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Report information

Jorgensen MA?, Olaya Y?, Maurin R%, Iconomou M?, Miles Al

L HTAnalysts, Level 8, 46 Kippax Street, Surry Hills NSW 2010 Australia

This technical report and accompanying evidence evaluation report received approval from the National
Health and Medical Research Council (NHMRC) Natural Therapies Working Committee (NTWC) on 11 August
2021.

The protocol for the evidence evaluation received approval from the NHMRC NTWC on 25 May 2020 and is
published on PROSPERO (CRD42020191918).

NHMRC has been engaged by the Department of Health and Aged Care (Department) to update the
evidence underpinning the 2015 Review of the Australian Government Rebate on Natural Therapies for
Private Health Insurance (2015 Review) (1). The seven natural therapies to be reviewed in the first tranche
are naturopathy, Pilates, Rolfing, shiatsu, Tai Chi, Western herbalism and yoga. These therapies are among
those excluded from the private health insurance rebate as of 1 April 2019.

To support NHMRC in their evidence review, Health Technology Analysts (HTAnalysts) has been engaged to
conduct a systematic review of the evidence of clinical effectiveness of Pilates. Eligible studies received from
the Department’s public call for evidence, the Department Natural Therapies Review Expert Advisory Panel
(NTREAP) and NTWC will also be included in the evidence evaluation.

This technical report has been developed by HTAnalysts in conjunction with NHMRC, NTWC, and NTREAP. It
provides the appendices and supplementary data related to an evidence valuation of the effect of Pilates for
preventing and treating health conditions. The main body of evidence is presented in the evidence
evaluation report. All associated materials have been developed in a robust and transparent manner in
accordance with relevant best practice standards (2-5).
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Appendix D  Details of included studies

This appendix documents the studies that met the prespecified inclusion criteria for a systematic review on
the effect of Pilates for preventing and treating any health condition and were prioritised at the population
prioritisation phase. It provides an overview of the PICO criteria of these studies, a summary of the risk of
bias assessment, and results of the data synthesis for the main comparison.

Additional details concerning the risk of bias judgements for each study are provided in Appendix E1 (RCTs)
or Appendix E2 (NRSIs) and characteristics of the included studies are provided in Appendix F1. Outcome

date for outcomes considered to be critical or important for this review are provided in Appendix F2.

D1.1.1 List of studies
An overview of the PICO criteria of included studies is provided in Table D-1. Study details, including all

outcome domains and measures reported by the included studies are provided in Appendix F1. Qutcome

data for critical or important outcomes are provided in Appendix F2.

Table D-1 Overview of PICO criteria of included studies: Breast cancer
STUDY ID Study POPULATION INTERVENTION COMPARATOR CoO- OUTCOME DOMAINS
design INTERVENTION

Pilates versus control (no intervention, waitlist, inactive usual care)*

Eyigor 2010 RCT

Breast cancer

Pilates exercises

Control (no

Home exercise

Functional capacity

(6) (survivors) (home) intervention) Flexibility
Fatigue
Depression
Quality of life
Martin 2013  Quasi-RCT  Breast cancer Pilates exercises | Control (no None Feasibility
(7, 8) (survivors) (chair) intervention) Muscular endurance
OR Exercise intensity (RPE)
resistance training”
Pilates versus ‘other’ intervention**
Alpozgen RCT Breast cancer Pilates exercises  Combined exercise  None Pain
2017 (9) (survivors) (mat, TheraBand)  (stretching, band, Functional status, upper
breathing) extremity
OR Shoulder function,
home exercise overall
(individual) Muscular endurance
Gajbhiye RCT Breast cancer | Pilates exercises | Control (usual care)  None Functional status, upper
2013 (10) (on treatment)  (mat) plus counselling extremity
Quality of life
Odynets RCT Breast cancer Pilates exercises Yoga None Functional status, upper

2018 (11-14)

(survivors)

HTANALYSTS | NHMRC | EVIDENCE EVALUATION ON THE CLINICAL EFFECTIVENESS OF PILATES
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STUDY ID Study POPULATION INTERVENTION COMPARATOR CO- OUTCOME DOMAINS
design INTERVENTION
Odynets RCT Breast cancer  Pilates exercises | Yoga None Quality of life
2019 (15-17) (survivors) OR Anxiety
water physical Cardiorespiratory fitness
rehabilitation Depression
programme”
Sener 2017  Quasi-RCT  Breast cancer Pilates exercises Lumbopelvic Home exercise  Body image after cancer
(18, 19) (survivors with stability exercises Functional status, upper
lymphedema) extremity
Lymphedema
Muscular endurance
Pain
Quality of life

Abbreviations: RCT, randomised controlled trial; RPE, rate of perceived exertion

*Studies that compared Pilates with an inactive control were eligible for inclusion in the evidence synthesis and are included in the Summary of findings
tables if they reported outcomes considered critical or important to this review.

**Studies that compared Pilates with an active intervention are included in the supplementary outcome tables (Appendix F2) if they reported data for
outcomes considered critical or important to this review.

A Study included three groups. The inactive control is considered in the evidence synthesis.

D1.1.2 Risk of bias summary
The risk of bias for each item in the included studies for breast cancer is described below and shown
graphically in Figure D.1 (details are provided in Appendix E1).

Bias arising from the randomisation process

Two studies (Odynets 2018, Odynets 2019) provided sufficient information on the randomisation process
and was at low risk of bias. Both studies randomised participants into groups with the use of sequentially
numbered opaque sealed envelopes to ensure concealed randomisation. Odynets 2019 also used an
independent person to generate random numbers.

Five studies (Alpozgen 2017, Eyigor 2010, Martin 2013, Gajbhiye 2013, Sener 2017) randomised patients
using a simple random number generator or random lottery, but did not provide any information on
allocation concealment, causing some concerns. Reported baseline characteristics or baseline outcomes
measures appeared matched between treatment groups.

Bias due to deviations from intended interventions (effect of assignment to intervention [ITT])

Three studies (Alpozgen 2017, Odynets 2018, Odynets 2019) were judged to be at low risk of bias for this
domain; any discontinuations from intended interventions were judged to be unrelated to the trial context.
Concerns were raised with two studies (Gajbhiye 2013, Martin 2013) due to a lack of information regarding
any deviations from intended interventions. Two studies (Eyigor 2010, Sener 2017) were judged to be at high
risk of bias, as there were deviations from the trial protocol that appeared unbalanced between treatment
groups.

Bias due to missing outcome data

Three studies (Alpozgen 2017, Odynets 2018, Sener 2017) were judged to be at low risk of bias for this
domain as outcome data appeared to be available for all (or nearly all) participants. One study (Odynets
2019) had some concerns raised as missingness of the data differ slightly across intervention groups. Two
studies (Gajbhiye 2013, Martin 2013) were judged to be at high risk of bias for this domain due to a lack of
information regarding missing outcome data and one study (Eyigor 2010) was also at high risk as missing
data were unbalanced between treatment groups.

HTANALYSTS | NHMRC | EVIDENCE EVALUATION ON THE CLINICAL EFFECTIVENESS OF PILATES 12
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Bias in measurement of the outcome

All included studies were assessed to have some concerns regarding the measurement of outcomes. None of
the included studies blinded the participant or outcome assessors and many of the primary or key outcomes
were subjective, results of which could be influenced by knowledge of the intervention.

Bias in selection of the reported result

Four studies reported all eligible specified results and, in the absence of an available protocol were judged to
be at some concerns for this domain (Alpozgen 2017, Eyigor 2010, Martin 2013, Sener 2017). Three studies 9
Gajbhiye 2013, Odynets 2018, Odynets 2019) were judged to be at high risk of bias because if incomplete
reporting, suggesting selective reporting of results. In two studies (Odynets 2018, Odynets 2019), it is
possible that the overall direction of bias is against Pilates, as the studies were examining the effectiveness
of another intervention, using Pilates as the comparator group.

Figure D.1 Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages
across all included RCTs — Breast cancer

Bias arising from the randomization process

Bias due to deviations from intended interventions

Bias due to missing outcome data

Bias in measurement of the outcome

Bias in selection of the reported result

Overall risk of bias

O‘I’/n 25[% 5[;% 75;% 106%

. Low risk D Some concerns . High risk

D1.1.3 Effect of intervention (survivors)
Outcomes considered by the NTWC to be critical or important for decision-making in breast cancer survivors
are listed in Table D-2.
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Table D-2 Outcomes considered by the NTWC to be critical or important for decision-making: breast cancer
(survivors)

Outcome domain  Measured with consensus Data available for  Eyigor 2010 Martin 2013
rating main comparison?

Quality of life, EORTC QLQ-C30/ EORTC Critical Yes v --

global QLQ-BR23

Functional status, DASH Critical No -- --

upper extremity

Pain Visual analogue scale (VAS)  Critical No - -

Fatigue FACT — Fatigue or Brief Critical Yes v --
Fatigue Inventory

Quiality of life, EORTC QLQ-C30 - Important Yes v --

functional Functional score

Lymphedema Sum of arm circumference  Important No -- --

Physical activity IPAC- short Important No -- --

Abbreviations: BR23, breast cancer 23-items; C30, general cancer 30-items; DASH, Disabilities of the Arm, Shoulder and Hand scale; EORTC-QLQ,
European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire; FACT, Functional Assessment of Cancer Therapy; IPAC,
International Physical Activity Questionnaire

V' A study result is available for inclusion in the synthesis

X No study result is available for inclusion, (probably) because the P value, magnitude or direction of the results generated were considered
unfavourable by the study investigators

--No study result is available for inclusion, (probably) because the outcome was not assessed, or for a reason unrelated to the P value, magnitude or
direction of the results

? No study result is available for inclusion, and it is unclear if the outcome was assessed in the study

Main comparison (vs control)

Two RCTs (Eyigor 2010, Martin 2013) comparing Pilates with no intervention in breast cancer survivors were
eligible for this comparison. One RCT (Eyigor 2010) contributed data relevant to three of the seven
outcomes. The other RCT (Martin 2013) was a feasibility study and did not measure or assess any outcomes
considered critical or important to this review.

There was one study published in a language other than English that compared Pilates with no intervention
in breast cancer survivors (total 27 participants) that could have contributed data, but it did not measure or
assess any outcomes considered to be critical important for this review (see Appendix C6). There were no
ongoing studies eligible for this comparison.

Results for all outcomes were judged to be at high risk of bias as the study that contributed data (Eyigor
2010) had important deviations from the trial protocol that were unbalanced between treatment groups
(missing data from 10 control participants). The available evidence comes from one small trial, with no
suspicion of non-reporting of results from identified studies (including those awaiting classification or
ongoing).

No sensitivity analysis was conducted that examined the impact of RCTs judged to be at a high risk of bias, as
only one study contributed data for all outcomes.

Quality of life (QolL)

One trial (54 participants) reported quality of life measured with EORTC QLQC30 at the end of treatment (8
weeks) (Eyigor 2010). The EORTC QLQC30-global health status is designed to measure cancer patients'
physical, psychological and social functions summarised on a scale from 0 (worse) to 100 (best). In people
with breast cancer the minimal change in scores to be considered clinically important (MCID) for global
health status is 22.4 points (20).
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The results showed no change in global quality of life between the Pilates group compared to no
intervention (MD —13.24; 95% Cl1—-27.83, 1.35; p = 0.08) (GRADE: Very low).

Fatigue

One trial (54 participants) reported fatigue measured with the Brief Fatigue Inventory at the end of
treatment (8 weeks) (Eyigor 2010). The Brief Fatigue Inventory is designed to assess the severity and impact
of cancer-related fatigue and is summarised on a scale from 0 (no fatigue) to 10 (as bad as you can imagine).
In people with cancer, cut points for fatigue level suggested are 1-3 (mild), 4-7 (moderate), and 8-10
(severe), which corelate with functional interference, symptoms, depression, and QOL (21).

The results showed no change in fatigue between the Pilates group compared to no intervention (MD -0.97;
95% Cl -3.87, 1.88; p = 0.50) (GRADE: Very low). Participants in both groups continue to have ‘moderate’
fatigue.

Functioning

One trial (54 participants) reported EORTC QLQC30-functional score at the end of treatment (8 weeks)
(Eyigor 2010). The EORTC QLQC30-function measures physical, emotional, role, social & cognitive
functioning and is summarised on a scale from 0 (worse) to 100 (best). In people with breast cancer the
minimal change in scores to be considered clinically important is between 17 and 19.6 points (20, 22).

The results showed no difference in functional score between the Pilates group compared to no intervention
(MD -5.26; 95% Cl —17.04, 6.52; p = 0.38). (GRADE: Very low).

Comparison 2 (vs other)

Four RCTs (Alpozgen 2017, Odynets 2018, Odynets 2019, Sener 2017) comparing Pilates with ‘other’
interventions in breast cancer survivors were eligible for this comparison and contributed data for six of the
seven outcomes. The other RCT (Martin 2013) was a feasibility study and did not measure or assess any
outcomes considered critical or important to this review.

Data from these studies are presented in Appendix F2 Supplementary outcome data.
D1.1.4 Effect of intervention (on treatment)

Outcomes considered by the NTWC to be critical or important for decision-making in people with breast
cancer who were undergoing radiation or chemotherapy are listed in Table D-3.

Main comparison (vs control)
There were no studies identified comparing Pilates with no intervention in people with breast cancer who
were undergoing radiation or chemotherapy.
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Table D-3 Outcomes considered by the NTWC to be critical or important for decision-making: breast cancer (on
treatment)
Outcome domain  Measured with consensus Data available for No studies
rating main comparison?  found

Quality of life EORTC QLQ-C30/ EORTC QLQ-BR23 Critical No --

Pain Visual analogue scale Critical No --

Fatigue Functional Assessment of Cancer Critical No --
Therapy-Fatigue (FACT-F)

Functional Disabilities of the Arm, Shoulder and Critical No --

status, upper Hand scale (DASH)

extremity

Physical activity International physical activity Critical No --
guestionnaire - short version

Anxiety Hospital Anxiety and Depression Scale  Important No --
- Anxiety

Emotional Any available Important No --

wellbeing

Abbreviations: BR23, breast cancer 23-items; C30, general cancer 30-items; EORTC-QLQ, European Organisation for Research and Treatment of Cancer

Quality of Life Questionnaire

V' A study result is available for inclusion in the synthesis

X No study result is available for inclusion, (probably) because the P value, magnitude or direction of the results generated were considered

unfavourable by the study investigators
--No study result is available for inclusion, (probably) because the outcome was not assessed, or for a reason unrelated to the P value, magnitude or

direction of the results

? No study result is available for inclusion, and it is unclear if the outcome was assessed in the study
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D1.2.1 List of studies

An overview of the PICO criteria of included studies is provided in Table D-4. Study details, including all
outcome domains and measures reported by the included studies are provided in Appendix F1. Outcome
data for critical or important outcomes are provided in Appendix F2.

Table D-4 Overview of PICO criteria of included studies: Prostate cancer
STUDY ID Study POPULATION INTERVENTION COMPARATOR Co- OUTCOME DOMAINS
design INTERVENTION
Pilates versus control (no intervention, waitlist, inactive usual care)*
Gomes 2018 RCT Prostate cancer | Pilates exercises Control (no None PFM strength
(23) (after radical (mat) intervention) Urinary incontinence
prostatectomy) OR

PFM exercise with
electrical stimulation?

Pedriali 2014 RCT Prostate cancer  Pilates exercises Control (no None Urinary incontinence
(24, 25) (after radical (mat) intervention)
prostatectomy) OR

PFM exercise with
electrical stimulation”?

Pilates versus ‘other’ intervention**

No studies found.

Abbreviations: PFM, pelvic floor muscle; RCT, randomised control trial

*Studies that compared Pilates with an inactive control were eligible for inclusion in the evidence synthesis and are included in the Summary of findings
tables if they reported outcomes considered critical or important to this review.

**Studies that compared Pilates with an active intervention are included in the supplementary outcome tables (Appendix F2) if they reported data for
outcomes considered critical or important to this review.

A Study included three groups. The inactive control is considered in the evidence synthesis.

D1.2.2 Risk of bias summary
The risk of bias for each item in the included studies for prostate cancer is described below and shown
graphically in Figure D.2 (details are provided in Appendix E1).

Bias arising from the randomisation process

Gomes 2018 and Pedriali 2014 used sealed envelopes to randomise patients into treatment groups and
baseline characteristics appeared balanced between the groups. The studies were therefore judged to be at
low risk of bias for this domain

Bias due to deviations from intended interventions (effect of assignment to intervention [ITT])

Concerns were raised with both studies (Gomes 2018, Pedriali 2014) due possible deviations from the trial
protocol. A small number of participants did not complete assigned intervention, some of which were judged
to be related to the trial context.

Bias due to missing outcome data

Although outcome data was available for all (or nearly all) participants in both studies (Gomes 2018, Pedriali
2014) there were concerns the missing data could be related to the outcomes, given that participants who
were rated continent were excluded from the analysis.
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Bias in measurement of the outcome

Both studies (Gomes 2018, Pedriali 2014) were judged to be at low risk of bias for this domain. In both
studies the outcome assessors were blinded, and key outcomes were objective and measured using
appropriate outcome measurement tools.

Bias in selection of the reported result
Both studies (Gomes 2018, Pedriali 2014) were registered on trial registries, reported all eligible prespecified
results and were judged to be at low risk of bias for this domain.

Figure D.2 Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages
across all included RCTs — Prostate cancer

Bias due to deviations from intended interventions [ |

Bias due to missing outcome data | |

Bias inselecion of the reported resut [

Overall risk of bias | |

0% 259 50% 75% 100%

. Low risk D Some concerns.

D1.2.3 Effect of intervention
Outcomes considered by the NTWC to be critical or important for decision-making in people with prostate
cancer are listed in Table D-5.
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Table D-5 Outcomes considered by the NTWC to be critical or important for decision-making: prostate cancer
Outcome domain Measured with consensus  Data available for Gomes Pedriali
rating main comparison? 2018 2014

Quality of life, No measures reported in Critical No -- --

global eligible studies

Physical functioning No measures reported in Critical No -- --
eligible studies

Fatigue No measures reported in Critical No -- --
eligible studies

Pain No measures reported in Critical No -- --
eligible studies

Quality of life, ICIQ - short Form Important  Yes v v

disease specific

Urinary EPIC-26 Urinary incontinence Important  Yes v v

incontinence domain / Reduction in daily
incontinence (24-hr pad test)

Urinary EPIC-26 urinary Important No - --

frequency/urgency/ irritative/obstructive domain

irritation

Psychological No measures reported in Important  No -- --

wellbeing eligible studies

Sexual function / EPIC-26 sexual domain Important  No -- --

symptoms

Abbreviations: EPIC-26, Expanded Prostate Cancer Index Composite; ICIQ, International Consultation on Incontinence Questionnaire

V' A study result is available for inclusion in the synthesis

X No study result is available for inclusion, (probably) because the P value, magnitude or direction of the results generated were considered
unfavourable by the study investigators

--No study result is available for inclusion, (probably) because the outcome was not assessed, or for a reason unrelated to the P value, magnitude or
direction of the results

? No study result is available for inclusion, and it is unclear if the outcome was assessed in the study

Main comparison (vs control)

Two RCTs (Gomes 2018, Pedriali 2014) comparing Pilates with no intervention in participants with post-
prostatectomy urinary incontinence were eligible for this comparison and contributed data to two
outcomes. There were no addditional studies identified (awaiting classification or ongoing) that compared
Pilates with no intervention in men with post-prostatectomy urinary incontinence that could have
contributed data to these outcomes (see Appendix C6).

Results for reported outcomes had some concerns of bias (possibly against Pilates) related to deviations
attributed to the trial context resulting in missing outcome data that may affect the results.

No sensitivity analysis was conducted that examined the impact of RCTs judged to be at a high risk of bias, as
none of the studies were judged to be at high risk of bias.

Quality of life —urinary incontinence

Two trials (126 participants) reported urinary incontinence-related quality of life measured with the
International Consultation on Incontinence Questionnaire (ICIQ) Short Form questionnaire at the end of
treatment (10 weeks) (Gomes 2018, Pedriali 2014). The ICIQ-short form assesses the frequency, severity,
and impact on quality of life of urinary incontinence and is summarised as a total score ranging from 0 (no
symptoms) to 21 (all the time). The MCID in men for the ICIQ-UI-SF is not known.
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The results showed an improvement in QoL scores in the Pilates group compared to no intervention (MD —
3.66; 95% Cl -5.26, —2.06; p < 0.0001) (GRADE: moderate). In the absence of an MCID, a change score of
3.66 (out of a maximum 21) indicated that the magnitude of the effect is moderate (17.4% is between 10%
to 20% of the scale).

Urinary incontinence — 24-hr pad test

Two trials (126 participants) reported urinary incontinence measured by the 24-hr pad test (pad weight,
grams) at the end-of-treatment (10 weeks) (Gomes 2018, Pedriali 2014). The 24-hr pad test is a gold
standard measure of urinary incontinence, with higher urinary loss in the 24-hour period indicating worse
incontinence. The degree of incontinence can be classified as mild if urinary loss is less than 100 grams in 24
hours, moderate if urinary loss is between 100 and 400 grams in 24 hours, and high if urinary loss is more
than 400 grams in 24 hours (26).

Pooled results suggest an effect favouring control (MD 17.29; 95% Cl 6.69, 27.90; p = 0.001) however, there
was a large variability in pad weight at baseline between treatment groups within and across studies,
therefore standardised scores are presented. When standardised, the pooled results showed no effect on
urinary incontinence comparing Pilates with no intervention (SMD 0.45; 95% CI —-0.28, 1.18, 27.89; p = 0.23)
(GRADE: very low).

Comparison 2 (vs other)

Two RCTs (Gomes 2018, Pedriali 2014) comparing Pilates with ‘other’ interventions in people with post-
prostatectomy urinary incontinence were eligible for this comparison and contributed data to two
outcomes.

Available data are presented in Appendix F2 Supplementary outcome data.

HTANALYSTS | NHMRC | EVIDENCE EVALUATION ON THE CLINICAL EFFECTIVENESS OF PILATES 20



D2.1.1 List of studies
An overview of the PICO criteria of included studies is provided in Table D-6. Study details, including all

Technical report — Appendices D to H

outcome domains and measures reported by the included studies are provided in Appendix F1. Outcome

data for critical or important outcomes are provided in Appendix F2.

Table D-6 Overview of PICO criteria of included studies: Diabetes mellitus (type 2)
Study ID Study POPULATION INTERVENTION COMPARATOR CO- OUTCOME DOMAINS
design INTERVENTION

Pilates versus control (no intervention, waitlist, inactive usual care)*

Melo 2020 QuasiRCT | Diabetes, type 2 | Pilates exercises Control (no Standard medical | Glycaemic control
(27) (women) intervention) and dietary care Functional capacity
Torabian RCT Diabetes, type 2  Pilates exercises Control (no Standard medical | Physical symptoms
2013 (28) (women) intervention) care Anxiety
Social dysfunction
Depression
General health
Yucel 2016 | RCT Diabetes, type 2  Pilates exercises Control (no Standard medical  Anxiety
(29) (women) (mat) intervention) and dietary care Depression
Fatigue
Pain

Physical health
Glycaemic control

Pilates versus ‘other’ intervention**

No studies found.

Abbreviations: NRSI, non-randomised study of interventions; RCT, randomised control trial

*Studies that compared Pilates with an inactive control were eligible for inclusion in the evidence synthesis and are included in the Summary of findings
tables if they reported outcomes considered critical or important to this review.

**Studies that compared Pilates with an active intervention are included in the supplementary outcome tables (Appendix F2) if they reported data for
outcomes considered critical or important to this review.

A Study included three groups. The inactive control is considered in the evidence synthesis.

D2.1.2 Risk of bias summary
The risk of bias for each item in the included studies for diabetes (type 2) is described below and shown
graphically in Figure D.3 (details are provided in Appendix E1).

Bias arising from the randomisation process

Concerns of bias were raised in all three studies for this domain. Details relating to method of randomisation
or allocation concealment were not provided in Melo 2020; however, baseline characteristics appeared to
be matched between treatment groups. Torabian 2013 and Yucel 2016 used simple random sampling
methods to all allocate participants but did not provide information about allocation concealment. In
Torabian 2013, baseline demographics between the Pilates and control groups were similar but reporting of
baseline characteristics was limited in Yucel 2016, raising some concerns.

Bias due to deviations from intended interventions (effect of assignment to intervention [ITT])
Two studies (Melo 2020, Torabian 2013) had concerns of bias raised for this domain related to missing
information. In Melo 2020, two subjects (one from each intervention) were excluded from the analysis
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because of the health condition, but no further information was provided. Torabian 2013 did not provide
any information regarding deviations from the assigned intervention (no CONSORT provided). Yucel 2016
was at high risk of bias for this domain. A moderate level (~20%) of dropouts and deviations from the
intended interventions occurred, with four participants in the control group excluded for reasons considered
inconsistent with the trial protocol.

Bias due to missing outcome data

Melo 2020 and Torabian 2013 were assessed to be at low risk of bias for this domain as data was available
for all, or nearly all participants. In Yucel 2016, missingness of the outcome data was judged to depend on its
true value, with missing data likely to be due to the health status of the patients (assessed as high risk of
bias).

Bias in measurement of the outcome

Two studies (Melo 2020, Yucel 2016) were judged to have some concerns for this domain. Outcome
measures were patient-reported; however, there was no reason to believe that the subjective outcomes
were substantially influenced by knowledge of the intervention received. Measure of glycaemic control
(glycated haemoglobin, blood glucose levels) were assessed to be at low risk of bias.

Torabian 2013 was assessed to be at high risk of bias for this domain as the outcome measure used was
judged to be inappropriate. The General Health Questionnaire (GHQ-28) is intended for use as a screening
instrument (as a measure psychological distress) and is not designed to measure change over time.

Bias in selection of the reported result

All three studies (Melo 2020, Torabian 2013, Yucel 2016) were judged to have low risk for this domain.
Specifically, all studies reported pre-specified intentions in sufficient detail and all eligible reported results
were available.

Figure D.3 Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages
across all included RCTs — Diabetes, type 2
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D2.1.3 Effect of intervention
Outcomes considered by the NTWC to be critical or important for decision-making in people with type 2
diabetes are listed in Table D-7.
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Table D-7 Outcomes considered by the NTWC to be critical or important for decision-making: Diabetes, type 2
Outcome domain Measured with consensus Data available for Melo Torabian  Yucel
rating main comparison? 2020 2013 2016
Quality of life, SF-36-PCS Critical Yes - - v
global SF-36-MCS
Activities of daily GLDAM-composite Critical Yes v -- --
living
Physical No measures reported  Critical No -- -- --
functioning in eligible studies
Cardiovascular No measures reported  Critical No -- -- --
disease risk in eligible studies
Body Body mass index Important Yes X! xt v
composition
Fatigue 0-10 visual analogue Important Yes -- -- v
scale
Depression Hospital Anxiety and Important Yes = v v
Depression Scale -
Depression

Abbreviations: GLADM, Group of Latin American Development to Maturity test battery (Includes: 10m walk, rise from sitting, raise-stand, rise from
chair and around, dress and take off); MCS, mental component score; PCS, physical component score; SF-36; 36-item short form survey

V' A study result is available for inclusion in the synthesis

X No study result is available for inclusion, (probably) because the P value, magnitude or direction of the results generated were considered
unfavourable by the study investigators

--No study result is available for inclusion, (probably) because the outcome was not assessed, or for a reason unrelated to the P value, magnitude or
direction of the results

? No study result is available for inclusion, and it is unclear if the outcome was assessed in the study

Main comparison (vs control)
Three RCTs (Melo 2020, Torabian 2013, Yucel 2016) comparing Pilates with no intervention in people with
type 2 diabetes were eligible for this comparison and contributed data to five of seven outcomes.

There was one additional study published in a language other than English (awaiting classification) that
compared Pilates with no intervention in people with type 2 diabetes that could have contributed data to
these outcomes but there was no information to make a judgment regarding the extent of missing data (see
Appendix C6).

Quality of life

One trial (45 participants) reported quality of life measured with the SF-36 (36-item Short Form Survey) at
the end-of-treatment (12 weeks) (Yucel 2016). The other two eligible RCTs did not report QoL, probably
because the outcome was not assessed in the studies. Quality of life domains were summarised into two
composite scores (physical and mental health) summarised on a scale from 0 (worse) to 100 (best). No MCID
has been established in diabetes populations (31) although benchmarks suggest a 1-point change is
associated with excess mortality and inability to work (32).

