findings on the definition of Pilates exercise 

informed in the development of items on the components of Pilates exercise in the Delphi 

survey. 3, 4 Furthermore, systematic review and Delphi survey findings contributed to the 

development of the CPG. 3, 4, 10, 11, 13 It should be noted, though, that studies within this thesis 

focused on the use of Pilates exercise by physiotherapists to treat people with CLBP.  This 

meant that the expert panel within the Delphi survey were Australian physiotherapists, and 

the majority of guideline developers and reviewers were also physiotherapists. Different 

findings may have been obtained if other health or exercise professions were consulted. 343 

 

9.3 Main findings of studies in relation to thesis research questions 

 

9.3.1 Research question 1: How is Pilates exercise defined, and used, to treat people with 

CLBP? 

 

A systematic review of peer-reviewed literature (Chapter 2) and a Delphi survey of Australian 

physiotherapists (Chapter 4) were undertaken to address research question 1. These studies 

represent the only peer-reviewed research available to date that has focused on the 

definition of Pilates exercise (Appendix 1A, 1D). 3, 4 CPG recommendations regarding the 

definition and application of Pilates exercise have therefore been generated from 

synthesising the findings of these studies.  
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9.3.1.1 Systematic review of peer-reviewed literature 

 

Given Pilates exercise has evolved and diversified over time, it was critical to establish a 

foundational definition of Pilates exercise which encompassed current understandings.67-69 

The first systematic review aimed to define Pilates exercise according to peer-reviewed 

literature.3 A definition of Pilates exercise was generated through content analyses of Pilates 

descriptors reported in 119 papers and identification of frequently occurring themes. Pilates 

exercise was consequently defined as “a mind-body exercise that focuses on strength, core 

stability, flexibility, muscle control, posture, and breathing”. 3(p253) This definition provided 

clarity to the components of Pilates exercise which are not always clearly articulated in 

research studies.  

 

Other significant findings of this review were: (1) authors of papers with participants with 

low back pain discussed posture more often than authors of papers with healthy participants; 

(2) less than one quarter of papers mentioned traditional Pilates principles of breathing, 

control, concentration, centering, precision, and flow; (3) no papers with LBP participants 

referred to these traditional Pilates principles.  It was therefore concluded that posture may 

be particularly important and traditional Pilates exercise principles less important when using 

Pilates exercise to treat people with CLBP compared to use in healthy participants. 3 These 

conclusions, however, were based on the review of the frequency of mention of aspects of 

Pilates within research literature and may not reflect how Pilates exercise is utilised in clinical 

practice.  It is therefore acknowledged that future research should investigate the relative 

importance of posture and traditional principles to people with CLBP in terms of clinical 

outcomes. This would provide clinicians with greater direction on how to best use Pilates 

exercise to treat people with CLBP. In the meantime, both posture and traditional Pilates 

principles may still be relevant to consider when using Pilates exercise to treat people with 

CLBP.   

 

9.3.1.2 Delphi survey 

 

A Delphi survey of experts was conducted to generate consensus regarding the definition and 

application of Pilates exercise in people with CLBP within a physiotherapy context.4 The 

expert panel included 30 physiotherapists registered to practice in Australia who regularly 

used Pilates exercise to treat people with CLBP. Findings validated the definition of Pilates 

exercise generated in the systematic review, including the emphasis on posture. 3   
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The expert panel also identified other critical components of Pilates exercise, such as 

movement control, body awareness, and education.  There was a lack of consensus, however, 

regarding the relevance of traditional Pilates principles to prescribing Pilates exercise to 

people with CLBP. A limitation of the Delphi survey is also the assumption that the expert 

panel interpreted qualitative descriptors of Pilates exercise and traditional principles 

similarly. Future research should provide key definitions of terms and principles to increase 

the validity of consensus agreement between panel members.   