The results show no difference between the Pilates and control groups for mental health (MD 0.00; 95% CI —
0.59, 0.59.; p = 1.00) (GRADE: low) or physical health (MD 0.00; 95% Cl —2.34, 2.34; p = 1.00) (GRADE:

1 One of the most important aspects of diabetes management is to maintain a healthy weight, with loss of 5% to 10% of body weight
likely to reduce the risk of diabetes complications 30. Diabetes Australia. Maintaining a healthy weight [Available from:
https://www.diabetesaustralia.com.au/food-activity/maintaining-a-healthy-weight/.. It seems unlikely that the identified studies
did not measure BMI or similar.
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very low). Noting that data reported by the authors indicated that the presented values are mean (SD)
(table 1, (29)), but in the text they state that presented data are median (IQR) (assumed in error).

The study was judged to be at high risk of bias for this outcome related to exclusion of some participants and
missing data, but no sensitivity analysis could be conducted as only one study contributed data.

Activities of daily living

One trial (24 participants) reported activities of daily living measured with the Group of Latin American
Development to Maturity (GLADM) test battery at the end-of-treatment (12 weeks) (Melo 2020). The other
two eligible RCTs did not report activities of daily living, probably because the outcome was not assessed in
the studies. The GLADM test battery incorporates a 10 metre walk test, rise from sitting, raise-stand, rise
from chair and around, dress- and take- off, which are converted into a summary index score. A higher score
suggests worse autonomy. In people aged over 60 years, a score less than 22.28 suggests very good
autonomy, whereas a score more than 33.01 indicates insufficient autonomy (33).

The results showed an effect favouring Pilates compared with the control group (MD —8.10, 95% Cl -11.55, —
4.65; p < 0.00001) (GRADE: low). Participants in the control group had a mean score of 35.3 (insufficient
autonomy) whereas those in the Pilates group showed a slight improvement, with a score of 27.2 (good
autonomy).

No sensitivity analysis was conducted that examined the impact of RCTs judged to be at a high risk of bias, as
no studies were at high risk of bias for this outcome.

Body composition

One trial (45 participants) reported body composition measured by body mass index (BMI) at the end-of-
treatment (12 weeks) (Yucel 2016). It was considered probable that the other two eligible RCTs measured
this outcome (or similar), but did not report because the P value, magnitude or direction of the results
generated were considered unfavourable by the study investigators. A BMI under 18.5 is considered
underweight; from 18.5 to 24.9, normal; from 25 to 29.9, overweight; 30 to 39.9, obese; and 40 or higher,
extremely obese.

The results show no difference for the outcome of BMI in the Pilates group compared to no intervention
(MD 1.67; 95% Cl -2.81, 6.15; p = 0.46) (GRADE: very low). Participants in both groups remain obese, with
the mean BMI being greater than 30 in both groups.

The study was judged to be at high risk of bias for this outcome related to exclusion of some participants and
missing data, but no sensitivity analysis could be conducted as only one study contributed data.

Fatigue

One trial (45 participants) reported fatigue measured using a visual analogue scale (VAS) ranging from 0 (no
fatigue) to 10 (severe fatigue) at the end-of-treatment (12 weeks) (Yucel 2016). The other two eligible RCTs
did not report fatigue, probably because the outcome was not assessed in the studies. An MCID for the
fatigue VAS-10 in people with type 2 diabetes has not been established. The MID is reported to range
between 0.8 to 1.1 for improvement and 1.1 to 1.3 for worsening in people with rheumatoid arthritis,
systemic lupus erythematosus, and cancer (34).

The results show no difference between the Pilates group compared to no intervention for the outcome of
fatigue (MD 0.00; 95% Cl —0.94, 0.94; p = 1.00) (GRADE: low).
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The study was judged to be at high risk of bias for this outcome related to exclusion of some participants and
missing data, but no sensitivity analysis could be conducted as only one study contributed data.

Depression

One trial (45 participants) reported depression measured with the Hospital Anxiety and Depression Scale
(HADS) at the end-of-treatment (12 weeks) (Yucel 2016). One trial (70 participants) reported depression
measured with the GHQ-28 subscale at the end-of-treatment (8 weeks) (Torabian 2013). The other eligible
RCT did not report depression, probably because the outcome was not assessed in the study.

The 7-item HADS-depression scale measure symptoms of depression and is summarised on a scale from 0
(no depression) to 21 (severe). A score less than 7 indicates no depression, score between 8-10 are
considered borderline, and score greater than 11 indicate the presence of increased symptoms of
depression (35).

The 7-item GHQ-28 depression subscale identifies the presence of symptoms compared to what is normal
for the individual and is summarised on a scale from 0 (better than usual) to 21 (much worse than usual).
The GHQ-28 is a screening instrument and is not designed to measure change over time and subscales are
not intended to be considered independent of each other. An MCID is therefore not established.

Pooled results show no difference between the Pilates and control groups for the outcome of depression
(SMD -0.96; 95% Cl —2.84, 0.92; p = 1.00) (GRADE: very low).

Results for this outcome was judged to be at high risk of bias related to exclusion of some participants and
missing outcome data, but no sensitivity analysis could be conducted as both studies were at high risk of bias
for this outcome.

Comparison 2 (vs other)
There were no studies identified comparing Pilates with ‘other’ in people with type 2 diabetes.
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outcome domains and measures reported by the included studies are provided in Appendix F1. Outcome

data for critical or important outcomes are provided in Appendix F2.

Table D-8

STUDYID | Study

design

POPULATION

INTERVENTION

COMPARATOR/s

Pilates versus control (no intervention, waitlist, inactive usual care)*

Duff 2018 | RCT
(36)

Eftekhari RCT
2018

(37, 38)

Fleming RCT
2019

(39)

Marandi Quasi-
2013 RCT
(40-42)

Rezvani Quasi-
2017 RCT
(43)

Sisi 2013 Quasi-
(44) RCT

Multiple sclerosis
(ambulant, PDDS
score 0.0 to 6.0)

Multiple sclerosis
(women, EDSS 2.0
to 4.0)

Multiple sclerosis
(women)

Multiple sclerosis
(women, EDSS <
4.5)

Multiple sclerosis
(women, EDSS < 4)

Multiple sclerosis
(men, EDSS < 4)

Pilates versus ‘other’ intervention**

Abasiyanik  Quasi-

2020 RCT
(45-47)

Bulguroglu | Quasi-
2015 RCT
(48, 49)

Multiple sclerosis
(able to walk 100m
independently)

Multiple sclerosis
(EDSS < 4.5)

Pilates exercises
(mat + CoreAlign
apparatus)

Pilates exercises
(mat)

Pilates exercises
(mat) OR Pilates
exercises (mat,
DVD-guided)

Pilates exercises
(mat)

Pilates exercises
(mat)

Pilates exercises
(mat)

Pilates exercises
(mat)

Pilates exercises
(mat) OR Pilates
(Reformer)

Control (no
intervention)

Control (no
intervention)

Control (waitlist)

Control (no
intervention)
OR

Aqua Fitness”

Control (no
intervention)

OR

Physio Ball
exercise®

Control (no
intervention)

OR

Rebound therapy”

Home exercise

Home exercise
(relaxation and
respiration
exercises)

Overview of PICO criteria of included studies: Multiple sclerosis

CO-

INTERVENTION

Massage

None specified

None specified

Usual care

None specified

None specified

Home exercise (2
days per week)

None specified
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OUTCOME DOMAINS

Functional ability
Balance

Core stability
Physical performance
QoL

Body composition
Functional mobility
Fatigue

Balance

Body composition
Serum markers
Anxiety

Depression

Fatigue

Mood

Physical activity
Physical performance
Dynamic Balance

Disability
Functional mobility
Dynamic Balance

Functional mobility
Balance

Functional mobility
Balance

Core stability
Respiratory muscle
strength

Cognitive function
Core stability
Fatigue

Balance

Functional mobility
Qol-disease specific
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STUDY ID Study POPULATION INTERVENTION COMPARATOR/s | CO- OUTCOME DOMAINS
design INTERVENTION
Freeman RCT Multiple sclerosis | Pilates exercises  Standard None specified Functional mobility
2012 (EDSS 4.0 to 6.5) (mat) physiotherapy Balance
(50-53) OR Physical performance
Relaxation Physical activity
sessions (contract- Functional reach
relax)
Guclu- NRSI Multiple sclerosis | Pilates exercises  Home exercise None specified Balance
Gunduz (ambulant) Functional mobility
2014 Physical performance
(54)
Kalron RCT Multiple sclerosis | Pilates exercises  Physical therapy Home exercise Functional mobility
2016 (55, (EDSS3.0t0 6.0) | (individual) Balance
56) Functional reach
Physical activity
Fatigue
Postural control
Falls risk
Kara 2017 | NRSI Multiple sclerosis | Pilates exercises | Aerobic exercise None specified Balance
(57) (EDSS < 6.0) (mat) Depression
Fatigue
Cognitive function
Functional mobility
Klgik 2015 Quasi Multiple sclerosis | Pilates exercises  Standard exercise | None specified Balance
(58, 59) RCT (EDSS < 6.0) (mat) Depression
Fatigue

Cognitive function
Functional mobility
Physical performance
Qol-disease specific

Abbreviations: EDSS, expanded disability status scale; NRSI, non-randomised study of intervention; PDDS, Patient-Determined Disease Steps; Qol,
quality of life; RCT, randomised controlled trial

*Studies that compared Pilates with an inactive control were eligible for inclusion in the evidence synthesis and are included in the Summary of findings
tables if they reported outcomes considered critical or important to this review.

**Studies that compared Pilates with an active intervention are included in the supplementary outcome tables (Appendix F2) if they reported data for
outcomes considered critical or important to this review.

A Study included three groups. The inactive control is considered in the evidence synthesis.

D3.1.2 Risk of bias summary

Randomised controlled trials
The risk of bias for each item in the included RCTs for multiple sclerosis is described below and shown
graphically in Figure D.4 (details are provided in Appendix E1).

Bias arising from the randomisation process

Three studies (Duff 2018, Freeman 2012, Kalron 2016) were judged to be at low risk of bias for this domain.
Details relating to method of randomisation or allocation concealment were not provided in the other
studies, raising some concerns (Abasiyanik 2018, Bulguroglu 2015, Fleming 2019, Kiigiik 2015). Studies that
also failed to provide sufficient baseline data (Eftekhari 2018, Marandi 2013, Rezvani 2017, Sisi 2013) were
judged to be at high risk of bias.

Bias due to deviations from intended interventions (effect of assignment to intervention [ITT])
Seven studies were judged to be at low risk of bias for this domain (Abasiyanik 2018, Bulguroglu 2015, Duff
2018, Fleming 2019, Freeman 2012, Kalron 2016, Kiiciik 2015). Four studies had concerns or serious
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concerns raised due to missing information or exclusion of participants who did not adhere to the intended
intervention (Eftekhari 2018, Marandi 2013, Rezvani 2017, Sisi 2013).

Bias due to missing outcome data

Data was available for all, or nearly all participants in four studies (Bulguroglu 2015, Duff 2018, Freeman
2012, Kalron 2016) that were judged to be at low risk of bias. In five studies (Abasiyanik 2018, Kii¢lik 2015,
Marandi 2013, Rezvani 2017, Sisi 2013) the proportion of missing outcome data across the intervention
groups raised some concerns. In Eftekhari 2018 and Fleming 2019, missingness of the outcome data was
judged to depend on its true value, with missing data likely to be due to the health status of the patients
(assessed as high risk of bias).

Bias in measurement of the outcome

Five studies were judged to be at low risk of bias for this domain (Bulguroglu 2015, Duff 2018, Eftekhari
2018, Freeman 2012, Kalron 2016), with many reporting blinding of the outcome assessor. Six studies
(Abasiyanik 2018, Fleming 2019, Kiigik 2015 Marandi 2013, Rezvani 2017, Sisi 2013) had concerns raised
relating to subjective outcomes potentially influenced by knowledge of the intervention received.

Bias in selection of the reported result

Eight studies (Abasiyanik 2018, Bulguroglu 2015, Duff 2018, Eftekhari 2018, Fleming 2019, Freeman 2012,
Kalron 2016, Kiiglik 2015) were judged to be at low risk of bias for this domain. In two studies (Marandi
2013, Sisi 2013) there were concerns raised about a lack of information describing the statistical analysis
plan, suggesting not all intended outcomes or analyses were reported. One study (Rezvani 2017) was judged
to be at high risk of bias, because results of an outcome described in the methods (timed-up and go) are not
mentioned or discussed.

Figure D.4 Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages
across all included RCTs — Multiple sclerosis

Bias arising from the randomization process

Bias due to deviations from intended interventions

Bias due to missing outcome data

Bias in measurement of the outcome

Bias in selection of the reported result

Overall risk of bias

0% 25% 50% 75% 100%

. Low risk D Some concerns . High risk

Non-randomised studies of interventions
The risk of bias for each item in the included NRSIs for multiple sclerosis is described below and shown
graphically in Figure D.5 (details are provided in Appendix E2).

Bias due to confounding
The two studies (Guclu-Gunduz 2014 and Kara 2017) were assessed to be at low risk of bias for this domain.
No confounding factors relating to treatment choice were expected.
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Bias of selection of participants into the study
The two studies (Guclu-Gunduz 2014 and Kara 2017) were assessed to be at low risk for this domain. All
eligible participants were invited to participate in the study and start of interventions coincided.

Bias in classification of interventions
Both studies (Guclu-Gunduz 2014 and Kara 2017) provided clear description and definition of intervention
groups and was assessed to be low risk for this domain.

Bias due to deviations from intended interventions

Guclu-Gunduz 2014 did not provide sufficient information on reasons for deviation from intended
intervention raising some concerns. Of 24 participants allocated to the intervention or control group, six did
not continue the program (25%), this was judged to potentially impact the results. In Kara 2017, 18 of 27
(67%) participants allocated to Pilates did not complete the study, this was unbalanced between the
intervention groups and judged to be a substantial deviation from usual practice, placing the study at critical
risk of bias.

Bias due to missing data

Guclu-Gunduz 2014 did not provide sufficient information on missing information, therefore it was assumed
that the proportions of and reasons for missing data differs slightly across intervention groups, raising some
concerns.

Kara 207 was judged to be at critical risk of bias due to deviations from the intended intervention and was
therefore not assessed for this domain.

Bias in measurement of outcomes
Guclu-Gunduz 2014 was judged to be moderate risk of bias in measurement of outcomes related to the
knowledge of the intervention received by study participants potentially influencing the outcome results.

Kara 207 was judged to be at critical risk of bias due to deviations from the intended intervention and was
therefore not assessed for this domain.

Bias in selection of the reported result
Guclu-Gunduz 2014 was assessed to be low risk for this domain. There is no indication of selection of the
reported outcomes or analysis based on the results.

Kara 207 was judged to be at critical risk of bias due to deviations from the intended intervention and was
therefore not assessed for this domain.
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Figure D.5 Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages
across all included NRSI — Multiple sclerosis
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D3.1.3 Effect of intervention
Outcomes considered by the NTWC to be critical or important for decision-making in people with multiple
sclerosis are listed in Table D-9.

Table D-9 Outcomes considered by the NTWC to be critical or important for decision-making: Multiple sclerosis
Outcome Measured with consensus Data available Duff Eftekhar Fleming Marand Rezvani Sisi
domain rating for main 2018 i2018 2019 i2013 2017 2013

comparison?
Quality of life, Multiple Critical Yes v = = ? = =
global sclerosis QOL-
54
Balance Berg Balance  Critical Yes - v - - - v
Scale
Functional Timed Upand  Critical Yes v v = ? X v
mobility Go
Physical MS walking Critical No -- -- -- ? -- --
performance scale
Disability No measures Important No -- -- -- ? -- --
reported in
eligible studies
Fatigue Fatigue impact Important Yes - v v ? - -
scale (40-item)
/
modified

fatigue impact

scale (21-item)
Social No measures Important No - - -- ? -- --
wellbeing reported in

eligible studies

V' A study result is available for inclusion in the synthesis

X No study result is available for inclusion, (probably) because the P value, magnitude or direction of the results generated were considered
unfavourable by the study investigators

--No study result is available for inclusion, (probably) because the outcome was not assessed, or for a reason unrelated to the P value, magnitude or
direction of the results

? No study result is available for inclusion, and it is unclear if the outcome was assessed in the study
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Main comparison (vs control)

Six RCTs (Duff 2018, Eftekhari 2018, Fleming 2019, Marandi 2013, Rezvani 2017, Sisi 2013) comparing Pilates
with no intervention in people with multiple sclerosis were eligible for this comparison. Four RCTs (Duff
2018, Eftekhari 2018, Fleming 2019, Sisi 2013) contributed data relevant to four of the seven outcomes. One
study (Rezvani 2017) did not provide any data for one outcome but is included in the nonquantitative
synthesis. One study (Marandi 2013) could have contributed data to these outcomes but there was no
information to make a judgment regarding the extent of missing data.

There were eight additional studies awaiting classification or ongoing (total 203+ participants) that
compared Pilates with no intervention in people with multiple sclerosis that could have contributed data to
the critical or important outcomes but there was no information to make a judgment regarding the extent of
missing data (see Appendix C6).

Results for two outcomes (balance and fatigue) were judged to be at high risk of bias. The concern was
linked to missing outcome data and issues with the randomisation process.

Quality of life

One trial (30 participants) reported quality of life measured with the MSQoL-54 at the end-of-treatment (12
weeks) (Duff 2018). Four RCTs did not measure or report this outcome, probably because it was not assessed
and one RCT there was no information to make a judgement.

The 54-item instrument generates 12 subscales? along with two summary scores?, and two additional single-
item measures* (60, 61). The study authors reported the two composite scores (physical and mental health),
which are summarised on a scale from 0 (worse) to 100 (best). No MCID for the MSQoL-54 has been
established but a change of 2 5 points in PCS and MCS has been proposed to be clinically meaningful (62,
63).

The results show no between group difference comparing the Pilates and control groups for mental health
(MD 6.90; 95% Cl —4.72, 18.52; p = 0.24) (GRADE: low) or physical health (MD 3.40; 95% CI —9.89, 16.69;
p =0.62) (GRADE: low).

No sensitivity analysis was conducted that examined the impact of RCTs judged to be at a high risk of bias, as
only one study contributed data.

Balance

Two trials (55 participants) reported on balance stability during a series of predetermined tasks measured
using the Berg Balance test at the end-of-treatment (8 weeks) (Eftekhari 2018, Sisi 2013). Three RCTs
measured static and dynamic balance using different measures and one RCT did not measure or report this
outcome, probably because it was not assessed.

In most of the 14-items of the Berg Balance test, the subject is asked to maintain a given position for a
specific time, with each item consisting of a five-point ordinal scale ranging from 0 to 4. Total scores range
from O (low balance stability) to 56 (high balance stability). In elderly people, a score of less than 45 indicates

2 physical function, role limitations-physical, role limitations-emotional, pain, emotional well-being, energy, health perceptions,
social function, cognitive function, health distress, overall quality of life, and sexual function

3 physical health composite summary and the mental health composite summary

4 satisfaction with sexual function and change in health
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individuals may be at greater risk of falling (64). The MCID for improvement in balance in people with
multiple sclerosis is 3 points (65).

The results reported by Sisi 2013 (30 participants) suggest an effect in favour of Pilates compared with
control (MD —7.43; 95% Cl —9.35, —5.51; p < 0.0001), however differences in baseline scores between
treatment groups suggest the size of the effect may be overstated in favour of the intervention (baseline
data were skewed) (GRADE: very low). Scores for participants in both groups remain below 45.

Eftekhari 2018 also reported an effect favouring Pilates (p = 0.003), but the available data were not able to
be interpreted as the scores do not correlate with expected total values (published total scores were
identical in both groups at baseline and end of treatment) (data provided in Appendix F2).

No sensitivity analysis was conducted that examined the impact of RCTs judged to be at a high risk of bias, as
removal of both studies would leave no result.

Functional mobility

Three trials (80 participants) reported functional mobility measured with the Timed Up and Go test (TUG) at
the end-of-treatment (8 or 12 weeks) (Duff 2018, Rezvani 2017, Sisi 2013). The other three RCTs assessed
mobility using different measures (focused on aerobic capacity and endurance) and one RCT did not
measure or report this outcome, probably because it was not assessed.

Developed for older adults (aged 70 to 84 years), the TUG test has been validated for people with multiple
sclerosis (66); with people who take more than 14.4 seconds to complete the test classified as fallers. Pooled
results show no between group differences comparing the Pilates and control groups for functional mobility
(MD —0.55; 95% Cl -2.11, 1.01; p = 0.49) (GRADE: low); noting that one study (Rezvani 2017) did not report
any data for this outcome (missing data). No MCID has been established in people with MS, with the minimal
detectable change reported to be 3.5 seconds in people with Parkinson’s disease (67) and 2.9 seconds (68) in
people with chronic stroke.

Sensitivity analysis showed no important difference in the observed effect when the two RCTs judged to be
at a high risk of bias (Rezvani 2017, Sisi 2013) were not included in the analysis (MD —0.70; 95% CI —3.95,
2.55; p=0.67).

Fatigue

Two trials (34 participants) reported fatigue measured with the modified fatigue impact scale (MFIS) at the
end-of-treatment (8 or 12 weeks) (Fleming 2019, Eftekhari 2018). Three RCTs did not measure or report this
outcome, probably because it was not assessed and one RCT there was no information to make a
judgement.

The MFIS provides an assessment of the perceived impact of fatigue in terms of physical, cognitive, and
psychosocial functioning over the previous 4 weeks. The 21-item MFIS (reported by Fleming 2019) is
summarised to a total score ranging from 0 (no fatigue) to 84 (severe fatigue); whereas the 5-item MFIS
(reported by Eftekhari 2018) is summarised to a total score ranging from 0 (no fatigue) to 20 (severe fatigue).
Standardised pooled mean results suggest an effect in favour of Pilates compared with control (SMD —-1.13;
95% Cl —1.88,-0.37; p = 0.003) (GRADE: very low).

Fleming 2019 included two Pilates groups (supervised Pilates classes and home-DVD guided Pilates)
compared with control. The supervised Pilates groups is included in the pooled analysis (to avoid double
counting of the control group). When the DVD-guided group is considered, the similar results were observed
(SMD -1.04; 95% CI -1.74,-0.35; p = 0.003).
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No sensitivity analysis was conducted that examined the impact of RCTs judged to be at a high risk of bias, as

removal of both studies would leave no result.

Comparison 2 (vs other)
Seven RCTs (Abasiyanik 2018, Bulguroglu 2015, Freeman 2012, Kalron 2016, Kiiglik 2015, Rezvani 2017, Sisi

2013) and one NRSI (Guclu-Gunduz 2014) comparing Pilates with ‘other’ interventions in people with
multiple sclerosis were eligible for this comparison and contributed data to six outcomes.

Available data are presented in Appendix F2 Supplementary outcome data.
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D3.2.1 List of studies

An overview of the PICO criteria of included studies is provided in Table D-10. Study details, including all
outcome domains and measures reported by the included studies are provided in Appendix F1. Outcome
data for critical or important outcomes are provided in Appendix F2.

Table D-10 Overview of PICO criteria of included studies: Myelopathy (HTLV-1 associated)

STUDY ID Study POPULATION INTERVENTION COMPARATOR | CO- OUTCOME DOMAINS
design INTERVENTION
Pilates versus control (no intervention, waitlist, inactive usual care)*
Borges 2014 | RCT Myelopathy Pilates exercises Control (usual None specified Pain
(69) (HTLV-1 (Reformer, Cadillac | activities) QoL
associated) and mat)

Pilates versus ‘other’ intervention**

No studies found.

Abbreviations: HTLV, Human T-lymphotropic virus; QoL, quality of life; RCT, randomised controlled trial

*Studies that compared Pilates with an inactive control were eligible for inclusion in the evidence synthesis and are included in the Summary of findings
tables if they reported outcomes considered critical or important to this review.

**Studies that compared Pilates with an active intervention are included in the supplementary outcome tables (Appendix F2) if they reported data for
outcomes considered critical or important to this review.

D3.2.2 Risk of bias summary
The risk of bias for each item in the included study for myelopathy is described below and shown graphically
in Figure D.6 (details are provided in Appendix E1).

The study by Borges 2014 was assessed to be at low risk of bias for all domains except for bias arising from
the randomisation process. Patients were randomised by a table of random numbers and were allocated
into groups by a blinded team member who did not participate in the assessment, treatment, or statistical
analysis phases, however, the absence of baseline characteristics raises some concerns.

Figure D.6 Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages
across all included RCTs — Myelopathy (HTLV-1 associated)

Bias arising from the randomization process

Bias due to deviations from intended interventions
Bias due to missing outcome data

Bias in measurement of the outcome

Bias in selection of the reported result

Overall risk of bias
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D3.2.3 Effect of intervention
Outcomes considered by the NTWC to be critical or important for decision-making in people with HTLV-1
associated myelopathy are listed in Table D-11.
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Main comparison (vs control)

One RCT (Borges 2014) comparing Pilates with no intervention in participants with myelopathy (HTLV-1
associated) was eligible for this comparison and contributed data to six of seven outcomes. There were no
additional studies identified (awaiting classification or ongoing) in that compared Pilates with no
intervention in people with HTLV-1 associated myelopathy that could have contributed data to these
outcomes (see Appendix C6).

There were some concerns of bias for all patient-reported outcomes linked to insufficient reporting of
baseline characteristics, making it difficult to make a judgement regarding the randomisation process.

No sensitivity analysis was conducted that examined the impact of RCTs judged to be at a high risk of bias, as
only one study contributed data that was not considered to be at high risk of bias.

Table D-11 Outcomes considered by the NTWC to be critical or important for decision-making: Myelopathy
(HTLV-1 associated)

Outcome domain Measured with consensus  Data available for Borges 2014
rating main comparison?

Pain Visual analogue scale Critical Yes v

Quiality of life, global ~ No measures reported in eligible Critical No --
studies

Physical functioning SF-36 Role - Physical / SF-36 physical Critical Yes v
function

Fatigue SF-36 vitality Important  Yes v

Mental health SF-36 mental health Important  Yes v

Mental function SF-36 Role - Emotional Important  Yes v

Social function SF-36 Social functioning Important  Yes v

Abbreviations: SF-36, 36-item Short Form Survey

V' A study result is available for inclusion in the synthesis

X No study result is available for inclusion, (probably) because the P value, magnitude or direction of the results generated were considered
unfavourable by the study investigators

--No study result is available for inclusion, (probably) because the outcome was not assessed, or for a reason unrelated to the P value, magnitude or
direction of the results

? No study result is available for inclusion, and it is unclear if the outcome was assessed in the study

Pain

One trial (22 participants) reported pain intensity measured with a visual analogue scale (VAS) ranging from
0 (no pain) to 10 (severe pain) at the end-of-treatment (15 weeks) (Borges 2014). The VAS is a subjective
assessment of pain, reported by participants and measured on a continuous scale (cm) from 0 (no pain) to
10 (worst imaginable pain). Higher values indicate worse pain. The minimal clinically important difference
(MCID) has not been established in people with HTLV-associated myelopathy, with the median absolute
MCID reported to be 20 mm (IQR 15-30) in people with chronic pain (70).

The results showed an effect in favour of Pilates compared with the control group (MD —4.05; 95% Cl —6.16,
—1.94; p =0.0002) (GRADE: very low).

Quality of life

One trial (22 participants) reported of quality of life measured with the SF-36 (36-item Short Form Survey) at
the end-of-treatment (15 weeks) (Borges 2014). An overall global score was not provided. Individual scores
for each of the eight domains were reported and are summarised on a scale from 0 (worse) to 100 (best).
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The MCID for individual domains of the SF-36 in people with HTLV-associated myelopathy have not been
established.

Physical functioning

The SF-36 physical functioning domain is a 10-item measure of physical limitation in a range of activities
from vigorous exercise to performing self-care activities. The results showed no difference in scores between
the Pilates group compared with the control group (MD —9.82; 95% Cl —24.78, 5.14; p = 0.20) (GRADE: very

low).

Role physical

The SF-36 role-physical domain contains four items that measures limitations in various roles, including work
and daily activities. The results showed an effect in favour of Pilates compared with the control group (MD -
62.73; 95% Cl —84.54, -40.92; p = 0.004) (GRADE: very low).

Bodily pain

The SF-36 bodily pain domain contains two items that assess pain severity and pain interference. The results
showed an effect in favour of Pilates compared with the control group (MD —30.14; 95% Cl —44.77,-15.51;
p <0.0001) (GRADE: very low).

General health perceptions

The SF-36 general health perceptions domain contains five items that evaluates a persons’ physical health
problems and their confidence in progression to better or worse health. The results showed an effect in
favour of Pilates compared with the control group (MD —20.53; 95% Cl —39.22, —1.84; p = 0.03) (GRADE:

very low).

Fatigue

The SF-36 vitality domain has four items that measure vitality, energy level, and fatigue and is meant to be a
measure of subjective well-being. The results showed an effect in favour of Pilates compared with the
control group (MD —28.36; 95% Cl —47.76, —8.96; p = 0.004) (GRADE: very low).

Mental health

The SF-36 mental health domain has five items that measure anxiety, depression, loss of
behavioural/emotional control, and psychological well-being. The results showed no difference in scores
between the Pilates group compared with the control group (MD —-15.82; 95% Cl —35.80, 4.16; p = 0.12)
(GRADE: very low).

Mental function

The SF-36 role-emotional domain measures role limitations due to mental health difficulties, with three
items that focus on amount of time spent on work or other activities, amount of work accomplished, and the
care with which work is performed. The results showed no difference in scores between the Pilates group
compared with the control group (MD 6.86; 95% Cl —21.25, 34.97; p = 0.63) (GRADE: very low).

Social function

The SF-36 social function scale includes two items that measure the impact of physical and mental health on
social functioning. The results showed no difference in scores between the Pilates group compared with the
control group (MD —14.32; 95% Cl —33.78, 5.14; p = 0.15) (GRADE: very low).

Comparison 2 (vs other)
No studies were identified comparing Pilates with ‘other’ in people with HTLV-1 associated myelopathy.
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D3.3.1 List of studies

An overview of the PICO criteria of included studies is provided in Table D-12. Study details, including all
outcome domains and measures reported by the included studies are provided in Appendix F1. Outcome
data for critical or important outcomes are provided in Appendix F2.

Table D-12 Overview of PICO criteria of included studies: Parkinson's disease

STUDY ID Study design POPULATION INTERVENTION COMPARATOR CO- OUTCOME
INTERVENTION DOMAINS

Pilates versus control (no intervention, waitlist, inactive usual care)*

Pandya 2017 Quasi-RCT Parkinson's Pilates exercises | Control (no Conventional Balance
(71) disease (mat, Swiss ball,  intervention) balance training  Functional mobility
TheraBand) Balance confidence

Pilates versus ‘other’ intervention**

Daneshmandi | Quasi-RCT Parkinson's Pilates exercises | Walking None specified Balance
2017 (72) disease (mat, mini ball, Functional mobility
TheraBand)
Mollinedo- RCT Parkinson's Pilates exercises  Aerobic exercises  None specified Body composition
Cardalda 2018 disease (mat, TheraBand) Balance
(73) Strength
Motor scale

Abbreviations: NRSI, non-randomised study of intervention; Qol, quality of life; RCT, randomised controlled trial

*Studies that compared Pilates with an inactive control were eligible for inclusion in the evidence synthesis and are included in the Summary of findings
tables if they reported outcomes considered critical or important to this review.

**Studies that compared Pilates with an active intervention are included in the supplementary outcome tables (Appendix F2) if they reported data for
outcomes considered critical or important to this review.

D3.3.2 Risk of bias summary
The risk of bias for each item in the included studies for Parkinson’s disease is described below and shown
graphically in Figure D.7 (details are provided in Appendix E1).

Bias arising from the randomisation process

One study (Mollinedo-Cardalda 2018) was judged to be at low risk of bias for this domain. Details relating to
method of randomisation or allocation concealment were not provided in the other two studies
(Daneshmandi 2017, Pandya 2017) raising some concerns.

Bias due to deviations from intended interventions (effect of assignment to intervention [ITT])

One study (Daneshmandi 2017) was judged to be at low risk of bias for this domain, with any deviations
judged reflect usual practice. In one study (Pandya 2017) concerns were raised due to missing information
regarding the number of analysed participants. One study (Mollinedo-Cardalda 2018) was judged to be at
high risk of bias due to deviations being unbalanced between the groups which may have affected the
outcome. The direction of bias may be against Pilates, with a higher rate of dropout observed in the
comparator group (suggesting those who do not benefit did not complete the study).

Bias due to missing outcome data

Two studies (Daneshmandi 2017, Pandya 2017) were judged to be at low risk of bias for this domain, as the
data were reasonably complete, and any missing data was similar across intervention groups. In one study

(Mollinedo-Cardalda 2018), concerns were raised due to the missing information being slightly unbalanced
between treatment groups.
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Bias in measurement of the outcome
In all three studies (Daneshmandi 2017, Mollinedo-Cardalda 2018, Pandya 2017) there were concerns of bias
related to outcome assessors likely being influenced by knowledge of the intervention received.

Bias in selection of the reported result

One study (Mollinedo-Cardalda 2018) was judged to be at low risk of bias for this domain. The other two
studies had concerns raised due to missing information (Pandya 2017) or strong suspicion of selective
reporting of results (Daneshmandi 2017).

Figure D.7 Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages
across all included RCTs — Parkinson's disease
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D3.3.3 Effect of intervention
Outcomes considered by the NTWC to be critical or important for decision-making in people with Parkinson’s
disease are listed in Table D-13.

Table D-13 Outcomes considered by the NTWC to be critical or important for decision-making: Parkinson’s

disease

Outcome domain Measured with consensus Data available for
rating main comparison?

Quality of life, disease Parkinson’s Disease Quality of Life Questionnaire Critical No

specific (PDQ-8)

Overall motor function ~ MDS-Unified Parkinson's Disease Rating Scale Critical No

Functional mobility Timed Up and Go (TUG) Critical Yes

Gait No measures reported in eligible studies Critical No

Disability No measures reported in eligible studies Critical No

Balance Berg Balance test Important Yes

Falls Number of falls within previous year Important No

V' A study result is available for inclusion in the synthesis

X No study result is available for inclusion, (probably) because the P value, magnitude or direction of the results generated were considered
unfavourable by the study investigators

--No study result is available for inclusion, (probably) because the outcome was not assessed, or for a reason unrelated to the P value, magnitude or
direction of the results

? No study result is available for inclusion, and it is unclear if the outcome was assessed in the study
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Main comparison (vs control)

One RCT (Pandya 2017) evaluating the effect of Pilates delivered as an adjunct to conventional balance
training in people with Parkinson’s disease was eligible for this comparison and contributed data relevant to
two of the seven outcomes. There was one additional study published in a language other than in English
(106 participants) that compared Pilates with no intervention in Parkinson’s disease that could have
contributed data to one outcome (balance) (see Appendix C6).

No sensitivity analysis was conducted that examined the impact of RCTs judged to be at a high risk of bias, as
only one study contributed data and was not judged to be at high risk of bias.

Functional mobility

One trial (30 participants) reported functional mobility measured with the Timed Up and Go test (TUG) at
the end-of-treatment (7 weeks) (Pandya 2017). Developed for older adults (aged 70 to 84 years), the test has
been validated for people with Parkinson’s disease to identify those at risk for falls (74), with the minimal
detectable change reported to be 3.5 seconds (67).

The results reported by Pandya 2017 suggest an effect favouring Pilates compared with the control group
(MD -8.53; 95% Cl —13.37, -3.69; p = 0.0006) (GRADE: very low).

Balance

One trial (30 participants) reported on the ability to balance during a series of predetermined tasks
measured using the Berg Balance test at the end-of-treatment (7 weeks) (Pandya 2017). In most of the 14-
items, the subject is asked to maintain a given position for a specific time, with each item consisting of a five-
point ordinal scale ranging from 0 to 4. Total scores range from 0 (low balance stability) to 56 (high balance
stability). In elderly people, a score of less than 45 indicates individuals may be at greater risk of falling (64),
but the test may have poor utility in people with Parkinson’s disease due to a ceiling effect (75, 76). The
minimal detectable change for people with Parkinson’s disease is 5 points (77).

The results reported by Pandya 2017 suggest an effect in favour of Pilates compared with control (MD -5.07;
95% Cl —8.90, —1.24; p < 0.010) (GRADE: very low). Participant in both groups remain at greater risk of

falling (mean score below 45).

Comparison 2 (vs other)
Two studies (Daneshmandi 2017, Mollinedo-Cardalda 2018) comparing Pilates with ‘other’ interventions in
people with Parkinson’s disease were eligible for this comparison and contributed data to three outcomes.

Available data are presented in Appendix F2 Supplementary outcome data.
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An overview of the PICO criteria of included studies is provided in Table D-14. Study details, including all

outcome domains and measures reported by the included studies are provided in Appendix F1. Outcome

data for critical or important outcomes are provided in Appendix F2.

Table D-14

STUDY ID  Study
design

POPULATION

INTERVENTION

COMPARATOR

Pilates versus control (no intervention, waitlist, inactive usual care)*

Lim 2016  Quasi-RCT Stroke recovery
(78) (chronic)
Lim 2017 RCT Stroke recovery
(79) (chronic)

Pilates exercises
(mat)

Pilates exercises
(mat)

Control (no
intervention)

Control (no
intervention)

Overview of PICO criteria of included studies: Rehabilitation after stroke

CO-
INTERVENTION

None

Conventional
stroke
rehabilitation

OUTCOME DOMAINS

Balance, static
Balance, dynamic
Exercise tolerance
Functional mobility

Roh 2016 Quasi-RCT Stroke recovery Pilates exercises Control (no None Functional mobility
(80) (chronic) exercise)

Sathe Quasi-RCT  Stroke recovery Pilates exercises Control (no Conventional Functional mobility
2018 (chronic) intervention) balance therapy  Limits of stability
(81)

Pilates versus ‘other’ intervention**

Yun 2017  NRSI Stroke recovery Pilates exercises Occupational None Motor function
(82) (chronic) (mat) therapy Mood
Social function
QoL

Abbreviations: NRSI, non-randomised study of intervention; Qol, quality of life; RCT, randomised controlled trial

*Studies that compared Pilates with an inactive control were eligible for inclusion in the evidence synthesis and are included in the Summary of findings
tables if they reported outcomes considered critical or important to this review.

**Studies that compared Pilates with an active intervention are included in the supplementary outcome tables (Appendix F2) if they reported data for
outcomes considered critical or important to this review.

D3.4.2 Risk of bias summary

Randomised controlled trials
The risk of bias for each item in the included RCTs for rehabilitation after stroke is described below and
shown graphically in Figure D.8 (details are provided in Appendix E1).

Bias arising from the randomisation process

All four RCTs (Lim 2016, Lim 2017, Roh 2016, Sathe 2018) failed to provide sufficient information about the
randomisation process or methods for allocation concealment raising some concerns. In addition, a lack of
information about baseline characteristics placed two RCTs (Roh 2016, Sathe 2018) at high risk of bias.

Bias due to deviations from intended interventions (effect of assignment to intervention [ITT])

One study (Lim 2017) was assessed to be at low risk of bias for this domain as there were no deviations from
the intended interventions. Concerns were raised with two studies (Roh 2016, Sathe 2018) that did not
provide any information on deviations from the trial protocol and one study (Lim 2016) that failed to analyse
all randomised participants.
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Bias due to missing outcome data

Two studies (Lim 2016, Lim 2017) were assessed to be low risk for this domain as outcome data was
available for all participants. Two studies (Roh 2016, Sathe 2018) had concerns raised for this domain as they
did not provide any information to make a judgement about the extent of missing outcome data.

Bias in measurement of the outcome

All four studies (Lim 2016, Lim 2017, Roh 2016, Sathe 2018) were assessed to be low risk for outcome
measurements. The methods were comparable across groups and unlikely to be influenced by knowledge of
the intervention received.

Bias in selection of the reported result

All four studies (Lim 2016, Lim 2017, Roh 2016, Sathe 2018) had concerns raised due to a lack of information
regarding prespecified intentions for outcome measurements and analyses, reducing confidence that all
intended outcome measures are reported.

Figure D.8 Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages
across all included RCTs — Rehabilitation after stroke
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Non-randomised studies of interventions
The risk of bias for each item in the included NRSI for rehabilitation after stroke is described below and
shown graphically in Figure D.9 (details are provided in Appendix E2).

Bias due to confounding

One study (Yun 2017) was assessed to have some concerns for this domain. Although confounding is
expected, there did not appear to be any serious residual confounding and important domains were
measured and controlled for.

Bias of selection of participants into the study
One study (Yun 2017) was assessed to be at low risk for this domain. Although not explicitly stated, all
eligible participants are likely included in the study, with enrolment and start of intervention coinciding.

Bias in classification of interventions
One study (Yun 2017) was assessed to be at low risk for this domain. The study provided clear description
and definition of intervention groups, which were defined at study start.
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Bias due to deviations from intended interventions

One study (Yun 2017) was assessed to have some concerns for this domain. The authors did not provide
information about deviations from intended interventions. It is assumed that there were no deviations, and
if any, the impact on outcomes were minimal.

Bias due to missing data
One study (Yun 2017) was assessed to be at low risk for this domain. The authors did not provide
information about any missing data. All available data appear to be included in the analysis.

Bias in measurement of outcomes
One study (Yun 2017) was assessed to have some concerns for this domain. Knowledge of the intervention
could potentially influence the patient-reported results.

Bias in selection of the reported result
One study (Yun 2017) was assessed to be at low risk for this domain. It is likely that all reported results
correspond to all intended outcomes and analyses.

Figure D.9 Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages
across all included NRSI — Rehabilitation after stroke
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D3.4.3 Effect of intervention
Outcomes considered by the NTWC to be critical or important for decision-making in people with chronic
stroke are listed in Table D-15.
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Table D-15 Outcomes considered by the NTWC to be critical or important for decision-making: Rehabilitation
after stroke

Outcome Measured with consensus  Data available for  Lim Lim Roh Sathe

domain rating main comparison? 2016 2017 2016 2018

Disability PROMIS-10 Critical No -- -- -- --

Quality of life SS-QOL-total Critical No -- - -- -
PROMIS-10

Activities of Critical No -- - -- -

daily living PROMIS-10

Functional Gait speed (cm/s) or Critical Yes - v v -

mobility TUG

Motor function SS-QOL -physical Important  No -- - -- -

Balance Berg Balance Test Important  No -- -- -- --

Cardiovascular No measures reported Important  No -- -- -- --
disease risk in eligible studies

Abbreviations: cm/s, centimetres per second; PROMIS-10; Patient-Reported Outcomes Measurement Information System Global-10; SS-QOL, stroke-
specific quality of life

V' A study result is available for inclusion in the synthesis

X No study result is available for inclusion, (probably) because the P value, magnitude or direction of the results generated were considered
unfavourable by the study investigators

--No study result is available for inclusion, (probably) because the outcome was not assessed, or for a reason unrelated to the P value, magnitude or
direction of the results

? No study result is available for inclusion, and it is unclear if the outcome was assessed in the study

Main comparison (vs control)

Four RCTs (Lim 2016, Lim 2017, Roh 2016, Sathe 2018) comparing Pilates with no intervention (or as an
adjunct to conventional therapy) in people with chronic stroke were eligible for this comparison. Two RCTs
(Lim 2017, Roh 2016) contributed data relevant to one of the seven outcomes. The other two RCTs did not
measure or assess any outcomes considered critical or important to this review.

There was one additional study published in a language other than English (awaiting classification) that
compared Pilates with no intervention in people with chronic stroke (6 participants) that could have
contributed data to one outcome (balance) (see Appendix C6).

Functional mobility

One trial (20 participants) measure functional mobility by assessing gait speed (cm/s) at the end of
treatment (8 weeks) (Roh 2016). The study used 3-D motion analysis using infrared cameras, with participant
required to walk on a treadmill for 30 seconds at their preferred walking speed. Five strides in the middle of
the recording were used in the analysis. Typically, gait speed is a measure of time taken to walk a specified
distance, with a clinically meaningful change estimate in stroke patients reported to be 10 cm/s (83). The
results reported by Roh 2016 suggest an effect in favour of Pilates compared with no intervention (MD —
9.94; 95% Cl -18.16, -1.72; p = 0.02) (GRADE: low).

No sensitivity analysis was conducted that examined the impact of RCTs judged to be at a high risk of bias, as
removal of the study would leave no result.

One trial (20 participants) reported functional mobility measured with the Timed Up and Go test (TUG) at
the end of treatment (8 weeks) (Lim 2017). The test has been validated for people with chronic stroke to
identify those at risk for falls, with the minimal detectable change reported to be 2.9 seconds (68). Results
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reported by Lim 2017 indicate no difference between groups comparing Pilates delivered as an adjunct to
conventional stroke rehabilitation therapy (MD —2.50; 95% CI —19.43, 14.43; p = 0.77) (GRADE: low).

No sensitivity analysis was conducted that examined the impact of RCTs judged to be at a high risk of bias, as

only one study contributed data and was not judged to be at high risk of bias.

Comparison 2 (vs other)
One NRSI (Yun 2017) comparing Pilates with occupational therapy in people with chronic stroke were eligible
for this comparison. The study contributed data relevant to two of the seven outcomes.

Available data are presented in Appendix F2 Supplementary outcome data.
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D3.5.1 List of studies

An overview of the PICO criteria of included studies is provided in Table D-16. Study details, including all
outcome domains and measures reported by the included studies are provided in Appendix F1. Outcome
data for critical or important outcomes are provided in Appendix F2.

Table D-16 Overview of PICO criteria of included studies: Hypertension

STUDY ID Study POPULATION INTERVENTION COMPARATOR CO- OUTCOME DOMAINS
design INTERVENTION

Pilates versus control (no intervention, waitlist, inactive usual care)*

Martins- NRSI Hypertension Pilates exercises Control (waitlist)  None specified Heart rate

Meneses (women, 30 to 59 (mat) Blood pressure

2015 (84) years) BMI

Pilates versus ‘other’ intervention**
No studies found.

Abbreviations: BMI, body mass index; NRSI, non-randomised study of intervention

*Studies that compared Pilates with an inactive control were eligible for inclusion in the evidence synthesis and are included in the Summary of findings
tables if they reported outcomes considered critical or important to this review.

**Studies that compared Pilates with an active intervention are included in the supplementary outcome tables (Appendix F2) if they reported data for
outcomes considered critical or important to this review.

D3.5.2 Risk of bias summary
The risk of bias for each item in the included studies for hypertension is described below and shown
graphically in Figure D.10 (details are provided in Appendix E2).

Bias due to confounding

One study (Martins-Meneses 2015) was assessed at moderate risk of bias in this domain. There were no
significant differences between groups at baseline for important potential confounding domains, but
baseline characteristics were only presented for participants who remained in the trial after 4-months,
potentially obscuring the baseline characteristics for the whole trial population.

Bias of selection of participants into the study

One study (Martins-Meneses 2015) was assessed at low risk of bias in this domain. Participants were
followed from the start of the intervention making it unlikely that there was misclassification of outcome
status. It is assumed all eligible participants were invited to participate.

Bias in classification of interventions

One study (Martins-Meneses 2015) was assessed at serious risk of bias in this domain. Intervention status
was well defined and was determined after enrolment into the study, however participants were allocated
based on how readily they could produce a medical certificate to participate. This was considered likely to be
affected by knowledge of the outcome.

Bias due to deviations from intended interventions

One study (Martins-Meneses 2015) was assessed at critical risk of bias in this domain due to a higher-than-
expected rate of dropouts in both groups. A further 5 were excluded from the analysis because they
attended less than 75% of sessions. By the end of the trial, 37% of participants had dropped out or were
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excluded from the analysis which is likely to overstate the effect of the intervention. The method of analysis
used to account for this missing data (no analysis) was considered inappropriate.

Bias due to missing data
This domain was not assessed.

Bias in measurement of outcomes
This domain was not assessed.

Bias in selection of the reported result
This domain was not assessed.

Figure D.10  Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages
across all included NRSIs — Hypertension
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D3.5.3 Effect of intervention
Outcomes considered by the NTWC to be critical or important for decision-making in people with
hypertension are listed in Table D-17.

Table D-17 Outcomes considered by the NTWC to be critical or important for decision-making: Hypertension

Outcome domain  Measured with consensus  Data available for Martins-
rating main comparison? Meneses 2015

Quality of life No measures reported in eligible studies  Critical No --

Cardiovascular Blood pressure (systolic, diastolic, mean) Critical No v

disease-risk Heart rate OR Double product (HR x BP)

Disease No measures reported in eligible studies  Critical No --

progression

Fitness/exercise No measures reported in eligible studies  Critical No --

capacity

Physical No measures reported in eligible studies  Important  No --

performance

Body composition  Hip-waist ratio Important No v

Abbreviations: BP, blood pressure; HR, heart rate

V' A study result is available for inclusion in the synthesis

X No study result is available for inclusion, (probably) because the P value, magnitude or direction of the results generated were considered
unfavourable by the study investigators

--No study result is available for inclusion, (probably) because the outcome was not assessed, or for a reason unrelated to the P value, magnitude or
direction of the results

? No study result is available for inclusion, and it is unclear if the outcome was assessed in the study
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Main comparison (vs control)

One NRSI (Martins-Meneses 2015) comparing Pilates with no intervention in women with hypertension was
eligible for this comparison. The study reported data relevant to one outcome (cardiovascular disease-risk)
but was judged to be at critical risk of bias due to substantial attrition (more than 35% missing data) and was
therefore not considered in the reporting of results, evidence synthesis or conclusions.

There was one additional study published in a language other than English (awaiting classification) and one
ongoing study that compared Pilates with no intervention in people with hypertension (total 90 participants)
that could have contributed data some of the outcomes considered critical or important to this review (see
Appendix C6).

Comparison 2 (vs other)
No studies were identified comparing Pilates with ‘other’ interventions in people with hypertension.
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Diseases of the musculoskeletal system or connective tissue

D4.1.1 List of studies

An overview of the PICO criteria of included studies is provided in Table D-18. Study details, including all
outcome domains and measures reported by the included studies are provided in Appendix F1. Outcome
data for critical or important outcomes are provided in Appendix F2.

Table D-18 Overview of PICO criteria of included studies: Osteoarthritis

STUDY ID Study POPULATION INTERVENTION COMPARATOR CO- OUTCOME DOMAINS
design INTERVENTION
Pilates versus control (no intervention, waitlist, inactive usual care)*
Mazloum Quasi-RCT  Osteoarthritis Pilates exercises  Control (usual None specified | Disability
2018 (85) (knee) activities) Functional status
OR Physical performance

Conventional
therapeutic
exercises®

Pilates versus ‘other’ intervention**

No studies found.

Abbreviations: RCT, randomised controlled trial

*Studies that compared Pilates with an inactive control were eligible for inclusion in the evidence synthesis and are included in the Summary of findings
tables if they reported outcomes considered critical or important to this review.

**Studies that compared Pilates with an active intervention are included in the supplementary outcome tables (Appendix F2) if they reported data for
outcomes considered critical or important to this review.

A Study included three groups. The inactive control is considered in the evidence synthesis.

D4.1.2 Risk of bias summary
The risk of bias for each item in the included studies for osteoarthritis is described below and shown
graphically in Figure D.11 (details are provided in Appendix E1).

Bias arising from the randomisation process

Mazloum 2018 was assessed to have some concerns for this domain due to lack of information provided
regarding the randomisation and allocation concealment processes. Minimal baseline characteristics (age,
height, weight) were comparable across groups at baseline, and pre-test scores appear comparable between
Pilates and control group. Significant difference noted in the pre-test scores for one outcome in the exercise
therapy group.

Bias due to deviations from intended interventions (effect of assignment to intervention [ITT])

Mazloum 2018 was assessed to have some concerns relating to this domain. Both participants and research
staff are not blinded to the allocated interventions, and there is a lack of specific information provided
regarding deviations from the intended interventions. Eight participants did not receive the intended
intervention due to ‘personal reasons’ and were excluded from the analysis. The number and proportion of
patients who did not receive the allocated intervention is balanced between groups, therefore was
considered to not have a substantial impact on the result.

Bias due to missing outcome data
Mazloum 2018 was assessed to be at high risk of bias for this domain, due to the missing data from
participants who were excluded from the analysis. There were no analyses to test the impact of this
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exclusion. Reasons for dropout were not specified, but it is possible the participants health status likely
influenced the results. The missing data was therefore considered likely to seriously affect the true value.

Bias in measurement of the outcome

Mazloum 2018 was assessed to have some concerns in this domain due to the self-reported nature of the
outcomes. While the authors specified that the outcome assessor was blinded, the participants were aware
of their allocation and could have plausibly biased the reporting of patient-reported outcomes.

Bias in selection of the reported result
Mazloum 2018 was assessed to be at low risk of bias in this domain, as it was considered that there was
sufficient information to ensure that all eligible results were reported.

Figure D.11  Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages
across all included RCTs — Osteoarthritis
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D4.1.3 Effect of intervention
Outcomes considered by the NTWC to be critical or important for decision-making in people with
osteoarthritis are listed in Table D-19.

Table D-19 Outcomes considered by the NTWC to be critical or important for decision-making: Osteoarthritis

Outcome domain Measured with consensus Data available for Mazloum 2018
rating main comparison?

Pain Visual analogue scale (VAS) Critical No --
Quiality of life EQ-5D-3L Critical No -
Global physical KOOS-PS or HOOS-PS Critical Yes v
functioning/disability ~ (or Lequesne Index)

Physical performance  time to complete activities Critical Yes v
Self-efficacy No measures reported in eligible  Important No --

studies

Proprioception Biodex system Important No --
Work status Ability to work Important No --

Abbreviations: EQ-5D-3L, European Quality of Life Five Dimension Three Level; KOOS-PS; Knee Injury and Osteoarthritis Outcome Score — Physical
function short form; HOOS-PS, Hip disability and Osteoarthritis Outcomes Score — Physical function short form

V' A study result is available for inclusion in the synthesis

X No study result is available for inclusion, (probably) because the P value, magnitude or direction of the results generated were considered
unfavourable by the study investigators

--No study result is available for inclusion, (probably) because the outcome was not assessed, or for a reason unrelated to the P value, magnitude or
direction of the results

? No study result is available for inclusion, and it is unclear if the outcome was assessed in the study
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Main comparison (vs control)

One study (Mazloum 2018) comparing Pilates with no intervention (or inactive control) in people with
osteoarthritis of the knee was eligible for this comparison and contributed data to two of the seven
outcomes. There was one additional study published in a language other than English (awaiting
classification) that compared Pilates with no intervention in people with knee osteoarthritis that could have
contributed data to these outcomes but there was no information to make a judgment regarding the extent
of missing data (see Appendix C6).

No sensitivity analysis was conducted that examined the impact of RCTs judged to be at a high risk of bias, as
only one study contributed data and was not judged to be at high risk of bias.

Global physical functioning/disability

One trial (33 participants) measured physical functioning/disability using the Lequesne Index at the end of
treatment (8 weeks) (Mazloum 2018). The Lequesne Index is used for subjective evaluation of pain and
disability in patients with knee osteoarthritis and is considered a moderately reliable instrument for
evaluating OA severity in Iran (86). Scores can range between 0 and 24, with higher scores reflecting greater
pain and disability. A score lower than 8 is considered to reflect minor to moderate disability.

The results showed an effect in favour of Pilates (MD —2.10; 95% Cl —3.36, —0.84, p = 0.001) (GRADE: very
low), but it is not clear if this effect would be considered clinically significant (87). The MCID of the Lequesne
Index in people with knee osteoarthritis is 2.75 (88).

Physical performance

One trial (33 participants) measured physical performance based on the time to complete activities at the
end of treatment (8 weeks) (Mazloum 2018). These activities included walking 15 metres (50-foot walk test),
standing up from a chair and walking 15 metres (Timed Up and Go), going up and down 11 stairs (height of
12 centimetres) (stair climb test)®. Only the composite score was reported. A lower time taken to complete
activities is representative of improved physical performance (mobility), but no information was found on
the MCID in people with knee OA.

The results showed an effect in favour of Pilates (MD —9.60; 95% Cl —13.46, —5.74; p < 0.00001) (GRADE:

very low).