 

With regards to the application of Pilates exercise, the expert panel recommended people 

with CLBP undertake Pilates exercise sessions for 30 to 60 minutes, twice per week for 3 to 6 

months, as well as home exercises. 4 The expert panel also advised that Pilates exercise 

programs for people with CLBP should be closely supervised, individualised, and functional 

(i.e. related to a client’s activities of daily living). Moreover, the expert panel suggested the 

use of specialised Pilates exercise equipment and a list of principles for the individualisation, 

prescription and progression of Pilates exercise for people with CLBP. 3  

 

9.3.1.3 Clinical practice guideline 

 

The findings from the systematic review and the Delphi study formed the evidence base 

underpinning the recommended definition of Pilates exercise in the CPG. 3, 4: 

 

“Pilates exercise may be identified by its emphasis on breathing, posture, and 

movement control, and focus on improving core stability, flexibility, endurance, and 

proprioception. A mind-body connection, concentration, coordination, precision, 

and control may also be required to perform Pilates exercise.” (Table 8.12)   

 

While the features listed above are not necessarily unique to Pilates exercise, the expert 

panel in the Delphi survey strongly agreed that Pilates exercise could be identified within a 

physiotherapy and CLBP context by its focus on: body awareness, breathing, posture, 

movement control, education, and the individualisation of exercises. 4 
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Recommendations for the application of Pilates exercise in people with CLBP were sourced 

solely from the Delphi survey. 4 This was because after an extensive review of the literature, 

no other research evidence was available that had investigated the application of Pilates 

exercise in people with CLBP. The expert panel reached consensus on exercise parameters, 

supervision, equipment use, and principles for individualisation, prescription, and 

progression of Pilates exercises (Table 8.12).  

 

9.3.2 Research question 2: How effective is Pilates exercise in reducing disability in people 

with CLBP? 

 

When investigating the efficacy of Pilates exercise in people with CLBP, conflicting findings 

were identified across the body of evidence.10 This prompted careful review and grading of 

research evidence to ensure findings were interpreted appropriately with respect to the 

methodological quality of studies. The effectiveness of Pilates exercise in reducing pain and 

improving functional ability in people with CLBP was investigated in two systematic reviews 

(Chapters 3 and 4) and during the development of a CPG. The two systematic reviews have 

since been published in peer-reviewed journals (Appendix 1B, 1C). 10, 11 While systematic 

reviews focused on the impact of Pilates exercise on pain and functional ability in people with 

CLBP, the influence on other outcomes, such as quality of life, kinesiophobia, muscle 

activation was also assessed during in the development of the CPG.  

 

9.3.2.1 Systematic review of systematic reviews 

 

In the first systematic review (Chapter 3), systematic reviews investigating the efficacy of 

Pilates exercise in people with CLBP were critically appraised and summarised. 10 This was 

undertaken due to the conflicting findings of systematic reviews using a similar body of 

evidence.2, 5, 6, 8, 9 Upon analysis, conflicting findings of the reviews could be explained by the 

range of methodological quality of the systematic reviews, and the variable  grouping of 

primary studies in meta-analyses.10 The effectiveness of Pilates exercise in people with CLBP 

was unable to be determined in this systematic review due to the low volume, variable 

quality, and heterogeneity of primary studies. 10 
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9.3.2.2 Systematic review of randomised controlled trials 

 

In the second systematic review (Chapter 4), the effectiveness of Pilates exercise in people 

with CLBP was evaluated through the appraisal and synthesis of findings from randomised 

controlled trials. 11 The increase in the availability of high quality randomised controlled trials 

in the past five years meant that conclusions on Pilates exercise were possible with inclusion 

of new data. 259-263, 266 A best evidence synthesis was undertaken to generate conclusions, as 

study findings were too heterogeneous to pool in a meta-analysis. 257, 417  

 

According to the results of the review, Pilates exercise is more effective than usual care and 

physical activity in reducing pain and improving functional ability in people with CLBP in the 

short term (4-15 weeks). 11 In the long term (24 weeks), however, education with regular 

follow up advice with a physiotherapist may provide equivalent benefits to Pilates exercise 

with the same education and advice. 11, 260 Meanwhile, Pilates exercise and massage therapy 

may provide equivalent benefits at 6 weeks if undertaken twice per week. 11, 233 

 

There was conflicting evidence regarding the difference in effectiveness of Pilates exercise 

and other forms of exercise in the short term (6-12 weeks). One high quality trial reported 

superior benefits with Pilates exercise, 259, 263 while the other reported equivalent benefits. 