Comparison 2 (vs other)
One study (Mazloum 2018) comparing Pilates with conventional therapeutic exercises in people with knee
osteoarthritis was eligible for this comparison and contributed data relevant to two of the seven outcomes.

Available data from this study are presented in Appendix F2 Supplementary outcome data.

5 It is not clear if the 30-second Chair Stand Test is also included.
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D4.2.1 List of studies

An overview of the PICO criteria of included studies is provided in Table D-20. Study details, including all
outcome domains and measures reported by the included studies are provided in Appendix F1. Outcome
data for critical or important outcomes are provided in Appendix F2.

Table D-20 Overview of PICO criteria of included studies: Post viral arthropathies

STUDY ID Study POPULATION INTERVENTION COMPARATOR Co- OUTCOME DOMAINS
design INTERVENTION
Pilates versus control (no intervention, waitlist, inactive usual care)*
de Oliveira  RCT Post viral Pilates exercises Control (no Standard Functional capacity
2019 arthropathy (equipment) intervention) medical care Joint function
(89, 90) (Chikungunya, Pain
chronic) Quality of life

Pilates versus ‘other’ intervention**
No studies found.

Abbreviations: RCT, randomised controlled trial

*Studies that compared Pilates with an inactive control were eligible for inclusion in the evidence synthesis and are included in the Summary of findings
tables if they reported outcomes considered critical or important to this review.

**Studies that compared Pilates with an active intervention are included in the supplementary outcome tables (Appendix F2) if they reported data for
outcomes considered critical or important to this review.

D4.2.2 Risk of bias summary
The risk of bias for each item in the included studies for post viral arthropathies is described below and
shown graphically in Figure D.12 (details provided in Appendix E1).

Figure D.12  Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages
across all included RCTs — Post viral arthropathies

Bias arising from the randomization process [

Bias due to deviations from intended interventions

Bias due to missing outcome data

Bias in selection of the reported result

| |
| |
Bias in measurement of the outcome | |
| |
| |

Overall risk of bias
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. Low risk l:l Some concerns

Bias arising from the randomisation process

de Oliveira 2019 was assessed to be at low risk of bias in this domain. The method of generating the
randomisation sequence and concealing allocation were well described. While there were some differences
in baseline characteristics, these are not considered to indicate an issue with the randomisation process (i.e.,
were considered compatible with chance).
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Bias due to deviations from intended interventions (effect of assignment to intervention [ITT])

de Oliveira 2019 was assessed to have some concerns relating to this domain, due to a lack of blinding of
both participants and research staff. A total of nine participants dropouts or failed to complete the assigned
intervention, which was judged consistent within the trial context. An appropriate method of analysis (mITT)
was used.

Bias due to missing outcome data

de Oliveira 2019 was assessed to have some concerns relating to this domain, due to the high number of
participants with missing outcome data (more than 15%) who were excluded from the analysis without
evidence that the result was not biased by this missing data.

Bias in measurement of the outcome

de Oliveira 2019 was assessed to have some concerns in this domain due to the self-reported nature of the
outcomes and a lack of blinding of participants. While the authors specified that the outcome assessor was
blinded, the participants were aware of their allocation and could have plausibly biased the reporting of
their answers.

Bias in selection of the reported result

de Oliveira 2019 was assessed to have some concerns in this domain. There was insufficient information
provided in the published report and one secondary outcome noted in the trial registry was not reported,
suggesting selection and reporting of outcomes on the basis of the results.

D4.2.3 Effect of intervention
Outcomes considered by the NTWC to be critical or important for decision-making in people with post viral
arthropathies are presented in Table D-20.

Table D-21 Outcomes considered by the NTWC to be critical or important for decision-making: Post viral
arthropathies

Outcome domain Measured with consensus Data available for de Oliveira 2019
rating main comparison?
Pain Visual analogue scale (VAS) Critical Yes v

(or SF-36 — Bodily pain; or
PROMIS — Pain interference)

Quiality of life, SF-12 — Physical Component Critical Yes v

physical score

Fatigue Visual analogue scale (VAS) Critical No ?
(or PROMIS — Fatigue)

Global physical PROMIS — Physical function Critical No ?

functioning

Global assessment No measures reported in eligible Critical No ?
studies

Peripheral joints No eligible measures reported in Important No ?

and entheses eligible studies

Acute-phase No measures reported in eligible Important No ?

reactant studies

Abbreviations: SF-36; 36-item short form survey; PROMIS, Patient Reported Outcome Measurement Information System; SF-12; 12-item short form
survey; VAS, visual analogue scale

V' A study result is available for inclusion in the synthesis

X No study result is available for inclusion, (probably) because the P value, magnitude or direction of the results generated were considered
unfavourable by the study investigators
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--No study result is available for inclusion, (probably) because the outcome was not assessed, or for a reason unrelated to the P value, magnitude or
direction of the results
? No study result is available for inclusion, and it is unclear if the outcome was assessed in the study

Main comparison (vs control)

One study (de Oliveira 2019) comparing Pilates with no intervention (delivered as an adjunct to standard
medical care) in people with chronic Chikungunya fever was eligible for this comparison and contributed
data relevant to two of the seven critical or important outcomes. There were no studies awaiting
classification or ongoing that compared Pilates with no intervention in people with post-viral arthropathies
that could have contributed data to these outcomes (see Appendix C6).

Results for all outcomes were judged to have some concerns, related to knowledge of the intervention
received and missing data which may (or may not) overestimate the size of the effect.

No sensitivity analysis was conducted that examined the impact of RCTs judged to be at a high risk of bias, as
only one study contributed data and it was not judged to be at high risk of bias.

Pain

One trial (42 participants) measured pain intensity using a visual analogue scale (VAS) at the end of
treatment (12 weeks) (de Oliveira 2019). The VAS is a subjective assessment of pain, reported by participants
and measured on a continuous scale (cm) from 0 (no pain) to 10 (worst imaginable pain). Higher values
indicate worse pain, with a 2-point reduction considered by the study authors to indicate the minimal
clinically important difference (91).

The results show a benefit in favour of Pilates (MD —3.4; 95% Cl —4.85, —1.95; p < 0.00001) (GRADE: very
low). A significant difference in analgesic use between the two groups at baseline (72.7% in the Pilates
group versus 100% in the control group; p = 0.02)) creates concerns with this result. It is conceivable that
these differences in analgesic use are related to baseline pain (although no differences in baseline VAS were
noted), that make it difficult to assess the direction of any potential bias is the observed improvement in
pain. The authors do not report analgesic use at the end of treatment.

Quality of life - physical

One trial (42 participants) measured quality of life using the SF-12 (12-item short form survey) at the end-of-
treatment (12 weeks) (de Oliveira 2019). The SF-12 is a shortened version of the SF-36 that assesses quality
of life across eight domains. Scores were summarised into two composite scores (physical and mental
health) reported on a range from 0 to 100, with a population mean of 50 and standard deviation of 10.
Higher scores represent improved quality of life. The MCID proposed by the authors was an increase of 3.29
points (92).

The results showed a benefit in favour of Pilates (MD —11.0, 95% Cl —15.35, —6.65; p < 0.00001) (GRADE:

low).

Comparison 2 (vs other)
There were no studies identified comparing Pilates with ‘other’ interventions in people with post viral
arthropathies.
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D4.3.1 List of studies

An overview of the PICO criteria of included studies is provided in Table D-22. Study details, including all
outcome domains and measures reported by the included studies are provided in Appendix F1. Outcome
data for critical or important outcomes are provided in Appendix F2.

Table D-22 Overview of PICO criteria of included studies: Spondyloarthropathies

STUDY ID Study POPULATION INTERVENTION COMPARATOR CO- OUTCOME DOMAINS
design INTERVENTION

Pilates versus control (no intervention, waitlist, inactive usual care)*

Altan 2012 RCT Ankylosing Pilates exercises Control (usual Standard Functional capacity

(93) spondylitis activities) medical care Disease activity
Spinal mobility
Chest expansion
Quality of life

Pilates versus ‘other’ intervention**
No studies found.

Abbreviations: RCT, randomised controlled trial
*Studies that compared Pilates with an inactive control were eligible for inclusion in the evidence synthesis and are included in the Summary of findin
tables if they reported outcomes considered critical or important to this review.

H

gs

**Studies that compared Pilates with an active intervention are included in the supplementary outcome tables (Appendix F2) if they reported data for

outcomes considered critical or important to this review.

D4.3.2 Risk of bias summary
The risk of bias for each item in the included studies for spondyloarthropathies is described below and
shown graphically in Figure D.13. Details are provided in Appendix E1.

Figure D.13  Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages

across all included RCTs — Spondyloarthritis
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Bias arising from the randomisation process
One study (Altan 2012) was assessed to be at low risk of bias for this domain. The randomisation process
was well described, and baseline characteristics were comparable between the intervention and control

groups.
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Bias due to deviations from intended interventions (effect of assignment to intervention [ITT])

Altan 2012 was assessed to have low risk of bias in this domain. There was a lack of blinding of participants
and research personnel which was considered reasonable given the nature of the intervention. The only
reported deviations from the intended intervention were non-completion by some participants, which was
in line with what would be expected in routine clinical practice. Two participants were excluded from the
final analysis due to discontinuation, which did not raise concern.

Bias due to missing outcome data
Altan 2012 was assessed at low risk of bias for this domain as data was available for nearly all randomised
participants.

Bias in measurement of the outcome

Altan 2012 was assessed to have some concerns in this domain due to the self-reported outcome by non-
blinded participants. It was considered that, given the nature of the interventions, a lack of blinding could
have influenced reporting of the result.

Bias in selection of the reported result

Altan 2012 was assessed to have some concerns for this domain. Three of the four Bath Ankylosing
Spondylitis Indices were used to report functional capacity, disease activity and spinal mobility. The fourth
index, the Bath Ankylosing Spondylitis Global Score, which assesses well-being was not reported, and it is
considered possible that this omission was intentional. There was no pre-specified statistical analysis plan
available to confirm whether this measure was collected during the study.

D4.3.3 Effect of intervention
Outcomes considered by the NTWC to be critical or important for decision-making in people with
spondyloarthropathies are presented in Table D-23.

Table D-23 Outcomes considered by the NTWC to be critical or important for decision-making:
Spondyloarthropathies

Outcome domain Measured with consensus Data available for Altan 2012
rating main comparison?

Global disease Bath Ankylosing Spondylitis Disease  Critical Yes v

assessment Activity Index (BASDAI)

Physical function Bath Ankylosing Spondylitis Critical Yes v
Functional Index (BASFI)

Quality of life Ankylosing Spondylitis Quality of Critical Yes v
Life

Pain Visual analogue scale Critical No ?

Fatigue BASDAI - Fatigue Important No ?

Spinal mobility Bath Ankylosing Spondylitis Important Yes v
Metrology Index (BASMI)

Symptoms of Number of swollen joints Important No ?

peripheral joints and

entheses

Abbreviations: BASDI, Bath Ankylosing Spondylitis Disease Activity Index; BASFI, Bath Ankylosing Spondylitis Functional Index; BASMI, Bath Ankylosing
Spondylitis Metrology Index

V' A study result is available for inclusion in the synthesis

X No study result is available for inclusion, (probably) because the P value, magnitude or direction of the results generated were considered
unfavourable by the study investigators
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--No study result is available for inclusion, (probably) because the outcome was not assessed, or for a reason unrelated to the P value, magnitude or
direction of the results
? No study result is available for inclusion, and it is unclear if the outcome was assessed in the study

Main comparison (vs control)

One study (Altan 2012) comparing Pilates to control (no intervention) in people with ankylosing spondylitis
was eligible for this comparison and contributed data to four of the seven critical or important outcomes.
There were three additional studies awaiting classification (two published in a language other than English)
that compared Pilates with no intervention in people with ankylosing spondylitis (total 82 participants) that
could have contributed data to all four outcomes (see Appendix C6).

No sensitivity analysis was conducted that examined the impact of RCTs judged to be at a high risk of bias, as
only one study contributed data and was not judged to be at high risk of bias.

Global assessment

One trial (55 participants) measured global disease assessment using the Bath Ankylosing Spondylitis Disease
Activity Index (BASDAI) at the end of treatment (12 weeks) (Altan 2012). The results show an effect in favour
of Pilates (MD —1.0; 95% CI —1.98, —0.02; p = 0.05) (GRADE: low)..

The BASDAI is considered the gold standard for measuring and following disease activity in patients with
ankylosing spondylitis. It consists of six 10-cm visual analogue scales to measure severity of fatigue, spinal
and peripheral joint pain, localised tenderness, and morning stiffness (94). Final scores range from 0 to 10,
with a higher score indicating worse function (94). It is estimated that the minimum clinically important
improvement in BASDAI score is 0.7 points, increasing to 1.1 in patients with active disease (i.e., a baseline
BASDAI score of 4 or more) (95).

Global physical functioning

One trial (55 participants) assessed physical functioning using the Bath Ankylosing Spondylitis Functional
Index (BASFI) at the end of treatment (12 weeks) (Altan 2012). The results showed no difference (MD —0.60;
95% Cl —1.48, 0.28; p = 0.18) (GRADE: low)..

The BASFI is a set of 10 questions designed to measure the degree of functional limitation for patients with
ankylosing spondylitis. The first 8 questions relate to ability to complete everyday tasks, and the last 2
guestions assess the patient’s ability to cope with everyday life. The final score ranges from 0 to 10, with
higher scores indicating a higher degree of functional limitation (94). It is estimated that the minimum
clinically important improvement in BASFI score is 0.4 points, increasing to 0.6 in patients with active disease
(i.e., a baseline BASDAI score of 4 or more) (95).

Quality of life

One trial (55 participants) assessed quality of life using the Ankylosing Spondylitis Quality of Life (ASQolL) tool
at the end of treatment (12 weeks) (Altan 2012). The results show no difference in quality of life between
the intervention groups (MD 0.0; 95% Cl —2.57, 2.57; p = 1.0) (GRADE: low)..

The ASQol consists of 18 yes or no questions, with final scores ranging from 0 to 19. A higher score indicates
a poorer quality of life (96). It is estimated that the minimum clinically important difference in ASQoL score is
3 points (97).
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Spinal mobility

One trial (55 participants) reported spinal mobility using the Bath Ankylosing Spondylitis Metrology Index
(BASMI) at the end of treatment (12 weeks) (Altan 2012). The results show no significant difference between
treatment groups (MD —0.30; 95% Cl —1.28, 0.68; p = 0.55) (GRADE: low)..

The BASMI is composed of five mobility tests that includes: cervical rotation, tragus to wall distance, lumbar
side flexion, modifies Schober’s and intermalleolar distance. The scale ranges from 0 to 10, where a higher
score indicates more severe mobility limitations (94). Estimates for a minimally clinically important
difference for BASMI is yet to be defined (98).

Comparison 2 (vs other)
The were no studies identified that compared Pilates with ‘other’ interventions in people with
spondyloarthropathies.
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An overview of the PICO criteria of included studies is provided in Study details, including all outcome

domains and measures reported by the included studies are provided in Appendix F1. Outcome data for

critical or important outcomes are provided in Appendix F2.

. Study details, including all outcome domains and measures reported by the included studies are provided

in Appendix F1. Outcome data for critical or important outcomes are provided in Appendix F2.

Table D-24

STUDY ID Study

design

POPULATION

INTERVENTION

Overview of PICO criteria of included studies: Spinal deformities

COMPARATOR

Pilates versus control (no intervention, waitlist, inactive usual care)*

Alves de Araujo RCT
2010 (99, 100)

Junges 2012
(101-104)

Quasi-
RCT

Scoliosis (18 to 25
years)

Hyperkyphosis
(women, > 45
years)

Pilates versus ‘other’ intervention**

Lee 2016b Quasi-
(105) RCT
Navega 2016 Quasi-
(106, 107) RCT
Kudchadhar RCT
2019 (108, 109)
Kim 2016 (110) Quasi-
RCT

Forward head
(women, 20 to 39
years)

Hyperkyphosis

Hyperlordosis (18
to 40 years)

Scoliosis

Abbreviations: RCT, randomised controlled trial

*Studies that compared Pilates with an inactive control were eligible for inclusion in the evidence synthesis and are included in the Summary of findings

Pilates exercises

Pilates exercises

Pilates exercises
(equipment)

Pilates (mat)

Pilates exercises
(mat)

Pilates exercises

Control (no
intervention)

Control (usual
activities)

Combined
exercises

Active control
(education)

Egoscue

OR

Lumbar
stabilisation
exercises

Schroth exercises

tables if they reported outcomes considered critical or important to this review.

CO-

INTERVENTION

None specified

None specified

None

None specified

Stretching

None specified

OUTCOME DOMAINS

Flexibility

Pain

Deformity progression
Aesthetics

Body composition
Deformity progression
Range of Motion

Range of Motion
Function/disability
Pain

Balance

Thoracic kyphosis
Lumbar lordosis
Pelvic tilt

Exercise tolerance

Deformity progression

**Studies that compared Pilates with an active intervention are included in the supplementary outcome tables (Appendix F2) if they reported data for

outcomes considered critical or important to this review.

D4.4.2 Risk of bias summary
The risk of bias for each item in the included studies for spinal deformities is described below and shown

graphically in Figure D.14. Details are provided in Appendix E1.

Bias arising from the randomisation process
All six studies (Alves de Araujo 2010, Junges 2012, Kim 2016, Kuchadkar 2019, Lee 2016b, Navega 2016)
were judged to have some concerns for this domain as they did not provide information regarding allocation

concealment. Four studies (Junges 2012, Kim 2016, Lee 2016b, Navega 2016) also did not provide specific

information about generation of the randomisation sequence, however there were not notable differences

between the treatment groups in terms of their baseline characteristics. There were some differences in
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baseline characteristics in one study (Kuchadkar 2019), but these were considered likely compatible with
chance and not related to issues with the randomisation process.

Bias due to deviations from the intended intervention

One study was judged to be at low risk (Kuchadkar 2019) and three studies (Junges 2012, Lee 2016b, Navega
2016) had some concerns raised for this domain. As all participants received the allocated intervention, and
any deviations were considered to occur outside the trial context. Two studies were judged to be at high risk
of bias related to missing information regarding the number of participants randomised to the intervention
(Alves de Araujo 2010, Kim 2016).

Bias due to missing outcome data

One study was assessed to be at low risk and one study had some concerns raised as outcome data were
available for nearly all participants (Kuchadkar 2019) or any missingness of the data was considered to not
likely to affect the result (Lee 2016b). In fours studies there was no information to suggest that outcome
data was available for all, or nearly all participants and there was high suspicion that missing outcome data
could affect the result (Alves de Araujo 2010, Junges 2012, Kim 2016, Navega 2016,).

Bias in the measurement of the outcome

All six studies (Alves de Araujo 2010, Junges 2012, Kim 2016, Kuchadkar 2019, Lee 2016b, Navega 2016)
were assessed to be at low risk of bias for this domain as the method of measuring the outcome was
appropriate and not likely that the observer-reported outcomes were influenced by knowledge of the
intervention received (Kim 2016, Lee 2016b, Navega 2016, Junges 2012, Kuchadkar 2019, Alves de Araujo
2010).

Bias in selection of the reported result

Four studies (Alves de Araujo 2010, Junges 2012, Kuchadkar 2019, Navega 2016) had some concerns raised
for this domain as the researcher’s pre-specified intentions were not available but were sufficiently
described and there was no indication of selection of the reported measures on the basis of the results. Two
studies were at high risk of bias, as insufficient information available suggesting selective reporting of results
(Kim 2016, Lee 2016b).

Figure D.14  Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages
across all included RCTs — Spinal deformities

Bias arising from the randomization process

Bias due to deviations from intended interventions

Bias due to missing outcome data

Bias in measurement of the outcome

Bias in selection of the reported result

Overall risk of bias
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D4.4.3 Effect of intervention (scoliosis)

Outcomes considered by the NTWC to be critical or important for decision-making in people with scoliosis
are listed in Table D-25.

Table D-25 Outcomes considered by the NTWC to be critical or important for decision-making: Spinal
Deformities-Scoliosis

Outcome domain Measured with consensus rating Data available for Alves de Araujo
main comparison? 2010
Pain 0-10 numeric rating scale Critical Yes v
Disability Oswestry Disability Index Critical No ?
Quality of life SF-36 (or SRS-22/24/30) Critical No ?
Psychological No measures reported in Important No ?
wellbeing eligible studies
Flexibility/ROM No eligible measures reported Important No -
Deformity Degree of curvature (Cobb Important Yes v
progression angle)
Balance No measures reported in Important No ?

eligible studies

Abbreviations: CR, category ratio; ROM, range of motion; SF-36, 36-Item Short Form Survey; SRS, Scoliosis Research Society

V' A study result is available for inclusion in the synthesis

X No study result is available for inclusion, (probably) because the P value, magnitude or direction of the results generated were considered
unfavourable by the study investigators

--No study result is available for inclusion, (probably) because the outcome was not assessed, or for a reason unrelated to the P value, magnitude or
direction of the results

? No study result is available for inclusion, and it is unclear if the outcome was assessed in the study

Main comparison (vs control)

One RCT (Alves de Araujo 2010) comparing Pilates with no intervention (attention control) in people with
non-structural scoliosis was eligible for this comparison and contributed data relevant to two of the five
outcomes. There were no additional studies identified (awaiting classification or ongoing) that compared
Pilates with no intervention people with non-structural scoliosis that could have contributed data to these
outcomes (see Appendix C6).

Results for all outcomes were judged to be at high risk of bias related to missing information regarding trial
withdrawals or discontinuations and potential missing outcome data.

No sensitivity analysis was conducted that examined the impact of RCTs judged to be at a high risk of bias, as
only one study contributed data its removal would leave no results.

Pain

One trial (31 participants) measured pain using a numeric rating scale (Borg CR10) at the end of treatment
(12 weeks) (Alves de Araujo 2010). The Borg CR10 is a general intensity scale based on a category-ratio scale
anchored from 0 (no pain) to 10 (extreme pain). The MCID for pain in people with non-structural scoliosis is
unknown but a reduction of 2 points is reported to be clinically important in people with diabetic
neuropathy, postherpetic neuralgia, chronic low back pain, fibromyalgia and osteoarthritis (91).

The results show an effect favouring Pilates when compared to the control group (MD —2.00; 95% CI —3.80, —
0.20; p = 0.03) (GRADE: very low).
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Deformity progression

One trial (31 participants) measured deformity progression using degree of curvature (Cobb angle) at the
end of treatment (12 weeks) (Alves de Araujo 2010). The Cobb angle is used to assess the status of scoliosis
with success of conservative treatment defined by a curve progression of 5 degrees or less in the Cobb angle
at the end of treatment.

The results show an effect in favour of Pilates when compared to the control group (MD —-2.10; 95% Cl —4.13,
—0.07; p =0.04) (GRADE: very low). A change of 2.10 degrees was not considered clinically important.

Comparison 2 (vs other) — Scoliosis
One quasi-RCT (Kim 2016) comparing Pilates with one ‘other’ intervention in people with idiopathic scoliosis
was eligible for this comparison and contributed data to one outcome.

Available data from this study are presented in Appendix F2 Supplementary outcome data.
D4.4.4 Effect of intervention (hyperkyphosis, hyperlordosis, forward head)

Outcomes considered by the NTWC to be critical or important for decision-making in people with spinal
deformities including hyperkyphosis, hyperlordosis and forward head are listed in Table D-26.

Table D-26 Outcomes considered by the NTWC to be critical or important for decision-making: Spinal Deformities
(hyperkyphosis, hyperlordosis, forward head posture)

Outcome domain Measured with consensus rating Data available for Junges 2012
main comparison?

All conditions

Pain 0-10 numerical pain scale Critical No --
Disability Neck disability index, Oswestry Critical No --
Disability Index (or other)
Quality of life SF-36 Critical No -
Global perceived No measures reported in Important No --
effect eligible studies
Work status No eligible measures reported  Important No --
Condition specific
Hyperkyphosis
Deformity Degree of curvature (Cobb Important Yes v
progression angle)
(or craniovertebral angle)
Flexibility/ROM No eligible measures reported  Important No --
Hyperlordosis
Degree of lumbar Index of lordosis Important No NA
lordosis
Anterior pelvic tilt Pelvic inclinometer Important No NA
Forward head
posture
Global physical SF-36 - physical function Critical No NA
functioning
Deformity Craniovertebral angle Important No NA

progression

Abbreviations: NA, not applicable; ROM, Range of motion; SF-36, 36-Item Short Form Survey
V' A study result is available for inclusion in the synthesis

HTANALYSTS | NHMRC | EVIDENCE EVALUATION ON THE CLINICAL EFFECTIVENESS OF PILATES 61



Technical report — Appendices D to H

X No study result is available for inclusion, (probably) because the P value, magnitude or direction of the results generated were considered
unfavourable by the study investigators

--No study result is available for inclusion, (probably) because the outcome was not assessed, or for a reason unrelated to the P value, magnitude or
direction of the results

? No study result is available for inclusion, and it is unclear if the outcome was assessed in the study

Main comparison (vs control)
One quasi-RCT (Junges 2012) comparing Pilates with no intervention (usual activities) in people with
hyperkyphosis was eligible for this comparison and contributed data relevant to one outcome.

There were two studies identified (awaiting classification or ongoing) that compared Pilates with no
intervention people with hyperlordosis that could have contributed data to the critical or important
outcomes specific to people with hyperlordosis (see Appendix C6).

Results were judged to be at high risk of bias due to missingness of outcome data, which may overestimate
the size of the effect. No sensitivity analysis was conducted that examined the impact of RCTs judged to be
at a high risk of bias, as only one study contributed data and its removal would leave no results.

Deformity progression

One study (41 participants) reported deformity progression based on the degree of curvature (Cobb angle)
at the end of treatment (30 weeks) (Junges 2012). The Cobb angle is used to assess the status of scoliosis
with success of conservative treatment defined by a curve progression of 5 degrees or less in the Cobb angle
at the end of treatment.

The results show no difference between the Pilates and control groups (MD —2.72; 95% Cl —9.04, 3.60;
p =0.40) (GRADE: very low). A change of 2.72 degrees was not considered clinically important.

Comparison 2 (vs other)

Three studies (Kudchadkar 2019, Lee 2016b, Navega 2016) comparing Pilates with ‘other’ interventions in
people with spinal deformities (including forward head posture, hyperkyphosis, hyperlordosis) were eligible
for this comparison and contributed data to three outcomes.

Available data from these studies are presented in Appendix F2 Supplementary outcome data.
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D4.5.1 List of studies

An overview of the PICO criteria of included studies is provided in Table D-27. Study details, including all
outcome domains and measures reported by the included studies are provided in Appendix F1. Outcome
data for critical or important outcomes are provided in Appendix F2.

Table D-27 Overview of PICO criteria of included studies: Osteoporosis

STUDY ID Study POPULATION INTERVENTION COMPARATOR | CO- OUTCOME DOMAINS
design INTERVENTION
Pilates versus control (no intervention, waitlist, inactive usual care)*
Angin 2015 Quasi-RCT  Osteoporosis Pilates exercises Control (no None specified ' Bone mineral density
(1112) (without fracture, | (TheraBand, balls)  intervention) Pain
post menopause) Physical performance

Activities of daily living
Jobs around the house
Mobility
Social function
General health status
Mental function

Oksuz 2014 RCT Osteoporosis Pilates exercises Control (usual | None specified | Kinesiophobia

(112-114) (without fracture, | (not specified) activities) Falls risk

post menopause) Pain

Disability
Balance
Strength and
endurance
Flexibility
Disease specific-QoL
Emotional wellbeing
Functional impairment
Life Satisfaction

Pilates versus ‘other’ intervention**

Kucukcakir Quasi-RCT  Osteoporosis Pilates exercises Home exercise | None specified  Mobility
2013 (115) (without fracture, | (mat, ball) (Unbalanced Pain
post menopause) support surface Physical performance
exercise) Disease specific-QolL
Qol-global

Abbreviations: RCT, randomised controlled trial; QoL, quality of life

*Studies that compared Pilates with an inactive control were eligible for inclusion in the evidence synthesis and are included in the Summary of findings
tables if they reported outcomes considered critical or important to this review.

**Studies that compared Pilates with an active intervention are included in the supplementary outcome tables (Appendix F2) if they reported data for
outcomes considered critical or important to this review.