261 In the long term (24 weeks), however, there was agreement that Pilates exercise provides 

equivalent benefits to other forms of exercise, such as cycling or exercises incorporating 

stretching, strengthening and stabilising exercises. 11, 259, 261, 263  

  

9.3.2.3 Clinical practice guideline 

 

CPG recommendations were generated from the review of the highest level and quality of 

quantitative research evidence available on the effectiveness of Pilates exercise in people 

with CLBP (Table 8.14). These included findings from the systematic reviews as well as other 

primary studies. In contrast to the systematic reviews (Chapters 3 and 4), analysis of all 

reported outcomes in studies was undertaken, rather than only considering the effect of 

Pilates exercise on pain and functional ability in people with CLBP.  
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According to the CPG, Pilates exercise should be considered as an appropriate treatment 

option for people with CLBP (Table 8.14). This recommendation was based on research 

evidence of superior benefits with Pilates exercise over usual care and physical activity in the 

short term, and at least equivalent benefits when compared to other treatments in the short 

or long term. 11 Moreover, the risks of harm, and cost of Pilates exercise were estimated to 

be minimal. 13, 334, 367, 399 This recommendation, though, was graded as weak. Strong 

recommendations were unable to be given due to the low volume and moderate quality of 

the primary research and the lack of clinically significant treatment effect sizes. 356, 367, 371, 375 

 

9.3.3 Research question 3: How can people with CLBP be identified who will benefit, or not 

benefit, from Pilates exercise? 

 

A Delphi survey of 30 Australian physiotherapists (Chapter 6) was conducted to generate a 

consensus on how to identify people with CLBP who may benefit, or not benefit from Pilates 

exercise (Appendix 1E). 13 Findings from the Delphi survey were synthesised with other 

research evidence on the topic to develop CPG recommendations (Chapter 7 and 8).  Only 

one other publication was available that had explored how to identify people with CLBP who 

may benefit from Pilates exercise. 12 There was no other research identifying people with 

CLBP who may not benefit from Pilates exercise.  

 

9.3.3.1 Delphi survey 

 

The expert panel achieved 100% consensus regarding how to identify people with CLBP who 

may benefit from Pilates exercise. 13 For example, there was strong agreement that people 

with CLBP who have poor body awareness and maladaptive movement patterns would 

benefit from Pilates exercise (Table 6.2). The expert panel also achieved 100% consensus 

regarding people with CLBP who need to be cautious when undertaking Pilates exercise. 13 

For example, there was strong agreement that people with CLBP who have significant 

radiculopathy or an unstable spondylolisthesis will need to be careful when undertaking 

Pilates exercise (Table 6.4).  
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In contrast, there was only partial agreement between expert panel members regarding 

contraindications to people with CLBP undertaking Pilates exercise. Items with consensus 

included people with CLBP who present with unstable fractures, pre-eclampsia, acute and 

severe disc prolapse, and red flags (Table 6.3). 13 A limitation of the Delphi survey is the 

assumption that the expert panel interpreted qualitative terms similarly, such as “poor body 

awareness” and “significant radiculopathy”.  Future research should clarify the meaning of 

these adjectives to increase the validity of expert panel opinions, and to provide more 

specific direction for selecting suitable candidates to undertake Pilates exercise.    

 

9.3.3.2 Clinical practice guideline 

 

According to the CPG, people with CLBP may benefit from Pilates exercise if they present 

with mechanical, recurrent, and localised low back pain that has been non responsive to 

manual therapy, or is associated with psycho-social issues and fear avoidance behaviour 

(Table 8.19). People with CLBP who present with decreased range and control of low back 

movement, weak lumbo-pelvic stabilising muscles, and poor awareness and control of 

breathing and posture were also suggested to benefit from Pilates exercise. Pilates exercise 

was also recommended if people with CLBP have a body mass index of at least 25kg/cm2, 

pain on one side of the body, and hip rotation range was at least 25 degrees in each direction. 