D4.5.2 Risk of bias summary
The risk of bias for each item in the included studies for osteoporosis is described below and shown
graphically in Figure D.15. Details are provided in Appendix E.

Bias arising from the randomisation process

Two studies (Kucukcakir 2015 and Oksuz 2014) were assessed to have some concerns in this domain due to
lack of information provided regarding the allocation concealment process. Only one study (Oksuz 2014)
reported on the method of generating the randomisation sequence. Demographic and clinical characteristics
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appeared comparable between groups at baseline, however these were only presented for participants who
finished the studies leading to some concerns.

One study (Angin 2015) was assessed at high risk of bias due to likely skewed data and significant differences
across multiple domains that measure quality of life, suggesting the control group had better quality of life
at baseline. This study did not describe the method of random sequence generation or allocation
concealment.

Bias due to deviations from the intended intervention

One study (Angin 2015) was assessed to have some concerns for this domain due to the participants who
discontinued the study, all in the control group. As this was an inactive control this was considered unlikely
related to the trial context. Two studies (Kucukcakir 2015, Oksuz 2014) were at high risk of bias due to
discontinuations that were likely or possibly related to the trial context. Three participants in Kucukcakir
2015 discontinued due to unwillingness to participate in their allocated intervention compared to none in
the control group. Seven discontinuations occurred in Oksuz 2014 which were only reported in the abstract
of the study and not in the main trial publication. No information on these participants was available.

Bias due to missing outcome data

One study (Angin 2015) was assessed at low risk of bias for this domain as outcome data was available for
most participants. Three discontinuations in the control group were not considered likely to be related to
the true outcome value given the duration of the trial and the inactive control. Two studies (Kucukcakir
2015, Oksuz 2014) had concerns raised due to the proportion of participants with missing outcome data that
could potentially affected the true value of the outcome.

Bias in the measurement of the outcome

All studies were assessed to have some concerns in this domain due to a lack of blinding of participants and
the self-reported nature of the outcome. It was considered plausible that participants who were aware of
their intervention status would differentially report their outcomes.

Bias in the selection of the reported result
All studies were assessed to have some concerns for this domain as it was considered possible that the
outcomes reported could have plausibly been selected from a range of eligible outcome domains.

Figure D.15 Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages
across all included RCTs — Osteoporosis

Bias arising from the randomization process |

Bias due to deviations from intended interventions [

Bias due to missing outcome data [

Bias in measurement of the outcome

Bias in selection of the reported result

Overall risk of bias

0% 259 50% 75% 100%

. Low risk D Some concerns . High risk
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D4.5.3 Effect of intervention
Outcomes considered by the NTWC to be critical or important for decision-making in people with
osteoporosis are presented in Table D-28.

Table D-28 Outcomes considered by the NTWC to be critical or important for decision-making: Osteoporosis

Outcome Measured with consensus Data available for ~ Oksuz 2014, Angin 2015
domain rating main comparison?

Functional 6-minute walk test Critical Yes - v

mobility

Pain Short-Form McGill Pain Critical Yes v v

Questionnaire
(or Visual Analogue Scale)

Quality of life SF-36 Global Score Critical Yes v v
(or QUALEFFO-41)

Bone mineral Bone mineral density (g/cm2)  Important Yes - v
density (or T-score)

Balance Berg Balance Test Important Yes v v
Falls Incidence/rate Important No -- -
Global Outcomes and Assessment Important No -- --
assessment Information Set (OASIS)

Abbreviations: SF-36; 36-item short form survey; QUALEFFO, Quality of Life Questionnaire of the European Foundation for Osteoporosis

V' A study result is available for inclusion in the synthesis

X No study result is available for inclusion, (probably) because the P value, magnitude or direction of the results generated were considered
unfavourable by the study investigators

--No study result is available for inclusion, (probably) because the outcome was not assessed, or for a reason unrelated to the P value, magnitude or
direction of the results

? No study result is available for inclusion, and it is unclear if the outcome was assessed in the study

Main comparison (vs control)

Two studies (Oksuz 2014, Angin 2015) comparing Pilates with no intervention (or usual activities) in people
with osteoporosis were eligible for this comparison and contributed data to five of the seven outcomes.
There were no studies awaiting classification or ongoing that compared Pilates with no intervention in
people with osteoporosis that could have contributed data to these outcomes (see Appendix C6).

Results for all outcomes were judged to be at high risk of bias related to randomisation (with skewed
baseline data) and missing information (high dropout and missing data) that may over (or under) state the
effect.

Functional mobility

One study (41 participants) reported functional mobility using the 6-minute walk test at the end of
treatment (24 weeks) (Angin 2015). The 6-minute walk test is used to assess aerobic capacity and
endurance, with the distance covered over the 6-minute period used to assess changes in performance
capacity. An MCID for the 6-minute walk test in women with osteoporosis had not been reported, with the
expected walking distance in women aged between 60 to 64 years to around 500 to 600 metres (116).
Among a range of conditions, a change of 14.0 to 30.5 meters may be clinically important across multiple
patient groups (117).

The results showed an effect favouring Pilates that did not reach statistical significance (MD —53.40; 95% Cl —
110.61, 3.81, p = 0.07) (likely due to small sample size and wide confidence intervals) (GRADE: very low).
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No sensitivity analysis was conducted that examined the impact of RCTs judged to be at a high risk of bias, as
only one study contributed data and its removal would leave no result.

Pain

Two studies (81 participants) reported pain measured using a visual analogue scale (VAS) at the end of
treatment (6- and 24 weeks, respectively) (Oksuz 2014, Angin 2015). The VAS scale ranged from 0 to 10, with
higher values indicating more severe pain. Both studies reported the mean change from baseline for pain (at
rest) and pain (while moving). A reduction of 2 points (or 30%) on the Numeric Pain Scale is reported to be
clinically important in people with diabetic neuropathy, postherpetic neuralgia, chronic low back pain,
fibromyalgia and osteoarthritis (91).

Pooled results showed an effect in favour of Pilates for pain (at rest) (MD —2.29; 95% Cl —2.88, —1.70;
p < 0.001; 1> = 0%) (GRADE: not assessed) and for pain (while moving) (MD -3.25; 95% Cl —6.26, —0.23
p =0.04; 1> =97%) (GRADE: very low).

The observed heterogeneity for pain (while moving) may be related to duration of treatment, with the effect
observed at 24 weeks (MD —4.78; 95% Cl -5.42, —4.14; p < 0.001) better than that observed after 6 weeks
(MD -1.70; 95% Cl —2.43,-0.97; p < 0.001).

No sensitivity analysis was conducted that examined the impact of RCTs judged to be at a high risk of bias, as
removal of both studies would leave no result.

Quality of life

Two studies (81 participants) reported quality of life measured with the Quality-of-Life Questionnaire of the
European Foundation for Osteoporosis QUALEFFO-41 at the end of treatment (6- and 24- weeks
respectively) (Oksuz 2014, Angin 2015). QUALEFFO-41 measures changes in everyday functioning, well-being
and health related quality of life in patients with vertebral fractures. The questionnaire covers five domains:
pain, physical functioning (activities of daily living, jobs around the house, mobility), leisure/social activities,
general health perceptions and mental function that are summarised into a total score ranging from 41 (no
problem) to 205 (severe problems) (or less when some questions are not answered). Scores are transformed
to a scale of 0 (worse) to 100 (best). No MCID has been established for the QUALEFFO-41 (118).

One study (Oksuz 2014) reported change from baseline scores for the total QUALEFFO-41 score, which
showed an effect in favour of Pilates (MD —6.21; 95% Cl —7.97, —4.45; p < 0.00001) (GRADE: low). Change
from baseline scores for individual domains were also provided (see Appendix F2 Supplementary outcome
data).

One study (Angin 2015) presented individual scores for each question, but a total score was not provided.
The authors reported an effect in favour of Pilates compared to control for each of the seven questions
when comparing change from baseline score (see Appendix F2 Supplementary outcome data). The effect
size is uncertain as baseline data were skewed (119).

No sensitivity analysis was conducted that examined the impact of RCTs judged to be at a high risk of bias, as
removal of both studies would leave no result.

Bone mineral density

One study (41 participants) assessed bone mineral density and reported a T-score at the end of treatment
(24 weeks) (Angin 2015). BMD was measured via dual energy X-ray absorptiometry (DXA). The standard
deviation between the participant’s BMD and that of healthy young adults is the T-score. A negative T-score
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indicates the bone is weaker than normal. According to the WHO, a T-score less than —1 indicates low
BMD (osteopenia) and a T-score less than —2.5 is diagnostic of osteoporosis (120).

The results suggest an effect in favour of Pilates (MD 0.34; 95% CI 0.19, 0.49; p = 0.003) (GRADE: very

low).

No sensitivity analysis was conducted that examined the impact of RCTs judged to be at a high risk of bias, as
only one study contributed data and its removal would leave no result.

Balance

One study (40 participants) reported balance measured the Berg Balance test using change from baseline at
the end of treatment (6 weeks) (Oksuz 2014). In most of the 14-items, the subject is asked to maintain a
given position for a specific time, with each item consisting of a five-point ordinal scale ranging from 0 to 4.
Total scores range from 0 (low balance stability) to 56 (high balance stability). In elderly people, a score of
less than 45 indicates individuals may be at greater risk of falling (64), however the test may be subject to
ceiling effects in community dwelling older adults (121). A minimum detectable clinical difference in older
adults is proposed to be 6.5 points (122).

The results showed a minimal to no effect in favour of Pilates (MD —1.70; 95% Cl —-2.26, —1.14; p = 0.00001)
(GRADE: low).

No sensitivity analysis was conducted that examined the impact of RCTs judged to be at a high risk of bias, as

only one study contributed data and its removal would leave no result.

Comparison 2 (vs other)
One study (Kucukcakir 2015) comparing Pilates to one ‘other’ comparator in people with osteoporosis was
eligible for this comparison and contributed data relevant to four of the critical or important outcomes.

Available data are presented in Appendix F2 Supplementary outcome data.
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outcome domains and measures reported by the included studies are provided in Appendix F1. Outcome
data for critical or important outcomes are provided in Appendix F2.

Table D-29 Overview of PICO criteria of included studies: Fibromyalgia
STUDY ID Study POPULATION INTERVENTION COMPARATOR Co- OUTCOME DOMAINS
design INTERVENTION

Pilates versus control (no intervention, waitlist, inactive usual care)*

No studies found.

Pilates versus ‘other’ intervention**

Altan 2009 RCT Fibromyalgia Pilates exercises Home exercise None specified Functional capacity
(123) (women) (band, ball) (relaxation- Pain
stretching) Tenderness
Qol-global
de RCT Fibromyalgia Pilates exercises Aqua aerobics None specified Pain
Medeiros (women) (mat, Swiss ball) Psychosocial
2020 (124, Sleep quality
125) Qol-global
Qol-disease specific
Ekici 2014 | Quasi-RCT | Fibromyalgia Pilates exercises Connective tissue None specified Anxiety
(126, 127) (women) massage Depression
Fatigue
Functional capacity
Pain
Stiffness
Sleep quality

Abbreviations: RCT, randomised controlled trial; QoL, quality of life

*Studies that compared Pilates with an inactive control were eligible for inclusion in the evidence synthesis and are included in the Summary of findings
tables if they reported outcomes considered critical or important to this review.

**Studies that compared Pilates with an active intervention are included in the supplementary outcome tables (Appendix F2) if they reported data for
outcomes considered critical or important to this review.

D4.6.2 Risk of bias summary
The risk of bias for each item in the included studies for chronic widespread pain (fibromyalgia) is described
below and shown graphically in Figure D.16. Details are provided in Appendix E1.

Bias arising from the randomisation process

One study (de Medeiros 2020) was considered to be at low risk of bias for this domain as participants were
randomised via an independent researcher with allocations concealed in sequentially numbered sealed
opaque envelopes (de Medeiros 2020). One study (Altan 2009) randomised participants using a random
number table to generate the sequence but did not provide sufficient information on the allocation
concealment process, raising some concerns. In both these studies baseline characteristics were sufficiently
matched, indicating no serious issues with randomisation. One study (Ekici 2017) randomised participants
using alternate allocation, with two letters enclosed in sealed envelopes that guided the assigned treatment
and instructor. Significant baseline differences were observed in several outcome measures that raised
serious doubt about the randomisation process.
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Bias due to deviations from the intended intervention

One study (Altan 2009) was judged to be at low risk of bias for this domain, as all randomised participants
received the intervention, and any deviations were considered to occur outside the trial context. One study
(de Medeiros 2020) had some concerns raised related to potential deviations (e.g., worsening symptoms)
related to the trial context. One study (Ekici 2017) was judged to be at high risk of bias for this domain as
changes from the assigned intervention were inconsistent with the trial protocol and were not balanced
between treatment groups.

Bias due to missing outcome data

One study was assessed to be at low risk of bias for this domain as outcome data were available for nearly all
participants (Altan 2009). One study (de Medeiros 2020) has some concerns raised due to the missingness of
the data potentially influence the true value of the outcome. In one study (Ekici 2017), differences in the
proportions of missing outcome data between treatment groups increased the threat of bias to high.

Bias in the measurement of the outcome

All studies were assessed to have some concerns for this domain as participant-reported outcomes could be
influenced by knowledge of the intervention received, potentially overstating the effect in favour of the
intervention received (Altan 2009, de Medeiros 2020, Ekici 2017).

Bias in selection of the reported result

Two studies reported all eligible pre-specified results for the outcome of interest and were judged to be at
low risk of bias for this domain (Altan 2009, de Medeiros 2020). One study (Ekici 2017) had some concerns
raised for this domain as the researchers pre-specified intention are not available but are sufficiently
described and data analysis was performed accordingly (Altan 2009, Ekici 2017).

Figure D.16 Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages
across all included RCTs — Chronic widespread pain (fibromyalgia)

Bias arising from the randomization process

Bias due to deviations from intended interventions

Bias due to missing outcome data

Bias in measurement of the outcome

Bias in selection of the reported result

Overall risk of bias

0% 25% 50% 75% 100%

. Low risk D Some concerns . High risk

D4.6.3 Effect of intervention
Outcomes considered by the NTWC to be critical or important for decision-making in people with chronic
widespread pain (fiboromyalgia) are listed in Table D-30.
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Table D-30 Outcomes considered by the NTWC to be critical or important for decision-making: Chronic
widespread pain (fibromyalgia)

Outcome domain Measured with consensus Data available for
rating main comparison?

Tenderness Number of tender points Important No

Functional capacity FIQ function Critical No

Pain FIQ pain Critical No

Fatigue Multidimensional Fatigue Inventory Critical No

Quality of life, disease specific  FIQ Critical No

Sleep quality FIQ-morning rest Important No

Stiffness FIQ-stiffness Important No

Abbreviations: FIQ, Fibromyalgia Impact Questionnaire

V' A study result is available for inclusion in the synthesis

X No study result is available for inclusion, (probably) because the P value, magnitude or direction of the results generated were considered
unfavourable by the study investigators

--No study result is available for inclusion, (probably) because the outcome was not assessed, or for a reason unrelated to the P value, magnitude or
direction of the results

? No study result is available for inclusion, and it is unclear if the outcome was assessed in the study

Main comparison (vs control)

There were no studies identified comparing Pilates with no intervention in people with chronic widespread
pain (fibromyalgia). There was one ongoing study (completed) that compared Pilates with no intervention in
people with fibromyalgia (target 50 participants) that could have contributed data to the outcomes
considered critical or important to this review, but the study results had not been published (see Appendix
C6).

Comparison 2 (vs other)

Three RCTs (Altan 2009, de Medeiros 2020, Ekici 2014) comparing Pilates with ‘other’ interventions in
participants with chronic widespread pain (fibromyalgia) were eligible for this comparison and contributed
data relevant to six of the seven outcomes.

Available data from this study are presented in Appendix F2 Supplementary outcome data.
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outcome domains and measures reported by the included studies are provided in Appendix F1. Outcome

data for critical or important outcomes are provided in Appendix F2.

Table D-31

STUDY ID

Overview of PICO criteria of included studies: Low back pain

Study POPULATION

design

INTERVENTION

COMPARATOR

Pilates versus control (no intervention, waitlist, inactive usual care)*

Cruz-Diaz
2015 (128)

Cruz-Diaz
2016 (129)

Cruz-Diaz
2017 (130)

Cruz-Diaz
2018 (131)

da Fonseca
2009 (132)

Gladwell 2006
(133)

Hasanpour-
Dehkordi
2017 (134)

Kliziene 2017
(135)

Kofotolis 2016
(136)

Lopes 2014
(137, 138)

RCT Low back pain
(> 3 months,
women > 65
years)

RCT Low back pain
(> 3 months,
women, 45 to 75
years)

RCT Low back pain
(>3 months,
women)

RCT Low back pain
(> 3 months,
women)

Quasi- | Low back pain

RCT (> 6 months)

Quasi- | Low back pain

RCT (>3 months)

Quasi- | Low back pain

RCT (>3 months, men
40 to 55 years)

NRSI Low back pain
(> 3 months,
women)

RCT Low back pain
(> 3 months,
women)

RCT Low back pain

(>3 months)

Pilates exercises

Pilates exercises
(equipment)

Pilates exercises
(mat) OR

Pilates exercises
(reformer)

Pilates exercises
(mat)

Pilates exercises

Pilates exercises

Pilates exercises

Pilates exercises

Pilates exercises
(mat)

Pilates exercises

Control (no
intervention)

Control (no
intervention)

Control (no
intervention)

Control (education

booklet)

Control (usual
activities)

Control (usual
activities)

Control (no
intervention)
OR
McKenzie
exercises™

Control (no
details)

Control (usual
activities)

OR

Standard
strengthening
exercises”

Control (no
intervention)

CO-INTERVENTION OUTCOME DOMAINS

Conventional
physiotherapy
(TENS, massage,
stretching)

Conventional
physiotherapy
(electrotherapy,
joint mobilisation)

None specified

None specified

Standard medical
care

Standard medical
care (analgesics)

None specified

None specified

None specified

None specified
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Pain intensity
Functional mobility
Fear of falling

Pain intensity
Functional impairment

Pain intensity
Functional disability
Kinesiophobia

Muscle activation

Pain intensity
Functional disability
Kinesiophobia

Muscle activation

Pain intensity

Gait analysis

Pain intensity
Functional disability
Global perceived effect
Sports Functioning
Qol-global

Static balance
Flexibility

Pain

Psychological wellbeing

Muscle strength
Muscle endurance
Pain intensity
Qol-global
Functional disability

Pain intensity
Dynamic balance
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STUDY ID

Mazloum
2016 (139,
140)

Miyamoto
2011 (141,
142)

Miyamoto
2016 (143-
145)

Natour 2011
(146, 147)

Notarnicola
2014 (148)

Pappas 2013
(149)

Patti 2016
(150)

Quinn 2011
(151)

Rydeard 2006
(152)

Valenza 2017
(153)

Zeada 2012
(154)

Study
design
Quasi-
RCT

RCT

RCT

RCT

NRSI

NRSI

RCT

RCT

Quasi-
RCT

RCT

Quasi-
RCT

POPULATION

Low back pain
(>3 months)

Low back pain
(>3 months)

Low back pain
(>3 months)

Low back pain
(>3 months)

Low back pain
(> 6 months, 30
years or older)

Low back pain
(> 6 weeks)

Low back pain
(>3 months)

Low back pain
(>3 months)

Low back pain
(> 6 weeks)

Low back pain
(>3 months)

Low back pain
(>3 months, 20
to 25 years)

Pilates versus ‘other’ intervention**

Albert Anand
2014 (155)

Avila Ribeiro
2015 (156)

RCT

Quasi-
RCT

Low back pain
(>3 months)

Low back pain
(>3 months)

INTERVENTION

Pilates exercises

Pilates exercises
(modified)

Pilates exercises
(equipment)

(three groups
with either 1, 2
or 3 sessions per
week)

Pilates exercises

Pilates exercises
(mat, equipment)

Pilates exercises
(mat, Fitball)

Pilates exercises
(mat)

Pilates exercises
(mat, modified)

Pilates exercises
(mat, Reformer)

Pilates exercises
(mat, ball)

Pilates exercises
(mat)

Modified Pilates
exercises

Pilates exercises

COMPARATOR

Control (usual
activities)
OR

Extension-based

exercises®

Control (no
intervention)

Control (no
intervention)

Control (no
intervention)

Control (usual
activities)

Control (no
intervention)

Control (usual
activities)

Control (no
intervention)

Control (usual
care)

Control
(educational
advice)

Control (usual
care)

Therapeutic
exercises

Classical
kinesiotherapy
exercises
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CO-INTERVENTION OUTCOME DOMAINS

None specified

Education booklet

Educational
booklet

Standard medical
care (NSAIDs)

None specified

None specified

None specified

None specified

None specified

None specified

None specified

Educational advice

None specified
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Pain intensity
Functional disability
Lumbar ROM
Lumbar curvature

Pain intensity
Functional disability
Global perceived effect
Kinesiophobia
Function (patient
specific)

Pain

Functional disability
Global perceived effect
Kinesiophobia
Qol-global
Function (patient
specific)

Pain intensity
Functional disability
Qol-global
Flexibility

Analgesic use
Functional disability
Qol-global
Functional capacity
Functional disability
Balance

Flexibility

Mood

Functional disability
Dynamic balance
Pain intensity
Functional disability
Lumbopelvic control
Pain

Functional disability
Pain intensity
Functional disability
Lumbar ROM
Flexibility

Balance

Muscle endurance
Lumbar ROM
Functional disability
Urine catecholamine

Pain
Functional disability
Pain
Functional Disability
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STUDY ID

Bhadauria
2017 (157)

Brooks 2012
(158-160)

Devasahayam
2016 (161)

Donzelli 2006
(162)

Dsa 2014
(163)

Gonzalez-
Galvez 2019
(164)

Mostagi 2015
(165)

Rajpal 2008
(166)

Silva 2018
(167)

Wajswelner
2011 (168,
169)

Study
design
RCT

RCT

RCT

Quasi-
RCT
RCT

Quasi-
RCT

RCT

Quasi-
RCT

Quasi-
RCT

RCT

POPULATION

Low back pain
(>3 months)

Low back pain
(>3 months)

Low back pain,
with lower limb
musculoskeletal
injury (unilateral)

Low back pain
(>3 months)

Low back pain
(>3 months)

Low back pain
(> 12 months,

adolescents 14 to

16 years)

Low back pain
(>3 months)

Low back pain
(> 3 months,
women 20 to 30
years)

Low back pain
(>3 months, 30
to 60 years)

Low back pain
(>3 months)

INTERVENTION

Pilates exercises

Pilates exercises

Pilates exercises

Pilates exercises
Pilates exercises

(mat, modified)

Pilates exercises

Pilates exercises

Pilates exercises

Pilates exercises

Pilates exercises
(individualised)
(Reformer,
trapeze)

COMPARATOR

Lumbar
stabilisation
exercises

OR

Dynamic
strengthening
exercises

Aerobic exercise

(stationary cycling)

Conventional
physical therapy

Back school
method

Conventional core

exercises

Physical education

sessions

General exercise

McKenzie method

Conventional
physiotherapy

Conventional
physiotherapy
(individualised)
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CO-INTERVENTION OUTCOME DOMAINS

Conventional
physiotherapy
(HMP & IFC)

None specified

None specified

None specified

HMP before
intervention

None specified

None specified

None specified

None specified

None specified

Pain

Functional disability
Core muscle strength
Lumbar ROM

Pain

Functional disability
Pain catastrophising
Kinesiophobia

Pain intensity
Global perceived effect
Function (patient
specific)

Pain intensity
Functional disability
Pain intensity
Functional disability
Flexibility

Muscle endurance
Body Mass Index

Pain intensity
Functional disability
Flexibility

Muscle endurance
Pain intensity

Functional disability
Postural tilt

Core muscle strength
Pain
Functional disability

Pain intensity
Functional disability
Pain confidence
Function (patient
specific)

Global perceived effect
Qol-global

Abbreviations: HMP, hot moist pack; IFC, inferential current; Qol, quality of life; RCT, randomised controlled trial; ROM, range of motion; TENS,

transcutaneous electrical nerve simulation

*Studies that compared Pilates with an inactive control were eligible for inclusion in the evidence synthesis and are included in the Summary of findings

tables if they reported outcomes considered critical or important to this review.
**Studies that compared Pilates with an active intervention are included in the supplementary outcome tables (Appendix F2) if they reported data for

outcomes considered critical or important to this review.
A Study included three groups. The inactive control is considered in the evidence synthesis.

D4.7.2 Risk of bias summary

Randomised controlled trials

The risk of bias for each item in the included RCTs for low back pain are described below and shown

graphically Figure D.17. Details are provided in Appendix E1.
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Bias arising from the randomisation process

Sixteen studies (Anand 2014, Brooks 2012, Cruz Diaz 2016, Cruz Diaz 2017, Cruz Diaz 2018, Devasahayam
2016, Kofotolis 2016, Lopes 2017, Miyamoto 2016, Mostagi 2015, Natour 2011, Patti 2016, Quinn 2011,
Rydeard 2006, Valenza 2017, Wajswelner 2011) provided sufficient information on the randomisation
process and were at low risk of bias for this domain.

Seven studies (Cruz Diaz 2015, Da Fonesca 2009, Dsa 2014, Gladwell 2006, Mazloum 2016, Rajpal 2008, Silva
2018) had some concerns raised due to missing information about methods to generate the randomisation
sequence or concealing treatment allocation; but there were no differences in demographics or outcome
measures observed at baseline. Concerns in one study (Miyamoto 2011) were due to differences between
groups with regards to the duration of symptoms at baseline, suggesting issues with the randomisation
process.

Six studies were judged to be at high risk for this domain, because the authors did not provide information
on the method of randomisation or allocation concealment and either did not provide useful baseline
information (Avila Riberio 2015, Gonzalez-Galvez 2019, Zaeda 2012) or differences between groups with
regards to pre-treatment outcome measures suggested an issue with the randomisation process (Bhadauria
2017, Donzelli 2006, Hasanpour-Dehkordi 2017).

Bias due to deviations from the intended intervention

Sixteen studies were judged to be at low risk of bias for this domain; any discontinuations from intended
interventions were judged to be unrelated to the trial context (Avila Riberio 2015, Bhadauria 2017, Cruz-Diaz
2015, Cruz-Diaz 2018, Gonzalez-Galvez 2019, Kofotolis 2016, Lopes 2017, Mazloum 2016, Miyamoto 2011,
Miyamoto 2016, Natour 2011, Patti 2016, Quinn 2011, Rajpal 2008, Valenza 2017, Wajswelner 2011).

Seven studies had some concerns raised for this domain as there were deviations from the treatment
allocation possible related to the trial context, but their impact on the outcome was expected to be slight
(Brooks 2012, Cruz Diaz 2016, Cruz-Diaz 2007, Devasahayam 2016, Dsa 2014, Rydeard 2006, Zaeda 2012).

Seven studies were judged to be at high risk of bias for this domain because the authors did not provide any
information to allow an assessment about the number or potential impact of participants deviating from the
assigned intervention (Anand 2014, Brooks 2012, Cruz-Diaz 2017, Da Fonesca 2009, Donzelli 2006, Gladwell
2006, Hasanpour-Dehkordi 2017, Mostagi 2015, Silva 2018).

Bias due to missing outcome data

Sixteen studies were assessed to be at low risk of bias for this domain as outcome data were available for all
(or nearly all) participants (Avila Riberio 2015, Cruz Diaz 2015, Cruz-Diaz 2018, Donzelli 2006, Gonzalez-
Galvez 2019, Lopes 2017, Miyamoto 2011, Miyamoto 2016, Natour 2011, Patti 2016, Quinn 2011, Rajpal
2008, Rydeard 2006, Valenza 2017, Wajswelner 2011, Zaeda 2012).

Five studies had some concerns raised as outcome data was not available for all (or nearly all) participants,
but missingness of the data was balanced across intervention groups and considered not likely to
substantially impact the results (Cruz-Diaz 2016, Cruz-Diaz 2017, Mazloum 2016, Silva 2018).

Seven studies (Anand 2014, Bhadauria 2017, Da Fonesca 2009, Devasahayam 2016, Dsa 2014, Hasanpour-
Dehkordi 2017, Kofotolis 2016) provided no information regarding the extent of missing outcome data,
therefore were judged to be at high risk of bias for this domain. A further three studies (Brooks 2012,
Gladwell 2006, Mostagi 2015) had missing data that was not balanced between treatment groups, and the
analysis was unlikely to have adjusted for any impact the missingness of the outcome could have on the
results.
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Bias in the measurement of the outcome

Four studies were assessed to be at low risk for this domain as the testing measures used to assess the
outcomes were considered appropriate, the same methods were used between the two groups and
outcome assessors were also blinded to the intervention allocation (Gonzalez-Galvez 2019, Lopes 2017,
Rajpal 2008, Zaeda 2012).

The remaining twenty-six studies were assessed to have some concerns for this domain because the
participant-reported outcomes could be influenced by knowledge of the intervention received. There were
no reasons to suspect that patient-reported outcomes were substantially influenced by their treatment
experience (Anand 2014, Avila Riberio 2015, Bhadauria 2017, Brooks 2012, Cruz-Diaz 2015, Cruz-Diaz 2016,
Cruz-Diaz 2017, Cruz-Diaz 2018, Da Fonesca 2009, Devasahayam 2016, Donzelli 2006, Dsa 2014, Gladwell
2006, Hasanpour-Dehkordi 2017, Kofotolis 2016, Mazloum 2016, Miyamoto 2011, Miyamoto 2016, Mostagi
2015, Natour 2011, Patti 2016, Quinn 2011, Rydeard 2006, Silva 2018, Valenza 2017, Wajswelner 2012).

Bias in selection of the reported result

Ten studies reported all eligible pre-specified results and were judged to be of low risk for this domain
(Brooks 2012, Cruz-Diaz 2015, Gonzalez-Galvez 2019, Kofotolis 2016, Lopes 2017, Miyamoto 2011,
Miyamoto 2016, Mostagi 2015, Rydeard 2006, Wajswelner 2011).

Seventeen studies did not report analysis intentions in sufficient detail to enable an assessment and were
judged to have some concerns (AvilaRiberio 2015, Bhadauria 2017, Cruz-Diaz 2016, Da Fonesca 2009,
Devasahayam 2016, Donzelli 2006, Dsa 2017, Gladwell 2006, Hasanpour-Dehkordi 2017, Mazloum 2016,
Natour 2011, Patti 2016, Quinn 2011, Rajpal 2008, Silva 2018, Valenza 2017, Zaeda 2012).

Three studies were judged to be at high risk of bias because of incomplete reporting suggesting selective
reporting of outcome results (Anand 2014, Cruz-Diaz 2017, Cruz-Diaz 2018).

Figure D.17  Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages
across all included RCTs — Low back pain

Bias arising from the randomization process
Bias due to deviations from intended interventions

Bias due to missing outcome data

Bias in measurement of the outcome

Bias in selection of the reported result

Overall risk of bias

0% 25[% 5[;% 75I% 106%

. Low risk D Some concerns . High risk

Non-randomised studies of interventions
The risk of bias for each item in the included NRSIs for low back pain are described below and shown
graphically in Figure D.18 (details are provided in Appendix E2).

Bias due to confounding
One study (Notarnicola 2014) was judged to be at low risk of bias for this domain. The authors used multiple
logistic regression to evaluate the influence of gender, age, smoking habits, carrying heavy loads, sporting
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activity, bone diseases, number of days of back pain and the baseline values for testing. No influence is said
to have been found by the trial authors. In two studies (Kliziene 2017, Pappas 2013) there was no attempt to
adjust for potential confounding factors raising some or serious concerns.

Bias of selection of participants into the study

Two studies (Kliziene 2017, Notarnicola 2014) were at low risk of bias as all eligible participants were invited
to participate in the study and start of interventions coincided. In one study (Pappas 2013) the selection of
participants raised serious concerns, relating to the subjective inclusion of participant in the study, based on
clinical discretion.

Bias in classification of interventions
All three studies (Kliziene 2017, Notarnicola 2014, Pappas 2013) provided a clear description and definition
of intervention groups prior to enrolment and were assessed to be at low risk for this domain.

Bias due to deviations from intended interventions

All three studies (Kliziene 2017, Notarnicola 2014, Pappas 2013) failed to provide any information relating to
the number of participants allocated to the intervention groups, or if there were any deviations or dropouts
that occurred during the prospective study.

Bias due to missing data
All three studies (Kliziene 2017, Notarnicola 2014, Pappas 2013) failed to provide any information relating to
the amount of missing data.

Bias in measurement of outcomes

All three studies (Kliziene 2017, Notarnicola 2014, Pappas 2013) were judged to be at moderate risk of bias
for measurement of the outcomes related to the knowledge of the intervention received by study
participants potentially influencing the outcome results.

Bias in selection of the reported result
All three studies (Kliziene 2017, Notarnicola 2014, Pappas 2013) were judged to be at serious risk of bias as
there was high suspicion of selection of the selection of reported outcomes or analysis based on the results.

Figure D.18  Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages
across all included NRSIs — Low back pain

Bias due to confounding

Bias due to selection of participants
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D4.7.3 Effect of intervention
Outcomes considered by the NTWC to be critical or important for decision-making in people with chronic
low back pain are listed in Table D-32.
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Table D-32 Outcomes considered by the NTWC to be critical or important for decision-making: Low back pain
. . oy <t
Outcome Measured with con'sensus Data ayul/ab/e " © ~ % S © ~ © © ~ © N
domain rating for main S 3 3 3 Q S = N — = Q IS) - N o 8 N
. Q Q Q S S IS L X S < % N N — S = — S S N
comparison? ~ N N N S N S R N - £ IS IS o 3 IS © g N 4 g
§ 8§ 8 85 3§ F 98 v € ] 5§ ¢ ¢ ¢ €2 4 8 & T s N
Q 4o g q S 3 €S ¢ S PN 5] g g 3 N SE < S & S}
7 ; i i S S < 9 bt I = S ] [S) S Q S Y] iS)
N N N N w o = [} N = £ )
2 2 2 2 5 & 383 & §® § & & &8 3 3 § 3 S X ® 8§
S ¢ & ¢ ®v ® ETaoa ¥ ¢ § S = S z =z & @ ¢§ & =S N
Pain McGill Pain Critical Yes v v v v v v v vn v vV vV Y VYV VA A v v v
Questionnaire
(or other)
Disability Oswestry Critical Yes ? v v v 2 v ? v 2 A A A N O A A
Disability Index
(or RMDQ)
Functional Patient Specific  Critical Yes - - - - = = = = = = = v - vn oo - - - - -
capacity Functional Scale
Quality of Life  EQ5D-3L (or Critical No - - - - - - - - v - - v v V- - - - - -
other)
Physical No eligible Important  No - -- -- -- -- -- -- -- = = = = = = = = = = = = =
performance measures
reported
Analgesic use Narcotic or non-  Important Yes - - - - - - - - - - - - - v - - - - - - -
narcotic use
Work Status Time to returnto Important No - -- - -- -- - - -- - - - - - - - = =

work

Abbreviations: EQ5D-3L, EuroQol- 5 Dimension three level; NPRS, Numeric Pain Rating Scale; RMDQ, Roland Morris Disability Questionnaire

~ NRSI with serious risk of bias not included in the evidence synthesis.
V' A study result is available for inclusion in the synthesis
X No study result is available for inclusion, (probably) because the P value, magnitude or direction of the results generated were considered unfavourable by the study investigators

--No study result is available for inclusion, (probably) because the outcome was not assessed, or for a reason unrelated to the P value, magnitude or direction of the results
? No study result is available for inclusion, and it is unclear if the outcome was assessed in the study
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Main comparison (vs control)

Eighteen RCTs comparing Pilates with control (no intervention, usual care, educational advice) in people with
low back pain were eligible for this comparison and contributed data relevant to five of the six outcomes
(Cruz-Diaz 2015, Cruz Diaz 2016, Cruz-Diaz 2017, Cruz-Diaz 2018, da Fonseca 2009, Gladwell 2006,
Hasanpour-Dehkordi 2017, Kofotolis 2016, Lopes 2014, Mazloum 2016, Miyamoto 2011, Miyamoto 2016,
Natour 2011, Patti 2016, Quinn 2011, Rydeard 2006, Valenza 2017, Zeada 2012).

The three NRSIs (Kliziene 2017, Notarnicola 2014, Pappas 2013) were judged to be at serious risk of bias and
were therefore not considered in the reporting of results, evidence synthesis or conclusions.

Pain

Fourteen RCTs (1072 participants) reported pain measured using the Numeric Pain Rating Scale (0-10) at the
end of treatment (less than 12 weeks) (Cruz Diaz 2015, Cruz-Diaz 2016, Cruz-Diaz 2017, Cruz-Diaz 2018, da
Fonseca 2009, Gladwell 2006, Lopes 2014, Mazloum 2016, Miyamoto 2011, Miyamoto 2016, Natour 2011,
Quinn 2011, Rydeard 2006, Valenza 2017). Three RCTs (194 participants) had data not included in the meta-

analysis (see Appendix F2).

The Numeric Pain Scale (0-10) is a segmented numeric version of the VAS. The 11-point numeric scale ranges
from O (representing no pain) to 10 (representing pain as bad as you can imagine). The participant selects
the whole number (between 0 and 10) that best represents the intensity of their pain. The Numeric Pain
Scale is administered verbally or graphically for self-completion. A reduction of 2 points (or 30%) on the
Numeric Pain Scale is estimated to be clinically important in people with diabetic neuropathy, postherpetic
neuralgia, chronic low back pain, fibromyalgia and osteoarthritis (91). The pooled results suggest an effect
favouring Pilates when compared to control (MD —1.69; 95% Cl —2.39, —0.98; p < 0.00001; 12 = 88%) but the
clinical importance was not reached (GRADE: low).

In a sensitivity analysis that examined the impact of RCTs judged to be at a high risk of bias (3 studies) no
important change in the result was observed (MD —-1.69; 95% Cl —2.36, —1.03; p < 0.00001; I* = 80%)

One RCT (24 participants) reported pain measured by the McGill Pain Questionnaire at end of treatment (six
weeks) (Hasanpour-Dehkordi 2017). The McGill Pain Questionnaire (0-78) is a self-reported measure of pain,
which assesses both the quality and the intensity of subjective pain. It consists of 78 words, of which people
with low back pain choose those that best describe their experience of pain. Scores are tabulated by
summing values associated with each word. Scores range from zero, indicating no pain, to 78, indicating
severe pain. The pooled results suggest an effect favouring Pilates when compared to control (MD —22.75;
95% Cl —31.37,-14.13; p < 0.00001) (GRADE: low).

One RCT (65 participants) reported pain measured with the SF-36 bodily pain subscale at end of treatment
(eight weeks) (Kotofolis 2016). The SF-36 bodily pain domain contains two items that assess pain severity
and pain interference. Scores are summarised on a scale from 0 to 100, with a population mean of 50 and
standard deviation of 10. The results showed an effect in favour of Pilates compared with the control group
(MD —-37.53; 95% Cl —44.00, —31.06; p < 0.0001) (GRADE: low).

In combining the different pain measures, pooled results (13 studies with usable data) show an effect
favouring Pilates when compared to control, however there was substantial heterogeneity (SMD —1.18; 95%
Cl-1.67,-0.75; p < 0.00001; I> = 87%). Visual inspection of the funnel plot (see Figure D.19) suggests a
possibility that results are missing from the meta-analysis, but it is not clear if it is due to non-reporting
biases or other factors (e.g. inflated effects in smaller studies, artefactual correlations).
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In a sensitivity analysis that examined the impact of small studies, a slight shift towards the larger study
results was observed when using a fixed effects (SMD —1.04; 95% CI —1.18, —0.89; p < 0.00001; I> = 87%).

In a sensitivity analysis that examined the impact of RCTs judged to be at a high risk of bias (5 studies) the
size (but not overall direction) of the effect was reduced (MD —0.89; 95% Cl —1.25, —0.53; p < 0.00001;
12 = 77%).

Figure D.19  Funnel plot of comparison: Low back pain, outcome: Pain (end of treatment)
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Disability

Five RCTs (270 participants) reported disability measured with the Oswestry Disability Index (0-100) at the
end of treatment (range 6 to 24 weeks) (Cruz Diaz 2016, Gladwell 2006, Mazloum 2016, Patti 2016, Valenza
2017). The Oswestry Disability Index is used to quantify disability related to lower back pain. The
guestionnaire is comprised of 10 questions that assess the ability of people with low back pain to manage
everyday life. Answers are scored on a 0 (no disability) to 5 (great deal of disability) scale. The final score
ranges from 0-100, with a score of 0-20 indicating minimal disability, 21-40 indicates moderate disability, 41-
60 indicates severe disability, 61-80 indicates crippled (back pain impinges on all aspects of life), and 81-100
indicating complete disability (bed-bound). In people with chronic low back pain the minimal important
change is calculated to be 12.88 (sensitivity 88%, specificity 85%) (170).

The pooled results show an effect favouring Pilates compared to control (no intervention or usual care)
(MD —3.00; 95% Cl —4.43,-1.58; p < 0.0001; 1> = 16%) (GRADE: low), which was not considered clinically
important. In a sensitivity analysis that examined the impact of the one RCT judged to be at a high risk of
bias (Gladwell 2006) no important change in the result was observed (MD — 3.18; 95% Cl —4.86, —1.49;

p =0.0002; 1> = 30%).
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Eight RCTs® (Cruz-Diaz 2017, Kofotolis 2016, Miyamoto 2011, Miyamoto 2016, Natour 2011, Rydeard 2006,
Valenza 2017, Zeada 2012) reported disability measured with the Roland Morris Disability Questionnaire
(RMDQ) at the end of treatment (range 6 to 24 weeks) (total 721 participants). Data were from two RCTs
(total 91 participants) not able to be included in the analysis (see Appendix F2).

The RMDQ is a measure of how low-back pain affects functional activities in people with mild to moderate
acute or chronic low back pain. Answers are scored on a range from 0 (no disability) to 24 (severe disability).
There are also 18-item or 21-item versions. In people with chronic low back pain the minimal important
difference is reported to be 5 points (171, 172), with an RMDQ threshold value of 4 (out of 24) suggested to
identify those who met their goals compared with those who did not (173).

The pooled results show an effect favouring Pilates compared to control (no intervention or usual care) but it
does not reach the minimal important difference (MD —3.64; 95% Cl -5.17, —2.10; p < 0.0001; I* = 82%)
(GRADE: low). In a sensitivity analysis that examined the impact of RCTs judged to be at a high risk of bias
(2 RCTs) a change in the size (but not direction) of effect was observed (MD —2.85; 95% Cl —4.20, —1.49;

p = 0.006; 1> = 69%).

Taken together, the standardised mean result shows an effect favouring Pilates compared to control (no
intervention or usual care)’ (SMD —0.82; 95% Cl —1.05, —0.59, p = 0.008; 1> = 56%) (GRADE: low). In a
sensitivity analysis that examined the impact of RCTs judged to be at a high risk of bias (3 RCTs) the size of
effect was reduced (SMD —0.80; 95% Cl —0.95, —0.64; p < 0.0001; 1> = 0%).

Visual inspection of the funnel plot (see Figure D.20) suggests no evidence of assymetry. In a sensitivity
analysis that examined the impact of small studies, no material change in the result was observed when
using a fixed effects model (SMD —0.84; 95% CI —0.98, —0.70; p < 0.0001; I?> = 56%).

6 Includes one RCT (Valenza 2017) that measured disability using both the RMDQ and ODI (54 participants).
7 RMDQ data from one study (Valenza 2017) not included; ODl is the preferred measure.
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Figure D.20  Funnel plot of comparison: Low back pain, outcome: Disability (end of treatment).

0__SE(SMD)
01T
021 0
031 <>
(¢}
(o
041
SMD

0.5 t t } } t

-4 2 0 2 4

Subgroups

|6 Oswestry Disability Index (0-100) (RCTs) <> Roland Morris Disability Questionnaire (0-24)

Functional capacity
Two RCTs (381 participants) reported functional capacity measured with the patient specific functional scale
(3-items) at the end of treatment (six weeks) (Miyamoto 2011, Miyamoto 2016).

The patient specific functional scale is a self-reported outcome measure of function for people with back,
neck, knee, and upper extremity problems. People with low back pain are asked to identify up to five
important activities they are unable to perform or have difficulty with because of their low back pain and to
rate the difficulty associated with each activity on an 11-point scale. A score of zero indicates an inability to
perform the activity and a score of 11 indicates the ability to perform the activity at a level prior to having
low back pain. The final score is the sum of the activity scores divided by the number of activities. A
minimum detectable change (90% confidence interval) for the average score is two points and for a single
activity score it is three points (174).

The pooled results show an effect favouring Pilates when compared to the control group (education
booklet), but it does not reach the minimal importance difference (MD —1.47; 95% Cl —2.04, —0.90; p <
0.00001; I> = 14%) (GRADE: LOW). No sensitivity analysis was conducted that examined the impact of RCTs
judged to be at a high risk of bias, as no studies were judged to be at high risk of bias.

Quality of life

Three RCTs ( participants) reported quality of life measured with the SF-36 (Natour 2011), the SF-12
(Gladwell 2006) or the SF-6D (Miyamoto 2016) at the end of treatment (six or 12 weeks). The other studies
did not report quality of life, probably because they did not measure the outcome.

Miyamoto 2016 reported the SF-6D, which uses information from the SF-36 (reduced to six dimensions),
with an algorithm used to generate a continuous index for health. The minimal important difference of the
SF-6D for the general popualiton is reported to range from 0.010 to 0.05 (20, 175). In people with chronic
low back pain, the minimal important change score value is 0.031 (170)
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The results showed an effect favouring Pilates when compared with the control group (education booklet)
(MD —-0.04; 95% CI -0.06, —0.02; p = 0.0002) (GRADE: moderate). No sensitivity analysis was conducted as
the study was not judged to be at high risk of bias.

Natour 2011 reported individual scores for each of the eight domains of the SF-36, which are summarised on
a scale from 0 (worse) to 100 (best). A higher score means better quality of life. The MCID for individual
domains of the SF-36 in people with chronic low back pain have not been established.

No important difference was observed between groups for any domain:

e physical functioning (MD —8.54; 95% Cl —20.50, 3.42; p = 0.16),

e role-physical (MD —6.34; 95% Cl —24.53, 11.85; p = 0.49),

e bodily pain (MD —8.04; 95% Cl —20.51, 4.43; p =0.21),

e general health perceptions (MD —10.88; 95% Cl —21.23, -0.53; p = 0.04),
e vitality (MD —10.58; 95% Cl —21.00, —0.16; p = 0.05),

e role-social (MD —4.23; 95% Cl —16.88, 8.42; p = 0.05)

e role-emotional (MD —6.68; 95% Cl —21.68, —8.32; p = 0.38) and

e mental health (MD —-8.67; 95% Cl —19.91, 2.57; p = 0.13).

Gladwell 2006 reported individual scores for each of the eight domains of the SF-12 (see Appendix F2),
however, the SF-12 has only one or two items from each of the eight health concepts of the SF-36 and scores
are intended to be yield scores for Physical and Mental Components Score (not individual domains).

The SF-36 measures the amount of limitation a patient is experiencing; but it does not enable trade-offs
between different dimensions of health (176). As such, results from Miyamoto 2016 were used (cannot be
combined with SF-36) in the GRADE summary findings.

Analgesic use

One trial (60 participants) reported non-narcotic (sodium diclofenac) intake measured with a chart at the
end of treatment (90 days) (Natour 2011). It is not clear what the measure is (e.g. pills or mg per day, total).
Non-narcotic intake is a self-reported measure of analgesic use. The results show no difference in analgesic
use between the Pilates and no intervention groups (MD —5.66; 95% Cl —13.73, 2.41; p = 0.17).

No sensitivity analysis was conducted that examined the impact of RCTs judged to be at a high risk of bias, as
only one study contributed data and was not judged to be at high risk of bias.

Comparison 2 (vs other)

There were fifteen studies comparing Pilates with ‘other’ interventions in people with low back pain that
were eligible for this comparison. Nine RCTs (Albert Anand 2014, Avila Ribeiro 2015, Bhaduria 2017, Brooks
2012, Devasahayam 2016, Donzelli 2006, Gladwell 2006, Silva 2018, Wajswelner 2011) contributed data
relevant to two of the seven outcomes.

Data from these studies are presented in Appendix F2 Supplementary outcome data.
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An overview of the PICO criteria of included studies is provided in Table D-33. Study details, including all
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outcome domains and measures reported by the included studies are provided in Appendix F1. Outcome

data for critical or important outcomes are provided in Appendix F2.

Table D-33

STUDY ID  Study
design

Pilates versus control (no intervention, waitlist, inactive usual care)*

Cazotti RCT
2013 (177-
179)

Dunleavy
2016 (180)

Quasi-RCT

POPULATION

Neck pain (chronic,

mechanical)

Neck pain (chronic,

mechanical)

Pilates versus ‘other’ intervention**

Atilgan RCT
2017 (181)

Ulug 2018 RCT
(182)

Shoulder pain
(chronic,
nonmechanical)

Neck pain (chronic,

NOS)

INTERVENTION

Pilates exercises

(mat & equipment)

Pilates exercises
(mat)

Pilates exercises

Pilates exercises
(mat)

COMPARATOR

Control (usual care)

Control (no
intervention)
OR

yoga”®

Conventional
exercise

Yoga (lyengar)
OR
isometric exercise

Overview of PICO criteria of included studies: Neck and shoulder pain

CO-

INTERVENTION

None specified

None specified

Hot pack, TENS

Hot pack,
ultrasound, TENS

OUTCOME
DOMAINS

Pain

Function

QoL

Use of analgesics
Disability

Pain

Range of
movement
Posture

Pain

Physical
functioning

Pain

QoL

Disability

Range of motion
Depression
Muscle size

Abbreviations: NOS, not otherwise specified; NRSI, non-randomised study of interventions; RCT, randomised controlled trial; QoL, quality of life; TENS,

transcutaneous electrical nerve stimulation

*Studies that compared Pilates with an inactive control were eligible for inclusion in the evidence synthesis and are included in the Summary of findings

tables if they reported outcomes considered critical or important to this review.

**Studies that compared Pilates with an active intervention are included in the supplementary outcome tables (Appendix F2) if they reported data for

outcomes considered critical or important to this review.

A Study included three groups. The inactive control is considered in the evidence synthesis.

D4.8.2 Risk of bias summary
The risk of bias for each item in the included studies for neck and shoulder pain is described below and

shown graphically in Figure D.21. Details are provided in Appendix E1.

Bias arising from the randomisation process

Two studies (Cazotti 2015, Ulug 2018) provided sufficient information on the randomisation process and

were at low risk of bias for this domain. Some concerns were raised in one study (Dunleavy 2016) due to

randomisation of participants based on geographic and time convenience with reason to suspect that the

enrolling investigator or the participant had knowledge of the forthcoming allocation. One study had

concerns raised (Atilgan 2017) due to a baseline imbalance reported in the duration of pain between groups

before treatment initiated, suggesting a possible issue with the randomisation process.
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Bias due to deviations from the intended intervention

One study (Atilgan 2017) did not report any deviations relating to the trial context and analysed results
appropriately and thus was judged to be at a low risk of bias. Two studies had some concerns raised: Cazotti
2015 reported participant dropouts due to health reasons and Ulug 2018 failed to provide information on
the reasons for dropouts, which raised concerns of bias but unlikely to substantially impact results. One
study (Dunleavy 2016) excluded participants from the analysis due to noncompliance, which may overstate
the effect of the intervention in favour, as participants who do not comply cannot benefit from the
intervention.

Bias due to missing outcome data

Two studies (Atilgan 2017, Cazotti 2015) were assessed to be at low risk of bias for this domain as outcome
data were available for all (or nearly all) participants. Dunleavy 2016 reported a high proportion of missing
data (36.4%) that was balanced between groups. There was no analysis to assess the impact of missing data,
raising some concerns. One study did not provide reasons for discontinuations and was assessed to be of
high risk of bias with missingness of the data considered to affect the true value of the outcome (Ulug 2018).

Bias in the measurement of the outcome

All studies (Atilgan 2017, Cazotti 2015, Dunleavy 2016, Ulug 2018) were judged to have some concerns of
bias for this domain due to participant-reported outcomes, which could be influenced by knowledge of the
intervention received. It was considered unlikely that the participant treatment experience substantially
influenced the results.

Bias in selection of the reported result

Three studies (Atilgan 2017, Cazotti 2015, Ulug 2018) were judged to have some concerns of bias for this
domain. The researcher’s pre-specified intentions are not reported but are sufficiently described and data
analysis was performed accordingly. The remaining study (Dunleavy 2015) did not report all outcomes listed
in the methods, suggesting selective bias in reporting of results and was assessed to have high risk of bias.

Figure D.21  Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages
across all included RCTs — Neck and shoulder pain

Bias arising from the randomization process

Bias due to deviations from intended interventions

Bias due to missing outcome data

Bias in measurement of the outcome

Bias in selection of the reported result |

Overall risk of bias

0% 25% 50% 75% 100%

| . Low risk D Some concerns . High risk |

D4.8.3 Effect of intervention
Outcomes considered by the NTWC to be critical or important for decision-making in people with neck pain
are listed in Table D-34.

Outcomes considered by the NTWC to be critical or important for decision-making in people with shoulder
pain are listed in Table D-35.
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Table D-34 Outcomes considered by the NTWC to be critical or important for decision-making: neck pain
Outcome Measured with consensus rating Data available for Cazotti 2013  Dunleavy
domain main comparison? 2016
Pain McGill Pain Critical Yes v v

Questionnaire
(Or Numeric Pain Scale)
Function/ Neck Disability Index Critical Yes v v
Disability
Quality of life SF-36 — total score Critical Yes v --
(or individual domain
scores)
Flexibility/ No eligible measures Important No -- X
ROM reported
Psychosocial Beck Depression Important No -- --
wellbeing Inventory
Fatigue No measures reported in  Important No -- --
eligible studies
Work status No measures reported in  Important No -- --

eligible studies

Abbreviations: ROM, range of motion; SF-36, 36-item short form survey

V' A study result is available for inclusion in the synthesis

X No study result is available for inclusion, (probably) because the P value, magnitude or direction of the results generated were considered

unfavourable by the study investigators
--No study result is available for inclusion, (probably) because the outcome was not assessed, or for a reason unrelated to the P value, magnitude or

direction of the results

? No study result is available for inclusion, and it is unclear if the outcome was assessed in the study

Table D-35 Outcomes considered by the NTWC to be critical or important for decision-making: shoulder pain

Outcome domain Measured with consensus rating Data available for
main comparison?

Pain Shoulder Pain and Disability Index - Pain Critical No

Function/Disability Shoulder Pain and Disability Index - Disability ~ Critical No

Quality of life SF-36 — total score Critical No

(or individual domain scores)

Flexibility/ range of No eligible measures reported Important No

motion

Global perceived effect No eligible measures reported Important No

Work status No measures reported in eligible studies Important No

Abbreviations: SF-36, short form 36 questions

V' A study result is available for inclusion in the synthesis

X No study result is available for inclusion, (probably) because the P value, magnitude or direction of the results generated were considered
unfavourable by the study investigators

--No study result is available for inclusion, (probably) because the outcome was not assessed, or for a reason unrelated to the P value, magnitude or
direction of the results

? No study result is available for inclusion, and it is unclear if the outcome was assessed in the study

Main comparison (vs control)

One RCT (Cazotti 2015) and one quasi-RCT (Dunleavy 2016) comparing Pilates with control (no intervention
or usual care) in people with neck pain were eligible for this comparison and contributed data relevant to
two of the seven outcomes. There were two additional studies awaiting classification (available as abstracts
only) and no ongoing studies that compared Pilates with no intervention in people with neck pain (total 97
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participants) that could have contributed data to the outcomes considered critical or important to this
review (see Appendix C6).

Outcome results were judged to be at high risk of bias (disability and pain) or had concerns raised (quality of
life), which may over (or under) estimate the size of the effect. The concern is linked to missing outcome
data and possible issues with the randomisation process.

Pain

Two studies (127 participants) reported pain measured with the Numeric Pain Scale (0-10) at the end of
treatment (12 weeks) (Cazotti 2015, Dunleavy 2016). The Numeric Pain Scale (0-10) is a is a segmented
numeric version of the VAS that is administered verbally or graphically for self-completion. The 11-point
numeric scale ranges from 0 (representing no pain) to 10 (representing pain as bad as you can imagine). The
participant selects the whole number (between 0 and 10) that best represents the intensity of their pain. A
reduction of 2 points (or 30%) on the Numeric Pain Scale is reported to be clinically important in people with
diabetic neuropathy, postherpetic neuralgia, chronic low back pain, fiboromyalgia and osteoarthritis (91).