12, 13 Meanwhile, recommendations based on identifying people with CLBP who may not 

benefit from Pilates exercise were taken directly from the Delphi survey as no other research 

was available (Table 8.19)  

 

9.4 Quality of studies in relation to methods  

 

9.4.1 Systematic reviews 

 

Three systematic reviews were undertaken as part of this thesis (Chapters 2-4) 3, 10, 11.  

Systematic reviews represent the highest level of evidence on evidence hierarchies given the 

low risk of bias associated with their design. 91, 226, 227 All reviews were published in peer-

reviewed academic journals that have high impact factors (greater than 2.0 in 2013) and 

ranking within their research areas (first or second quartile) (Table 9.1). 3, 10, 11   
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Journal article metrics also provide insight into the quality and significance of publications. 

The systematic review on the definition of Pilates exercise has been cited the most 

frequently, at 42 times as at 27 May 2015. 3 The systematic review of reviews has been highly 

accessed, and has one of the highest Altmetric score (i.e. 51) in BMC Medical Research 

Methodology (ranked 3 of 486). 10, 418 Meanwhile, the systematic review of randomised 

controlled trials has been indexed in the Database of Abstracts and Review of Effects (DARE). 

11, 419 This means that the review met at least four of the criteria for inclusion in the DARE 

database: (1) reporting of inclusion and exclusion criteria; (2) search for evidence is adequate; 

(3) included studies are synthesised; (4) quality of included studies assessed; and (5) 

sufficient details about individual included studies presented. 419  

 

All reviews were also written to adhere to Preferred Reporting Items for Systematic Reviews 

and Meta-Analyses (PRISMA) standards (Appendices 9A-9C). This increased the clarity of 

reporting and credibility of review conclusions. 422 The three systematic reviews were 

therefore able to provide a strong foundation for future research by clearly and 

systematically selecting, appraising, and synthesising current research evidence regarding 

the definition and effectiveness of Pilates exercise in people with CLBP.  

 

9.4.2 Delphi survey 

 

A Delphi survey was undertaken as part of this thesis to investigate the ideal application of 

Pilates exercise for people with CLBP and how to identify people with CLBP who may benefit, 

or not benefit from Pilates exercise (Chapters 5 and 6).  Two papers detailing the Delphi 

survey method and findings were published in Physical Therapy (Appendix 1D, 1E). 4, 13 This 

journal is a peer reviewed academic journal that is ranked second of 63 journals within the 

Rehabilitation Research area. The impact factor for Physical Therapy in 2013 was 3.245 and 

its 5 year impact factor is 3.896.  Both of the Delphi survey publications have been cited at 

twice in other articles, however, the paper describing the definition and application of Pilates 

exercise has been cited five times (as at 27 May 2015).   
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Table 9.1 Systematic review publications: Ranking and impact factors of journals, and article metrics  

Systematic review Journal Ranking  Impact factor 

in 2013+ 

5 year impact 

factor+ 

Article metrics  

1. Wells et al., 2012 

(Appendix 1A) 3 

 

Complementary 

Therapies in 

Medicine 

5/22 journals in Integrative and 

Complementary Medicine 

(within first quartile) 

 

2.216 2.353 Cited 42 times++ 

 

2. Wells et al., 2013 

(Appendix 1B) 10 

 

BMC Medical 

Research 

Methodology 

29/85 journals in Health Care 

Sciences and Services  

(within second quartile) 

 

2.168 3.024 Cited 21 times++ 

Recognised as highly accessed article  

Altmetric score: 50# 

3. Wells et al., 2014 

(Appendix 1C)11 

Plos One 8/55 journals in 

Multidisciplinary Sciences 

(within first quartile) 

3.534 4.015 Cited 7 times++ 

Indexed in Database of Abstracts of 

Reviews of Effects: Accession Number 

12014041741 

+According to Journal Citation Reports within ISI Web of Knowledge published by Thomson Reuters420; ++ According to Google Scholar records 421; # Altmetric score = quantitative measure of 
attention that a scholarly article received as indicated by the volume, sources, and authors of online social media, traditional media, and online reference managers 418 
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9.4.3 Clinical practice guideline 

 