Pooled results show an effect favouring Pilates when compared with control (no intervention or usual care)
(MD -3.10; 95% Cl -5.22, -0.97; p = 0.004; 1> = 89%) (GRADE: very low).

Sensitivity analysis showed no change in the direction of the effect when the RCT judged to be at a high risk
of bias (Dunleavy 2016) was removed from the analysis (MD —4.17; 95% Cl —5.09, —3.25; p = 0.0002). The
overall result and conclusions are not changed.

Function/Disability

Two trials (127 participants) reported disability measured with the Neck Disability Index at the end of
treatment (12 weeks) (Cazotti 2013, Dunleavy 2016). The Neck Disability Index is designed to measure neck-
specific disability using a questionnaire with 10 items relating to pain and activities of daily living. Each item
is scored out of five giving a total score out of 50, with higher scores indicating greater disability. The
minimal detectable change is estimated to be between 4.7 and 5.0 points (183).

Pooled results show an effect in favour of Pilates when compared with control (no intervention or usual
care) (MD —6.55; 95% CI —8.80, —4.30; p < 0.00001; I = 0%) (GRADE: low).

Sensitivity analysis showed no change in the direction of the effect when the RCT judged to be at a high risk
of bias (Dunleavy 2016) was removed from the analysis (MD —7.03; 95% Cl —9.84, —4.22; p < 0.0001). The
overall result and conclusions are not changed.

Quality of life

One trial (64 participants) reported quality of life measured with the SF-36 at the end of treatment (12
weeks) (Cazotti 2013). An overall global score was not provided, but individual scores for each of the eight
domains were provided and are summarised on a scale from 0 (worse) to 100 (best) with a population mean
of 50 and standard deviation of 10. Higher scores indicate a better health status. A change of 2.6 points in
the SF-36 physical component summary score and a change of 15.5 points for SF-36-bodily pain has been
reported to be clinically meaningful in people with chronic non-specific neck pain (184). No MCID for the SF-
36 mental component scores has been established.

The results show no difference between the Pilates and control (usual care) groups for general health
perceptions (MD —4.40; 95% Cl —-16.16, 7.36; p = 0.46) (GRADE: very low) or role-emotional (MD —-7.30;
95% Cl —25.93, 11.33; p = 0.44) (GRADE: very low).
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An effect favouring Pilates is reported for the other six domains: physical functioning (MD —11.40; 95% Cl —
19.50, -3.30; p = 0.006) (GRADE: very low); role-physical (MD —27.00; 95% CI —45.28, —8.72; p = 0.004)
(GRADE: very low); bodily pain (MD —13.90; 95% ClI —23.08, —4.72; p = 0.003) (GRADE: very low); vitality
(MD —12.60; 95% Cl —23.50, —1.70; p = 0.02) (GRADE: very low); role-social (MD —17.60; 95% Cl —28.24, —
6.96; p =0.001) (GRADE: very low); and mental health (MD -14.10; 95% Cl —22.90, —5.30; p = 0.002)

(GRADE: very low). Across each domain, the clinical importance of the effect varies®.

No sensitivity analysis was conducted that examined the impact of RCTs judged to be at a high risk of bias, as
only one study contributed data and it was not judged to be at high risk of bias.

Comparison 2 (vs other)
Two RCTs (Ulug 2018, Atilgan 2017) comparing Pilates with ‘other’ interventions in people with neck or
shoulder pain were eligible for this comparison and contributed data for two of the seven outcomes.

Data from these studies are presented in Appendix F2 Supplementary outcome data.

& not different (general health perceptions, role-emotional); not important (bodily pain); moderate (physical
function, vitality, role-social, mental health); or large (role-physical).
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Disease of the genitourinary system

D4.8.4 List of studies

An overview of the PICO criteria of included studies is provided in Table D-36. Study details, including all
outcome domains and measures reported by the included studies are provided in Appendix F1. Outcome
data for critical or important outcomes are provided in Appendix F2.

Table D-36 Overview of PICO criteria of included studies: Menopausal symptom or complaint

STUDY ID Study POPULATION INTERVENTION COMPARATOR CO- OUTCOME DOMAINS
design INTERVENTION
Pilates versus control (no intervention, waitlist, inactive usual care)*
Ahmadinez | RCT Postmenopausal Pilates exercises Control (no None specified Sleep quality
had 2017 women (aged 40 to intervention) Anxiety
(185, 186) 60 years) OR
Acupressure”®
Campos de RCT Postmenopausal Pilates exercises Control (no None specified Muscle strength
Oliveira women (aged 40 to | (equipment) intervention) Bone mineral density
2018 (187- 70 years) OR Quality of life
189) Whole-body Balance
vibration?
Lee 2016a | Quasi- Postmenopausal Pilates exercises Control (no None specified Flexibility
(190) RCT women (aged 45 to intervention) Quality of life
60 years)

Pilates versus ‘other’ intervention**

No studies found.
Abbreviations: RCT, randomised controlled trial
*Studies that compared Pilates with an inactive control were eligible for inclusion in the evidence synthesis and are included in the Summary of findings
tables if they reported outcomes considered critical or important to this review.
**Studies that compared Pilates with an active intervention are included in the supplementary outcome tables (Appendix F2) if they reported data for
outcomes considered critical or important to this review.
A Study included three groups. The inactive control is considered in the evidence synthesis.

D4.8.5 Risk of bias summary
The risk of bias for each item in the included studies for menopausal symptoms or complaints is described
below and shown graphically in Figure D.22. Details are provided in Appendix E1.

Figure D.22 Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages
across all included RCTs — Menopausal symptom or complaint
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Bias due to deviations from intended interventions

Bias due to missing outcome data

Bias in measurement of the outcome
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HTANALYSTS | NHMRC | EVIDENCE EVALUATION ON THE CLINICAL EFFECTIVENESS OF PILATES 89



Technical report — Appendices D to H

Bias arising from the randomisation process

One study (Campos de Oliveira 2018) was judged to be at low risk of bias for this domain. Details relating to
method of randomisation or allocation concealment were not provided in the other two studies
(Ahmadinezhad 2017, Lee 2016a) raising some concerns.

Bias due to deviations from the intended intervention

One study (Campos de Oliveira 2018) was judged to be at low risk of bias for this domain. Concerns were
raised in one study (Ahmadinezhad 2017) because it was not clear if all randomised participants were
included in the analysis. There was some indication that participants who missed more than two sessions
were excluded from the analysis, but details were lacking. One study (Lee 2016a) was judged to be at high
risk of bias, as the number of participants was not balanced between groups and there was no information
provided to make any further assessment.

Bias due to missing outcome data

Two studies (Ahmadinezhad 2017, Campos de Oliveira 2018) were judged to be at low risk of bias for this
domain as information appeared to be available for all, or nearly all, participants. One study (Lee 2016a) was
judged to be at high risk of bias for this domain, as there were concerns regarding missing outcome data that
may affect the true value of the outcome.

Bias in the measurement of the outcome
All three studies (Ahmadinezhad 2017, Campos de Oliveira 2018, Lee 2016a) had concerns raised relating to
subjective outcomes potentially influenced by knowledge of the intervention received.

Bias in selection of the reported result

One study (Lee 2016a) had concerns raised due a minimal information describing the statistical analysis plan,
suggesting not all intended outcomes or analyses were reported. In two studies (Ahmadinezhad 2017,
Campos de Oliveira 2018) there were multiple post hoc analyses suggestive of selective reporting and one or
more outcome domains (primary or secondary) listed in the prespecified trial registry were not reported or
discussed, increasing the risk of bias to high.

D4.8.6 Effect of intervention
Outcomes considered by the NTWC to be critical or important for decision-making in otherwise healthy
menopausal or postmenopausal women are listed in Table D-37.
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Table D-37 Outcomes considered by the NTWC to be critical or important for decision-making: Menopausal
symptom or complaint

Outcome Measured with consensus Data available for Ahmadinezhad Campos de Lee 2016a
domain rating main comparison? 2017 Oliveira 2018

Quality of life,  SF-36 — total score Critical Yes ? -- X --

global

Sleep quality PSQl — global score  Important Yes v -- --
Vasomotor MSQ-Vasomotor Important Yes - - v
symptoms

Global physical MSQ - Physical Important Yes -- -- v
functioning (or SF-36 - Physical

Component Score)
Physical 30 second Chair- Important Yes -- v --
performance Stand test

(or isokinetic

muscular strength)
Bone mineral T-score Important Yes -- v -
density (or other

BMD measure)

Depression Hospital Anxiety and Important No ? -- --
Depression Scale

Abbreviations: BMD, bone mineral density; MSQ, Menopausal symptoms questionnaire; PSQI, Pittsburgh Sleep Quality Index; SF-36, 36-item Short
Form Survey

a. total score not reported by study authors, individual domain scores provided here

V' A study result is available for inclusion in the synthesis

X No study result is available for inclusion, (probably) because the P value, magnitude or direction of the results generated were considered
unfavourable by the study investigators

--No study result is available for inclusion, (probably) because the outcome was not assessed, or for a reason unrelated to the P value, magnitude or
direction of the results

? No study result is available for inclusion, and it is unclear if the outcome was assessed in the study

Main comparison (vs control)

Three RCTs (Ahmadinezhad 2017, Campos de Oliveira 2018, Lee 2016a) comparing Pilates with no
intervention in otherwise healthy menopausal or postmenopausal women were eligible for this comparison.
All three RCTs contributed data relevant to six of the seven outcomes. There were no additional studies
awaiting classification or ongoing that compared Pilates with no intervention in otherwise healthy
menopausal or postmenopausal women that could have contributed data to the outcomes considered
critical or important to this review (see Appendix C6).

Results for all outcomes were judged to be at high risk of bias, which may over (or under) estimate the size
of the effect. The concern is linked to missing information, skewed data, and selective reporting of results.

Quality of life, global

One trial (34 participants) reported of quality of life measured with the SF-36 at the end-of-treatment (26
weeks) (Campos de Oliveira 2018). An overall global score was not provided. Individual scores for each of the
eight domains were provided and are summarised on a scale from 0 (worse) to 100 (best). The data were
considered nonparametric (i.e., skewed) and presented as median (IQR), with post hoc Bonferroni test used
to test multiple comparisons between the pairs (GRADE: very low).

Available data are summarised below and provided in Appendix F2 Supplementary outcome data.
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Physical functioning

The SF-36 physical functioning domain is a 10-item measure of physical limitation in a range of activities
from vigorous exercise to performing self-care activities. The post-hoc analysis showed no difference
between the Pilates group compared with the control group (p = NR).

Role-physical

The SF-36 role-physical domain contains four items that measures limitations in various roles, including work
and daily activities. The post-hoc analysis showed a difference between the Pilates group compared with the
control group (p = 0.033), with the Pilates group reporting better scores than the control group at the end of
treatment.

Bodily pain

The SF-36 bodily pain domain contains two items that assess pain severity and pain interference. The post-
hoc analysis showed a difference between the Pilates group compared with the control group (p = 0.035),
with the Pilates group reporting higher quality of life scores than the control group at the end of treatment.

General health perceptions

The SF-36 general health perceptions domain contains five items that evaluates a persons’ physical health
problems and their confidence in progression to better or worse health. The post-hoc analysis showed no
difference between the Pilates group compared with the control group (p = NR).

Fatigue

The SF-36 vitality domain has four items that measure vitality, energy level, and fatigue and is intended to be
a measure of subjective well-being. The post-hoc analysis showed no difference between the Pilates group
compared with the control group (p = NR).

Social function

The SF-36 role-social domain includes two items that measure the impact of physical and mental health on
social functioning. The post-hoc analysis showed a difference between the Pilates group compared with the
control group (p = 0.025), with the Pilates group reporting higher scores than the control group at the end of
treatment.

Mental function

The SF-36 role-emotional domain measures role limitations due to mental health difficulties, with three
items that focus on amount of time spent on work or other activities, amount of work accomplished, and the
care with which work is performed. The post-hoc analysis showed a difference between the Pilates group
compared with the control group (p = 0.011), with the Pilates group reporting higher scores than the control
group at the end of treatment.

Mental health

The SF-36 mental health domain has five items that measure anxiety, depression, loss of
behavioural/emotional control, and psychological well-being. The post-hoc analysis showed no difference
between the Pilates group compared with the control group (p = NR).

Sleep quality

One trial (72 participants) reported sleep quality measured with the Pittsburgh Sleep Quality Index (PSQI) at
the end-of-treatment (6 weeks) (Ahmadinezhad 2017). The PSQl is a nine-item?® questionnaire that assesses
the sleep quality of an individual in the previous month. It assesses seven sleep components including

9 The PSQI can include five additional partner-rated questions (Item 10) that do not contribute to the total PSQI score (not used in
the included study).
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subjective sleep quality, sleep latency, sleep duration, habitual sleep efficiency, sleep disorder (sleep
fragmentation), use of sleeping medication, and daytime dysfunction (191). Each item is scored (range from
0 to 3) with the total global score ranging from 0 (no problems) to 21 (severe problems). A score of five or
more is associated with poor sleep quality. A validated MCID for PSQl in postmenopausal women was not
found.

The results showed an effect favouring Pilates compared with no intervention (MD —9.83; 95% Cl -11.11, —
8.55; p =0.0006) (GRADE: low).

No sensitivity analysis was conducted that examined the impact of RCTs judged to be at a high risk of bias, as
only one study contributed data and its removal would leave no result.

Vasomotor symptoms

One trial (74 participants) reported vasomotor symptoms measured with the Menopausal Symptoms
Questionnaire (MSQ) at the end-of-treatment (8 weeks) (Lee 2016a). The vasomotor symptoms subscale of
the MSQ includes seven items that are answered on a scale of 0 (no symptoms) to 6 (symptoms are very
severe). A higher score indicates worse symptoms, but the clinical importance of this is not known (192).

The results showed an effect favouring Pilates compared with no intervention (MD —8.88; 95% Cl —13.40, —
4.36; p =0.0001) (GRADE: low).

No sensitivity analysis was conducted that examined the impact of RCTs judged to be at a high risk of bias, as
only one study contributed data and its removal would leave no result.

Global physical functioning

One trial (74 participants) reported physical symptoms measured with the Menopausal Symptoms
Questionnaire (MSQ) at the end-of-treatment (8 weeks) (Lee 2016a). The physical symptoms subscale of the
MSQ includes 11 items that are answered on a scale of 0 (no symptoms) to 6 (symptoms are very severe). A
higher score indicates worse symptoms, but the clinical importance of this is not known (192).

The results showed an effect favouring Pilates compared with no intervention (MD —14.44; 95% Cl —20.19, —
8.69; p < 0.00001) (GRADE: low).

No sensitivity analysis was conducted that examined the impact of RCTs judged to be at a high risk of bias, as
only one study contributed data and its removal would leave no result.

Physical performance

One study (34 participants) reported physical performance measured using an isokinetic dynamometer at
the end of treatment (26 weeks) (Campos de Oliveira 2018). The equipment isolates the joint of interest,
which allows targeted testing of selected muscle groups, and was used to measure peak isokinetic torque
(Newtons per metre) of the knee extensor and knee flexors at the angular velocity of 60 and 180 degrees per
second. A higher score indicates higher peak strength (torque), which is suggested to offset age-related
muscle decline in menopausal and postmenopausal women (193). Baseline scores were not balanced
between groups, with a post hoc Bonferroni test used to test multiple comparisons between the pairs.

End of treatment results showed improvement in peak strength of the knee extensors in the Pilate group
compared to the control at a velocity of 60° per second (MD —14.60; 95% Cl —28.66, —0.54; p = 0.04)
(GRADE: very low) and 180° per second (MD -9.30; 95% Cl —16.37, -2.23; p = 0.01) (GRADE: very low).

Results showed no improvements in peak strength of the knee flexors at a velocity of 60° per second (MD —
6.80; 95% Cl -14.81, 1.21; p = 0.10) (GRADE: very low) or 180° per second (MD -3.70; 95% CI —10.15, 2.75;
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p =0.26) (GRADE: very low). The change from baseline results suggested an effect in favour of Pilates for

all measures (see Appendix F2 Supplementary outcome data).

No sensitivity analysis was conducted that examined the impact of RCTs judged to be at a high risk of bias, as
only one study contributed data and its removal would leave no result.

Bone mineral density

One study (34 participants) reported BMD measured via DXA at the end of treatment (26 weeks) (Campos de
Oliveira 2018). The study authors assessed and reported six different bone regions including lumbar spine
(L1-L4), femoral neck, total hip, trochanter, intertrochanter, and Ward'’s area but did not provide an overall
T-score®® (or Z-score?) at the end of treatment. BMD is a measure how much calcium and other types of
minerals are in an area of your bone and provide an assessment of bone density and fracture risk related to
osteopenia or osteoporosis. Absolute BMD values (g/cm?), calculated by comparing the participant
measurements against the manufacturer’s calibration standard, allows comparison between measurements
at different times with changes between 4-7% of the baseline BMD value (i.e. about 0.050 g/cm?) likely to be
associated with clinically significant BMD change (194, 195).

The study found no difference between the Pilates and control groups for any BMD values at the end of
treatment: Lumbar spine (MD 0.000; 95% CI —-0.09, 0.09; p = 1.0), femoral neck (MD -0.02; 95% CI —0.09,
0.05; p = 0.57), total hip (MD —0.01; 95% CI —0.07, 0.05; p = 0.76) (GRADE: very low).

Baseline data between treatment groups were not balanced and a post hoc Bonferroni test was used to test
multiple comparisons between the pairs. The authors reported a difference between change scores
comparing Pilates with control for lumbar spine (MD 0.016; 95% Cl 0.007, 0.025; p = 0.008) and trochanter
(MD 0.020; 95% CI1 0.010, 0.031; p = 0.005) (see Appendix F2 Supplementary outcome data).

No sensitivity analysis was conducted that examined the impact of RCTs judged to be at a high risk of bias, as
only one study contributed data and its removal would leave no result.

Comparison 2 (vs other)

Two RCTs (Ahmadinezhad 2017, Campos de Oliveira 2018) comparing Pilates with ‘other’ interventions in
menopausal or postmenopausal women were eligible for this comparison and contributed data to four
outcomes.

Available data are presented in Appendix F2 Supplementary outcome data.

10 compared with what is normally expected in healthy young women.

11 compared with what is normally expected in women of similar age, sex, weight, and ethnic or racial origin
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Pregnancy, childbirth, or the puerperium

D5.1.1 List of studies

An overview of the PICO criteria of included studies is provided in Table D-38. Study details, including all
outcome domains and measures reported by the included studies are provided in Appendix F1. Outcome
data for critical or important outcomes are provided in Appendix F2.

Table D-38 Overview of PICO criteria of included studies: Postpartum recovery

STUDY ID Study POPULATION INTERVENTION COMPARATOR CO- OUTCOME
design INTERVENTION DOMAINS
Pilates versus control (no intervention, waitlist, inactive usual care)*
Mirmohamm | RCT Postpartum women  Pilates exercises | Control (no None Sleep quality
adali 2012 (cluster) (72 hours to 1 week | (mat) intervention) Fatigue
(196-199) after vaginal
delivery)

Pilates versus ‘other’ intervention**

No studies found.

Abbreviations: RCT, randomised controlled trial

*Studies that compared Pilates with an inactive control were eligible for inclusion in the evidence synthesis and are included in the Summary of findings

tables if they reported outcomes considered critical or important to this review.

**Studies that compared Pilates with an active intervention are included in the supplementary outcome tables (Appendix F2) if they reported data for

outcomes considered critical or important to this review.

D5.1.2 Risk of bias summary
The risk of bias for each item in the included studies for Postnatal care is described below and shown
graphically in Figure D.23. Details are provided in Appendix E1.

Figure D.23  Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages

across all included RCTs — Postpartum recovery
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Bias arising from the randomisation process

One study (Mirmohammadali 2012) was a cluster randomised trial. Participants at four of seven health
centres (selected using randomised block-level sampling) were allocated to the Pilates group, with
participants at the remaining three health centres allocated to control. The authors did not report on
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allocation concealment, raising some concerns, but baseline characteristics did not suggest any substantial
problems with the randomisation process.

Bias arising from the timing of identification and recruitment of individual participants
Mirmohammadali 2012 was assessed to be at low risk of bias for this domain because the women had been
referred to the centres for prenatal care prior to randomisation.

Bias due to deviations from the intended intervention

Mirmohammadali 2012 was assessed to be at high risk of bias for this domain because there was no
information provided to assess the potential impact of deviations from the intended intervention. It was
noted that participants who did not perform the exercises for three consecutive sessions or had more than
five interrupted sessions had been excluded from the analysis, the impact of this on the outcome result is
not known.

Bias due to missing outcome data

Mirmohammadali 2012 was assessed be at high risk of bias for this domain. The study provides no
information regarding dropouts, or the extent of missing outcome data and the analysis is unlikely to have
removed the risk of bias arising from the missing data.

Bias in the measurement of the outcome

Mirmohammadali 2012 was assessed to be at high risk of bias for this domain. The testing measures and
timing used to assess the outcomes were considered appropriate, but because outcomes were self-reported
and the participants were clearly motivated (e.g., daily exercise diary) it is considered highly likely that
participants would be biased in their reporting of the outcome in favour of the intervention.

Bias in selection of the reported result

Mirmohammadali 2012 was assessed to have some concerns in this domain. Reporting of the outcome
results was not based on multiple eligible measures, analyses or time points but there was no pre-specified
analysis plan, and the study was added to the trial registry retrospectively.

D5.1.3 Effect of intervention
Outcomes considered by the NTWC to be critical or important for decision-making in postpartum women are
listed in Table D-39.
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Table D-39 Outcomes considered by the NTWC to be critical or important for decision-making: Postpartum

recovery
Outcome domain Measured with consensus rating Data available for Mirmohammadali
main comparison? 2012
Pelvic pain and ICIQ — Urinary Critical No --
dysfunction Incontinence Short Form
Quality of life PROMIS Global 10 Critical No --
Pelvic floor muscle No measures reported Important No --
function in eligible studies
Body composition No measures reported Important No --
in eligible studies
Fatigue Multidimensional Important Yes v
Fatigue Inventory
Mental health Edinburgh Postnatal Important No --
Depression Scale
Exercise capacity No measures reported Important No --

in eligible studies

Abbreviations: ICIQ, International Consultation on Incontinence Questionnaire; PROMIS, Patient Reported Outcomes Measurement Information System

V' A study result is available for inclusion in the synthesis

X No study result is available for inclusion, (probably) because the P value, magnitude or direction of the results generated were considered
unfavourable by the study investigators

--No study result is available for inclusion, (probably) because the outcome was not assessed, or for a reason unrelated to the P value, magnitude or
direction of the results

? No study result is available for inclusion, and it is unclear if the outcome was assessed in the study

Main comparison (vs control)

One study (Mirmohammadali 2012) comparing Pilates to control in postpartum mothers was eligible for this
comparison and contributed data to one of the seven critical or important outcomes. There were no
additional studies awaiting classification or ongoing that compared Pilates with no intervention in
postpartum mothers that could have contributed data to the outcomes considered critical or important to
this review (see Appendix C6).

Fatigue

One study (80 participants) measured general fatigue using the Multidimensional Fatigue Inventory at the
end of an 8-week intervention period (Mirmohammadali 2012). The Multidimensional Fatigue Inventory is a
20-item scale that measures fatigue in the previous days across five domains: general fatigue, physical
fatigue, reduced activity, reduced motivation, and mental fatigue. Each domain has a possible score ranging
from 4 to 20. To our knowledge, the MFI-20 has not been validated in postpartum women (200). In people
with cancer undergoing radiotherapy the MCID change scores range from 1.36 to 2.39 units in each domain.
The applicability of this in the postpartum population is not known (201).

Results for each domain show a treatment effect in favour of Pilates (see Appendix F2). Results for the
general fatigue domain showed an effect favouring Pilates (MD —4.92; 95% CI -5.77, -4.07; p < 0.001)
(GRADE: very low). No sensitivity analysis was conducted that examined the impact of RCTs judged to be

at a high risk of bias, as only one study contributed data and its removal would leave no result.

Comparison 2 (vs other)
There were no studies identified comparing Pilates with ‘other’ in postpartum women.
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Injury, poisoning, or other certain other consequences of external causes

D6.1.1 List of studies

An overview of the PICO criteria of included studies is provided in Table D-40. Study details, including all
outcome domains and measures reported by the included studies are provided in Appendix F1. Outcome
data for critical or important outcomes are provided in Appendix F2.

Table D-40 Overview of PICO criteria of included studies: Rehabilitation of the knee after injury

STUDY ID Study POPULATION INTERVENTION COMPARATOR CO- OUTCOME DOMAINS
design INTERVENTION

Pilates versus control (no intervention, waitlist, inactive usual care)*

Celik 2017 RCT Isolated ACL Pilates exercises = Control (waitlist) None reported  Knee function

(202) injury Muscle strength

Global improvement
Pilates versus ‘other’ intervention**

No studies found.

Abbreviations: RCT, randomised controlled trial; ACL, anterior cruciate ligament

*Studies that compared Pilates with an inactive control were eligible for inclusion in the evidence synthesis and are included in the Summary of findings
tables if they reported outcomes considered critical or important to this review.

**Studies that compared Pilates with an active intervention are included in the supplementary outcome tables (Appendix F2) if they reported data for
outcomes considered critical or important to this review.

D6.1.2 Risk of bias summary
The risk of bias for each item in the included studies for rehabilitation of the knee after injury is described
below and shown graphically in Figure D.24. Details are provided in Appendix E1.

Figure D.24  Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages
across all included RCTs — Rehabilitation of the knee after injury
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Bias arising from the randomisation process

Celik 2017 was assessed to have some concerns for this domain due to lack of information provided
regarding the allocation concealment process. Baseline characteristics did not suggest any substantial
problems with the randomisation process.
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Bias due to deviations from the intended intervention

Celik 2017 was assessed at high risk of bias in this domain due to the unbalanced rate of loss to follow up
between the two groups. In the Pilates group, 25% of participants discontinued for reasons not provided and
likely to be related to the trial context. There was 10% dropout in the control group. There was insufficient
information to assess the potential impact any deviation from the assigned intervention had on the
outcome. The method of analysis was considered appropriate (modified ITT).

Bias due to missing outcome data

Celik 2017 was assessed to be at high risk of bias for this domain due to the large amounts of missing data
and lack of analysis presented to assess the impact of this. Without reasons for drop out, it is difficult to
assess whether this was likely related to the true value of the outcome.

Bias in the measurement of the outcome
Celik 2017 was assessed to have some concerns for this domain due to the self-reported nature of the
outcomes and a lack of blinding of participants.

Bias in selection of the reported result
Celik 2017 was considered to be at low risk of bias for this domain. There was no suspicion of reported
results being selected on the basis of multiple eligible domains, time points or analyses.

D6.1.3 Effect of intervention
Outcomes considered by the NTWC to be critical or important for decision-making in people undergoing
knee rehabilitation after injury are listed in Table D-41.

Table D-41 Outcomes considered by the NTWC to be critical or important for decision-making: Rehabilitation of
the knee after injury

Outcome domain  Measured with consensus rating  Data available for Celik 2017
main comparison?

Knee function Cincinnati Knee Rating System Critical Yes v

Quiality of life No measures reported in eligible  Critical No --
studies

Return to No measures reported in eligible  Critical No --

activity/sports studies

Knee stability Global Rating of Change Scale Important Yes v

Physical No measures reported in eligible Important No --

functioning studies

Isokinetic muscle  Flexion peak torque, Important Yes v

strength Extension peak torque

Requirement for No measures reported in eligible Important No --

surgery studies

V' A study result is available for inclusion in the synthesis

X No study result is available for inclusion, (probably) because the P value, magnitude or direction of the results generated were considered
unfavourable by the study investigators

--No study result is available for inclusion, (probably) because the outcome was not assessed, or for a reason unrelated to the P value, magnitude or
direction of the results

? No study result is available for inclusion, and it is unclear if the outcome was assessed in the study

Main comparison (vs control)
One study (Celik 2017) comparing Pilates with control (waitlist) in people undergoing knee rehabilitation
after injury was eligible for this comparison and contributed data to three of the seven critical or important
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outcomes. There were no additional studies awaiting classification or ongoing that compared Pilates with no
intervention in people undergoing knee rehabilitation after injury that could have contributed data to the
outcomes considered critical or important to this review (see Appendix C6).