A CPG was developed to provide evidence-based recommendations for Australian 

physiotherapists using Pilates exercise to treat people with CLBP (Chapters 7 and 8). A CPG 

can facilitate treatment decision-making and reduce unnecessary treatment variation by 

providing a succinct summary of research evidence underlying treatments. 82 Client 

outcomes may therefore be enhanced with a CPG as clinicians can efficiently access research 

evidence and discuss this with their clients. 86, 87  

 

CPG recommendations in this thesis were generated from a systematic review of research 

evidence. This is considered a more robust methodology than consideration of expert 

opinion alone. 350, 398 Moreover, recommendations were graded according to the volume and 

quality of evidence, as well as the consistency, directness, precision of findings, likelihood of 

publication bias, and size of treatment effect. 356, 371, 375-378, 398 This is in accordance with using 

the Grading of Recommendations, Assessment, Development, and Evaluation (GRADE) 

system which is an internationally recognised and reliable system for grading 

recommendations. 372, 373 A limitation of this CPG, though, is that only papers published in the 

English language were considered.378  

 

External review of the guidelines was also undertaken to ensure the accuracy, transparency, 

and usability of the CPG. 82, 342, 382 External reviewers included the External Advisory Group of 

experienced researchers and guideline development experts, as well as the User Feedback 

Group of Australian physiotherapists who regularly used Pilates exercise to treat people with 

CLBP.  Obtaining feedback from a diverse group of reviewers, including guideline and content 

experts, and target end-users is recommended in the literature. 343, 382 

 

External reviewers were asked to appraise the CPG according to criteria contained within 

three guideline critical appraisal tools: (1) Appraisal of Guideline Review and Evaluation 

(AGREE) II; (2) International Centre of Allied Health Evidence (iCAHE) guideline quality 

checklist; and (3) Guideline Implementability Appraisal (GLIA) 2.0. 324, 346, 347 Modifications 

were then made to CPG in response to external reviewer feedback. All external reviewers 

reported they would recommend the CPG, once the suggested modifications were made. 

This external review process, then, increased the methodological rigour of development of 

the CPG.  Chapter eight provided the final version of the CPG.  
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9.5 Clinical implications 

 

The CPG provides evidence-based advice for physiotherapists using Pilates exercise to treat 

people with CLBP. Previous studies undertaken by the candidate have informed the 

development of the CPG, and thus clinical implications of these studies are incorporated in 

the CPG. 3, 4, 10, 11, 13 Recommendations for clinical practice have been developed to address 

the three research questions of the thesis: (1) How is Pilates exercise defined, and used, to 

treat people with CLBP; (2) How effective is Pilates exercise in reducing disability in people 

with CLBP; and (3) How can people with CLBP be identified who will benefit, or not benefit, 

from Pilates exercise?  

 

In relation to research question (1), CPG recommendations have been provided for the 

optimal design and delivery of Pilates exercise programs for people with CLBP have been 

developed (Table 8.12). Similarly, for research question (3), CPG recommendations have 

been given for identifying people with CLBP who may benefit, or not benefit from Pilates 

exercise (Table 8.19). These recommendations, however, were based on expert opinion 

research evidence, and so need to be cautiously applied clinical practice. 307, 368 This means 

that if clients do not respond favourably to the Pilates exercise, modification of the approach 

or cessation of Pilates exercise is indicated. 81, 342 

 

Meanwhile, in relation to research question (2), the CPG recommended the possible use of 

Pilates exercise to treat people with CLBP (3). The reason for this recommendation was that 

there is evidence that Pilates exercise may provide superior or equivalent benefits to other 

forms of treatment, and the potential risks of harm and associated costs with Pilates exercise 

were estimated to be low. 13, 334, 367, 399 This recommendation, however, should also be 

cautiously applied to the clinical setting with careful monitoring of client outcomes and 

modification of treatments as appropriate. 307, 367, 368 This is because only a weak 

recommendation to undertake Pilates exercise could be given, as there was no strong 

evidence available to support its use in people with CLBP. 307, 367, 368 
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To facilitate the use of the CPG in clinical practice, a framework for implementation was 

provided (Section 8.5). Advice for guideline developers was given for the dissemination of 

the CPG and evaluation of implementation effect. Meanwhile, clinicians were advised to 

follow a four step process in implementation of the CPG: (1) identify barriers and facilitators; 

(2) identify resource implications; (3) generate advice and/or tools to assist implementation; 

and (4) monitor and audit the success of implementation. This process was generated from 

consideration of the applicability items with AGREE II guideline critical appraisal tool. 324 It 

was suggested that implementation success could be evidenced by the increased knowledge 

and use of the CPG by physiotherapists treating people with CLBP with Pilates exercise, as 

well as improved client outcomes.  This could be monitored by guideline developers, but also 

physiotherapists within their clinical practice. 

 

9.6 Research implications 

 

The strength of the CPG recommendation to undertake Pilates exercise to treat people with 

CLBP was limited by the low volume, variable methodological quality, and conflicting findings 

of studies. 356, 375-377  Future randomised controlled trials should explore the effectiveness of 

Pilates exercise compared to other treatments, such as usual care, massage therapy, and 

alternative forms of exercise where findings are uncertain or unclear. 11 For example, only 

one high quality RCT has explored the long-term efficacy of Pilates exercise and education 

versus education alone. 260 Similarly, only one RCT had compared Pilates exercise to massage 

therapy, and it was of poor methodological quality. 233 Meanwhile, conflicting findings have 

been reported in high quality trials when Pilates exercise was compared to other forms of 

exercise in the short term. 259, 261, 263  

 

The strength of the CPG recommendation to undertake Pilates exercise was also limited due 

to people with CLBP not always achieving clinically significant improvements with Pilates 

exercise over other treatments. 371, 372, 375 Future research should therefore explore how to 

improve clinical outcomes of Pilates exercise in people with CLBP. This may involve evaluating 

the accuracy of expert opinion recommendations in the CPG on the ideal design and delivery 

of Pilates exercise in people with CLBP (Table 8.12). For example, the relative effectiveness 

of suggested Pilates exercise parameters, supervision, equipment use, and prescription 

principles in people with CLBP could be examined in clinical trials. 
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Future clinical trials could also evaluate the accuracy of CPG recommendations on identifying 

people with CLBP who may benefit, or not benefit from Pilates exercise (Table 8.19). For 

example, clinical outcomes in people with CLBP who have been screened for indications, 

contraindications, and precautions and then matched to Pilates exercise could be compared 

to people with CLBP who have not been screened and matched to Pilates exercise. While a 

randomised controlled trial may evaluate the effect of screening and matching people with 

CLBP to Pilates exercise, a prospective cohort study may also be helpful for determining 

whether suggested indications, contraindications, and precautions can predict the response 

of people with CLBP to Pilates exercise. 289 

 

To ensure the credibility of findings, future research needs to be of high methodological 

quality.91 For randomised controlled trials, this means they should at least meet Item 2-4 and 

7-9 of the modified Physiotherapy Evidence Database (PEDro) appraisal tool. 357 For example, 

concealed randomisation techniques should be used, treatment groups need to be similar at 

baseline, and assessors need to be blinded to group allocation. Between-group treatment 

outcomes also need to be calculated, intention to treat analysis followed, and at least 85% 

of participants followed up. Other important aspects that future studies need to address 

include justification of the sample size, provision of a clear description of the intervention, 

use of valid and reliable outcome measures, and consideration of the clinical importance of 

findings. 90, 289, 357 

 

9.7 Conclusion 

  

This thesis has contributed significantly to the body of evidence on Pilates exercise for people 

with CLBP. This is evidenced by 5 publications in high impact peer-reviewed journals 

(Appendix 1A-E). 3, 4, 10, 11, 13 In addition to these publications, a CPG for physiotherapists to 

guide use of Pilates exercise to treat people with CLBP has been developed (Chapters 7 and 

8). Recommendations were based on a systematic review of research evidence, and were 

accompanied by a discussion of clinical and research implications (Sections 8.4). A framework 

for implementation of the CPG was also provided (Section 8.5).  This thesis, then, provides 

clear advice for using Pilates exercise to treat people with CLBP, based on existing evidence, 

and is a strong foundation for future research into this area.  
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