All outcomes were judged to be at high risk of bias, related to concerns about deviations from the
intervention that were not balanced between groups and missing outcome data that could potentially over
(or under) state the effect.

Knee function

One trial (50 participants) reported knee function measured with the Cincinnati Knee Rating System at the
end of treatment (12 weeks) (Celik 2017). The Cincinnati Knee Rating System has multiple versions which
assess knee function based on symptoms of pain, swelling, and giving way. Scores range from 120 (worse) to
420 (best). No MCID has been established.

The results showed no difference in knee function for the Pilates group compared to no intervention (MD —
4.10; 95% CI —-10.10, 1.90; p = 0.18) (GRADE: very low).

No sensitivity analysis was conducted that examined the impact of RCTs judged to be at a high risk of bias, as
only one study contributed data and its removal would leave no result.

Knee Stability

One trial (50 participants) reported improvement in stability with the Global Rating of Change scale at the
end of treatment (12 weeks) (Celik 2017). Participants were asked to rate their knee condition compared to
the beginning of the exercise program by stating if they had improved, stayed the same, or deteriorated. All
subjects in the Pilates arm stated they felt much better (22 out of 24 participants) or slightly better (2 out of
24 participants), compared to the control arm where only 6 out of 26 participants stated they felt slightly
better.

The results for improvement showed an effect in favour of Pilates (RR 4.07; 95% Cl 2.08, 7.97; p < 0.001)
(GRADE: low). No sensitivity analysis was conducted that examined the impact of RCTs judged to be at a

high risk of bias, as only one study contributed data and its removal would leave no result.

Strength

One trial (50 participants) reported isokinetic muscle strength of the injured leg, measured with a
dynamometer at the end of treatment (12 weeks) (Celik 2017). The equipment isolates the joint of interest,
which allows targeted testing of selected muscle groups, and was used to measure peak isokinetic torque
(Newtons per metre) of the quadriceps and hamstrings (using both flexion and extension) at the angular
velocity of 180 degrees per second.

The results showed no difference in peak strength for flexion comparing the Pilates and control groups
(MD -9.10; 95% Cl —23.16, 4.96; p = 0.20) (GRADE: very low). A treatment effect favouring Pilates was
observed for peak extension (MD —23.90; 95% Cl —39.59, —8.21; p = 0.003) (GRADE: very low).

No sensitivity analysis was conducted that examined the impact of RCTs judged to be at a high risk of bias, as
only one study contributed data and its removal would leave no result.

Comparison 2 (vs other)
There were no studies identified comparing Pilates with ‘other’ comparator.
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External causes of morbidity and mortality

An overview of the PICO criteria of included studies is provided in Table D-42. Study details, including all
outcome domains and measures reported by the included studies are provided in Appendix F1. Outcome
data for critical or important outcomes are provided in Appendix F2.

Table D-42 Overview of PICO criteria of included studies: Rehabilitation of the knee after arthroplasty

STUDY ID Study POPULATION INTERVENTION COMPARATOR CO- OUTCOME
design INTERVENTION DOMAINS
Pilates versus control (no intervention, waitlist, inactive usual care)*
Karaman Quasi-RCT | Rehabilitation Pilates exercises Control (no Standard Postural stability
2017 (203) after total knee intervention) rehabilitation Physical functioning
arthroplasty exercises Quality of life

Pilates versus ‘other’ intervention**

No studies found.

Abbreviations: RCT, randomised controlled trial

*Studies that compared Pilates with an inactive control were eligible for inclusion in the evidence synthesis and are included in the Summary of findings
tables if they reported outcomes considered critical or important to this review.

**Studies that compared Pilates with an active intervention are included in the supplementary outcome tables (Appendix F2) if they reported data for
outcomes considered critical or important to this review.

D7.1.1 Risk of bias summary
The risk of bias for each item in the included studies for rehabilitation of the knee after arthroplasty is
described below and shown graphically in Figure D.25. Details are provided in Appendix E1.

Figure D.25  Risk of bias graph: review authors’ judgements about each risk of bias item presented as percentages
across all included RCTs — Rehabilitation of the knee after arthroplasty
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Bias arising from the randomisation process

Karaman 2017 was assessed to have some concerns for this domain due to a lack of information regarding
allocation concealment. Randomisation was conducted using a computer-generated random number table
and there were no baseline differences between groups to suggest a problem with randomisation.

HTANALYSTS | NHMRC | EVIDENCE EVALUATION ON THE CLINICAL EFFECTIVENESS OF PILATES 101



Technical report — Appendices D to H

Bias due to deviations from the intended intervention

Karaman 2017 was assessed to have some concerns for this domain due to the high level of drop out
between the two treatment groups. Reasons for discontinuation were possibly related to the trial context
but were balanced between treatment groups.

Bias due to missing outcome data

Karaman 2017 was assessed to be at high risk of bias for this domain due to the large proportion of missing
data (26% of participants), which is likely related to the health status of the participants (e.g., exacerbation
of pain, need for additional surgery). No analysis was presented to adjust for this missingness or to
demonstrate that the result was not biased.

Bias in the measurement of the outcome
Karaman 2017 was assessed to have some concerns for this domain due to the self-reported nature of the
outcomes which could potentially be influenced by knowledge of the intervention received .

Bias in selection of the reported result
Karaman 2017 was assessed at low risk of bias for this domain as it was not considered likely that the
reported result was selected on the basis of multiple eligible domains, time points or analyses.

D7.1.2 Effect of intervention
Outcomes considered by the NTWC to be critical or important for decision-making in people requiring
rehabilitation of the knee after arthroplasty are listed in Table D-43.

Table D-43 Outcomes considered by the NTWC to be critical or important for decision-making: Rehabilitation of
the knee after arthroplasty

Outcome Measured with consensus rating Data available for Karaman 2017
domain main comparison?
Quality of life SF-36 — total score Critical Yes v

(OR Physical/Mental Component
Scores OR individual domains)

Balance Berg Balance Test Critical Yes v

Abbreviations: SF-36; 36-item short form survey

V' A study result is available for inclusion in the synthesis

X No study result is available for inclusion, (probably) because the P value, magnitude or direction of the results generated were considered
unfavourable by the study investigators

--No study result is available for inclusion, (probably) because the outcome was not assessed, or for a reason unrelated to the P value, magnitude or
direction of the results

? No study result is available for inclusion, and it is unclear if the outcome was assessed in the study

Main comparison (vs control)

One study (Karaman 2017) comparing Pilates with no intervention (delivered as an adjunct to standard
rehabilitation exercises) in people after total knee arthroplasty (TKA) was eligible for this comparison and
contributed data to all outcomes. There were no additional studies awaiting classification or ongoing that
compared Pilates with no intervention in people after TKA that could have contributed data to the outcomes
considered critical or important to this review (see Appendix C6).

All outcomes were judged to be at high risk of bias, related to concerns about skewed baseline scores and
missing outcome data that could potentially over (or under) state the effect.

Available data are presented in Appendix F2 Supplementary outcome data.
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Quality of life

One trial (36 participants) reported quality of life measured with the SF-36 (36-item Short Form Survey) at
the end-of-treatment (6 weeks) (Karaman 2017). Results were summarised into two composite scores
(physical and mental health) that are reported on a scale from 0 (worse) to 100 (best). Individual domain
scores were also provided (see Appendix F2).

MCID values for SF-36 summary scores in people after primary total knee replacement at 6 weeks are not
available (204). One study (205) provides estimates for domain scores in people 6 months after surgery
(ranging from 0.11 for general health to 12.8 for bodily pain), however given likely time variance the
usefulness of these data is limited.

The results show an effect favouring Pilates for health-related physical (MD —6.70; 95% Cl —-11.24, -2.16.; p =
0.004) (GRADE: very low) and mental health (MD -12.50; 95% Cl —20.30, —4.70; p = 0.002) (GRADE: very

low) when delivered as an adjunct to standard post-operative exercises, however the data were not

normally distributed at baseline making interpretation of the results uncertain.

Balance

One trial (36 participants) reported on the ability to balance during a series of predetermined tasks
measured using the Berg Balance test at the end-of-treatment (6 weeks) (Karaman 2017). In most of the 14-
items, the subject is asked to maintain a given position for a specific time, with each item consisting of a five-
point ordinal scale ranging from 0 to 4. Total scores range from 0 (low balance stability) to 56 (high balance
stability). In elderly people, a score of less than 45 indicates individuals may be at greater risk of falling (64),
noting the test may have poor utility in people after TKA due to a ceiling effect observed at 12 and 24 weeks
after TKA (206).

The results show an effect favouring Pilates when delivered as an adjunct to standard post-operative
exercises (MD —12.55, 95% Cl —20.30, —4.70; p = 0.002) (GRADE: very low).

No sensitivity analysis was conducted that examined the impact of RCTs judged to be at a high risk of bias, as
only one study contributed data and its removal would leave no result.

Comparison 2 (vs other)
There were no studies identified that compared Pilates with an ‘active’ comparator in rehabilitation of the
knee after arthroplasty.
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D8 Prevention of disease, injury, or iliness in at risk populations

D8.1.1 List of studies

An overview of the PICO criteria of included studies for prevention of mental health conditions is provided in
Table D-44. Study details, including all outcome domains and measures reported by the included studies are
provided in Appendix F1. Outcome data for critical or important outcomes are provided in Appendix F2.

Table D-44 Overview of PICO criteria of included studies: Prevention of mental health conditions

STUDY ID  Study POPULATION INTERVENTION COMPARATOR CO- OUTCOME DOMAINS
design INTERVENTION
Pilates versus control (no intervention, waitlist, inactive usual care)*
Abavisani | Quasi-RCT  Employment Pilates exercises Control (usual None specified Anxiety
2019 conditions, at-risk activities)
(207, 208) adults (emergency
department, 18 to
40 years)

Pilates versus ‘other’ intervention**

No studies found.

Abbreviations: RCT, randomised controlled trial

*Studies that compared Pilates with an inactive control were eligible for inclusion in the evidence synthesis and are included in the Summary of findings
tables if they reported outcomes considered critical or important to this review.

**Studies that compared Pilates with an active intervention are included in the supplementary outcome tables (Appendix F2) if they reported data for
outcomes considered critical or important to this review.

D8.1.2 Risk of bias summary
The risk of bias for each item in the included studies for prevention of mental health conditions is described
below and shown graphically in Figure D.26.

Figure D.26  Risk of bias graph: review authors’ judgements about each risk of bias item presented as percentages
across all included RCTs — Prevention of mental health conditions

Bias due to missing outcome data

Bias arising from the randomization process

Bias in measurement of the outcome

Bias in selection of the reported result

Overall risk of bias

259% 50% 75% 100%

L — — —
5~

. Low risk D Some concerns

HTANALYSTS | NHMRC | EVIDENCE EVALUATION ON THE CLINICAL EFFECTIVENESS OF PILATES 104



Technical report — Appendices D to H

Bias arising from the randomisation process

One study (Abavisani 2019) provided basic information regarding randomisation method supported by
comparable baseline characteristics between the two groups. No information regarding concealment
allocation was described raising some concerns.

Bias due to deviations from the intended intervention
One study (Abavisani 2019) was judged to be at low risk of bias for this domain due as there were no
deviations or discontinuations from intended interventions.

Bias due to missing outcome data
One study (Abavisani 2019) was judged to be at low risk of bias for this domain as outcome data were
available for all enrolled participants.

Bias in the measurement of the outcome

One study (Abavisani 2019) had some concerns raised relating to the measurement of outcomes.
Participants or outcome assessors were not blinded, and primary outcomes were subjective, results of which
could be influenced by knowledge of the intervention.

Bias in selection of the reported result

One study (Abavisani 2019) reported all eligible specified results for one outcome but data for a second
outcome listed in the trial registry was not provided. In the absence of an available protocol, the study was
judged to be at some concerns for this domain.

D8.1.3 Effect of intervention
Outcomes considered by the NTWC to be critical or important for decision-making in people at risk of mental
health disorders are listed in Table D-45.

Table D-45 Outcomes considered by the NTWC to be critical or important for decision-making: Prevention of
mental health conditions

Outcome domain Measured with consensus Data available for Abavisani 2019
rating main comparison?

Quality of life No measures reported Critical No ?
in eligible studies

Active coping No measures reported Important No ?
in eligible studies

Anxiety Spielberger anxiety Important Yes v
questionnaire

Depression No measures reported Important No ?
in eligible studies

Physical stress No measures reported Important No ?

symptoms in eligible studies

Fatigue No measures reported Important No ?

in eligible studies

Stress/ stress No measures reported Important No ?
perception/ burnout in eligible studies

V' A study result is available for inclusion in the synthesis

X No study result is available for inclusion, (probably) because the P value, magnitude or direction of the results generated were considered
unfavourable by the study investigators

--No study result is available for inclusion, (probably) because the outcome was not assessed, or for a reason unrelated to the P value, magnitude or
direction of the results

? No study result is available for inclusion, and it is unclear if the outcome was assessed in the study
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Main comparison (vs control)

One quasi-RCT (Abavisani 2019) comparing Pilates with no intervention in adults aged between 18 and 40
years at risk of anxiety (associated with employment conditions) was eligible for this comparison and
contributed data relevant to one of the seven outcomes. There were no additional studies awaiting
classification or ongoing that compared Pilates with no intervention in people at risk of mental health
conditions that could have contributed data to the outcomes considered critical or important to this review
(see Appendix C6).

Anxiety

One trial (62 participants) reported anxiety measured with the Spielberger’s anxiety questionnaire at the end
of treatment (8 weeks) (Abavisani 2019). The study had each participant complete the self-assessment which
consisted of 20 questions evaluating obvious (state) anxiety and 20 questions evaluating hidden (trait)
anxiety. State anxiety, evaluates the individuals feeling in the moment and trait anxiety, measures the
individuals usual and general feelings. Determining meaningful difference can be difficult for the trait anxiety
subscale as it is intended to identify susceptibility and is less responsive to change compared to state
anxiety. For the state anxiety subscale, a cut point of 39-40 is suggested to detect clinically significant
symptoms (209).

The results suggest an effect favouring Pilates for state anxiety (MD —5.46, 95% CI —9.08, —1.84; p = 0.003)
(GRADE: low) and trait anxiety (MD —10.52, 95% Cl —14.29, —6.75; p < 0.00001) (GRADE: low).

No sensitivity analysis was conducted that examined the impact of RCTs judged to be at a high risk of bias, as
only one study contributed data and its was not judged to be at high risk of bias.

Comparison 2 (vs other)
No studies were identified comparing Pilates with ‘other’ interventions in people at risk of mental health
conditions.
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D8.2.1 List of studies

An overview of the PICO criteria of included studies for prevention of metabolic disorders or weight
problems associated with sedentary behaviour is provided in Table D-40. Study details, including all outcome
domains and measures reported by the included studies are provided in Appendix F1. Outcome data for
critical or important outcomes are provided in Appendix F2.

Table D-46 Overview of PICO criteria of included studies: Prevention of metabolic disorders or weight problems
associated with sedentary behaviour

STUDY ID Study POPULATION INTERVENTION COMPARATOR CO- OUTCOME DOMAINS
design INTERVENTION

Pilates versus control (no intervention, waitlist, inactive usual care)*

Garcia- Quasi-RCT | At-risk adults Pilates exercises | Control (no None Accelerometry

Soidan 2014 (sedentary, 40 to intervention) QoL

(210) 60 years) Sleep quality

Pilates versus ‘other’ intervention**

Sahinci Quasi-RCT | At-risk adults Pilates exercises  Cyclic exercise None Anthropometrics

Gokgul 2017 (sedentary, BMI

(211) women 25 to 55 Cholesterol

years) biomarkers Flexibility

Balance
Fitness

Abbreviations: BMI, body mass index; QoL, quality of life

*Studies that compared Pilates with an inactive control were eligible for inclusion in the evidence synthesis and are included in the Summary of findings
tables if they reported outcomes considered critical or important to this review.

**Studies that compared Pilates with an active intervention are included in the supplementary outcome tables (Appendix F2) if they reported data for
outcomes considered critical or important to this review.

D8.2.2 Risk of bias summary

The risk of bias for each item in the included studies for prevention of metabolic disorders or weight
problems associated with sedentary behaviour is described below and shown graphically in Figure D.27.
Details are provided in Appendix E1.

Figure D.27  Risk of bias graph: review authors’ judgements about each risk of bias item presented as percentages
across all included RCTs — Prevention of metabolic conditions or weight problems in sedentary adults
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Bias arising from the randomisation process

One study (Garcia-Soidan 2014) reported random allocation supported by no significant differences in
baseline characteristics, but the absence of concealment allocation raised some concerns. One study (Sahinci
Gokgul 2017) reported random allocation but did not provide sufficient details and, in the absence of
concealment allocation and potential group differences based on pre-test measurements, was judged to be
at high risk of bias for this domain.

Bias due to deviations from the intended intervention

Garcia-Soidan 2014 reported ~20% dropout and deviation. Deviations were balanced between the two
groups and were due to participants not adhering to tracking machines. Dropouts were slightly greater
among the Pilates group than the control group and reasons were not provided, raising some concerns.
Sahinci Gokgul 2017 reported two participants did not complete the assigned intervention, however, was
judged to have some concerns due to not reporting the number of participants allocated to the intervention
and control groups and insufficient information regarding discontinuation or deviation from trial.

Bias due to missing outcome data

One study (Garcia-Soidan 2014) was judged to have some concerns due to the missing outcome data being
unbalanced between the two groups. Sahinci Gokgul 2017 was judged to be at high risk of bias for this
domain as authors did not report on missing outcome data.

Bias in the measurement of the outcome

Two studies (Garcia-Soidan 2014, Sahinci Gokgul 2017) were assessed to have some concerns regarding the
measurement of outcomes. Participants or outcome assessors were not blinded, and primary outcomes
were subjective, results of which could be influenced by knowledge of the intervention.

Bias in selection of the reported result
Two studies (Garcia-Soidan 2014, Sahinci Gokgul 2017) reported all eligible specified results and, in the
absence of an available protocol, were judged to be at some concerns for this domain.

D8.2.3 Effect of intervention
Outcomes considered by the NTWC to be critical or important for decision-making in people at risk of
metabolic disorders or weight problems associated with sedentary behaviour are listed in Table D-47.
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Table D-47 Outcomes considered by the NTWC to be critical or important for decision-making: Prevention of
metabolic disorders or weight problems associated with sedentary lifestyles

Outcome domain Measured with consensus rating Data available for Garcia-Soidan
main comparison? 2014
Functional/ physical Accelerometry Critical Yes v
performance
Quiality of life SF-36, global Critical Yes v
Sedentary No measures reported in Important No ?
behaviour eligible studies
Physical functioning No measures reported in Important No ?
eligible studies
Glycaemic control No measures reported in Important No ?
eligible studies
Cardiovascular High density lipoprotein levels Important No ?
disease risk AND low-density lipoprotein
levels
Anthropometrics/  Circumference of hip Important No ?

body composition AND Circumference of waist

Abbreviations: SF-36; 36-item short form survey

V' A study result is available for inclusion in the synthesis

X No study result is available for inclusion, (probably) because the P value, magnitude or direction of the results generated were considered
unfavourable by the study investigators

--No study result is available for inclusion, (probably) because the outcome was not assessed, or for a reason unrelated to the P value, magnitude or
direction of the results

? No study result is available for inclusion, and it is unclear if the outcome was assessed in the study

Main comparison (vs control)

One quasi-RCT (Garcia-Soidan 2014) comparing Pilates with no intervention in people at risk of metabolic
disorders or weight problems associated with sedentary behaviour was eligible for this comparison and
contributed data relevant to two of the seven outcomes.

There were no additional studies awaiting classification or ongoing that compared Pilates with no
intervention in people at risk of at risk of metabolic disorders or weight problems that could have
contributed data to the outcomes considered critical or important to this review (see Appendix C6).

Functional/ physical performance

One study (99 participants) reported general activity using an accelerometer, which participants were
required to wear for the seven days before and after the study (Garcia-Soidan 2014). The reliable and valid
device measures activity by count/minute, accounting for individual differences in posture and gait (212).
Different cut points have been proposed to determine physical activity intensity. Furthermore, different
population groups (e.g. overweight, cardiovascular disease) may have different patterns of engaging in
physical activity which can lead to substantial heterogeneity (212). The authors considered 2020
counts/minute or more as indicative of moderate-to-vigorous physical activity (assumed to be per day),
presenting an average count for the full 7 days.

The results showed no difference in activity count in the Pilates group when compared with the control
group (MD —422.0, 95% Cl — 3770.23, 2926.23; p = 0.80) (GRADE: very low).

No sensitivity analysis was conducted that examined the impact of RCTs judged to be at a high risk of bias, as
only one study contributed data. The study was not judged to be at high risk of bias.
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Quality of life

One study (99 participants) evaluated quality of life using the SF-36 questionnaire at the end of treatment
(12 weeks) (Garcia-Soidan 2014). The multidimensional questionnaire comprises 36 items measuring eight
subscales that assess two distinct components, the physical component and the mental component. There is
no single measure of health-related quality of life provided by the SF-36 questionnaire and is reported as
inappropriate by the developers of the questionnaire, although some researchers may extrapolate measures
to provide a single score (213). Given this, determining a clinically importance difference can be difficult.
Individual scores for each of the eight domains were provided and are summarised on a scale from 0 (worse)
to 100 (best). Garcia-Soidan 2014 did not report a global SF-36 score.

The results showed significant improvement in the Pilates group compared with the control across three of
the four domains associated with physical wellbeing: physical functioning (MD —9.80; 95% Cl —12.60, —7.00;
p < 0.00001) (GRADE: low), role-physical (MD —9.20; 95% Cl -11.76, —6.64; p < 0.00001) (GRADE: low)
and general health perceptions (MD —18.30; 95% Cl —21.43, —-15.17; p < 0.00001) (GRADE: low) as well as
significant improvement in three of four domains associated with mental wellbeing: vitality (MD —17.40; 95%
Cl-18.58, -16.22; p < 0.00001) (GRADE: low), role-emotional (MD —31.20; 95% C| —48.65, —13.75;

p =0.0005) (GRADE: low), and social functioning (MD —12.40; 95% Cl —16.29, —8.51; p < 0.00001) (GRADE:

low).

The effect on the mental health domain did not reach statistical significance (MD —16.30; 95% Cl —33.74,
1.14; p=0.07) (GRADE: low), and an effect favouring the control was reported for bodily pain (MD 12.00;
95% C1 9.52, 14.48; p < 0.0001) (GRADE: low).

No sensitivity analysis was conducted that examined the impact of RCTs judged to be at a high risk of bias, as

only one study contributed data. The study was not judged to be at high risk of bias.

Comparison 2 (vs other)

One study (Sahinci Gokgul 2017) was identified comparing Pilates with ‘other’ interventions in people at risk
of metabolic disorders or weight problems associated with sedentary behaviour and contributed data
relevant to two of the seven outcomes.

Available data are presented in Appendix F2 Supplementary outcome data.
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decline in at-risk people is provided in Table D-48. Study details, including all outcome domains and

measures reported by the included studies are provided in Appendix F1. Outcome data for critical or

important outcomes are provided in Appendix F2.

Table D-48

STUDYID  Study

design

POPULATION

INTERVENTION

COMPARATOR

Pilates versus control (no intervention, waitlist, inactive usual care)*

Curi2018  RCT
(214, 215)

de Andrade RCT
Mesquita

2015 (216-

219)

Gandolfi
2020 (220)

NRSI

Irez 2011
(221)

Quasi-RCT

Liposcki Quasi-RCT

2019 (222)

Adults > 60 years
(sedentary
women,

BMI > 24)

Adults > 60 years
(sedentary
women)

Adults > 60 years
(sedentary
women)

Adults > 60 years
(sedentary
women)

Adults > 60 years
(sedentary
women)

Pilates versus ‘other’ intervention**

Aibar- RCT
Almazan

2019 (223-

225)

Adults > 60 years
(sedentary
women,

BMI > 24)

Pilates exercises
(mat &
equipment)

Pilates exercises
(mat &
equipment)

Pilates exercises
(mat &
equipment)

Pilates exercises
(mat &
equipment)

Pilates exercises
(mat &
equipment)

Pilates exercises
(mat &
equipment)

Control (no
intervention)

Control (usual
activities)

OR
Proprioceptive
Neuromuscular
Facilitation”

Control (no
intervention)

Control (no
intervention)

Control (usual
activities)

Education and
usual activities

Overview of PICO criteria of included studies: Prevention of age-related physical and mental decline

CO-INTERVENTION OUTCOME DOMAINS

None specified

None specified

None specified

None specified

None specified

None specified

Abbreviations: BMI, body mass index; NRSI, non-randomised study of interventions; RCT, randomised controlled trial

*Studies that compared Pilates with an inactive control were eligible for inclusion in the evidence synthesis and are included in the Summary of findings

tables if they reported outcomes considered critical or important to this review.

Life satisfaction
Sleep quality
General health
(mental)

Senior fitness test
Postural control
Functional mobility
Balance

Flexibility
Isokinetic muscle
strength

Quality of life
Biological markers
(bone remodelling,
physical health)
Dynamic balance
Flexibility

Muscle strength (hips)
Reaction Time

Quality of life

Balance confidence
Fear of falling
Sleep quality
Anxiety

Depression

Fatigue

**Studies that compared Pilates with an active intervention are included in the supplementary outcome tables (Appendix F2) if they reported data for

outcomes considered critical or important to this review.

A Study included three groups. The inactive control is considered in the evidence synthesis.

HTANALYSTS | NHMRC | EVIDENCE EVALUATION ON THE CLINICAL EFFECTIVENESS OF PILATES

111



Technical report — Appendices D to H

D8.3.2 Risk of bias summary

Randomised controlled trials

The risk of bias for each item in the included RCTs for prevention of age-related physical and mental decline
in at-risk people is described below and shown graphically in Figure D.28. Details are provided in Appendix
E1.

Figure D.28  Risk of bias graph: review authors’ judgements about each risk of bias item presented as percentages
across all included RCTs — Prevention of age-related decline

Bias arising from the randomization process _

|
Bias due to deviations from intended interventions _ _
Bias due to missing outcome data _ _
Bias in measurement of the outcome _ |
Bias in selection of the reported result |
Overall risk of bias | ]
0% 25% 50% 75% 100%

| . Low risk D Some concerns . High risk |

Bias arising from the randomisation process

One study (Aibar-Almazan 2019) provided sufficient information on the randomisation and allocation
concealment process and was at low risk of bias for this domain. Four studies (Curi 2018, de Andrade
Mesquita 2015, Irez 2011, Liposcki 2019) had some concerns raised due to missing information about the
method of allocation concealment but reported baseline characteristics appeared balanced between groups.

Bias due to deviations from the intended intervention

Two studies were at low risk of bias for this domain, with any discontinuation or deviations judged to be
unrelated to the trial context (Aibar-Almazan 2019, Curi 2018). Two studies had some concerns raised
relating to dropouts or withdrawals being unbalanced between the groups (de Andrade Mesquita 2015, Irez
2011). One study was assessed to be at high risk of bias as the deviations was unbalanced between groups
and participants who did not attend more than 90% sessions were excluded from the analysis (Liposcki
2019).

Bias due to missing outcome data

Two studies were at low risk of bias for this domain, with outcome data available for all (or nearly all)
randomised participants (Aibar-Almazan 2019, Curi 2018). Two studies had some concerns raised for this
domain, with missingness of the data considered not likely to substantially impact the results (de Andrade
Mesquita 2015, Irez 2011). One study was assessed to be at high risk of bias as missingness of the data was
considered likely to substantially impact the true value (Liposcki 2019).

Bias in the measurement of the outcome

Two studies were at low risk of bias for this domain, with measurement of the outcome data considered
appropriate and not likely to be influenced by knowledge of the intervention received (de Andrade Mesquita
2015, Irez 2011). Three studies had some concerns raised because the participant-reported outcomes could
be influenced by knowledge of the intervention received (Aibar-Almazan 2019, Curi 2018, Liposcki 2019).
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Bias in selection of the reported result

One study reported all eligible pre-specified results and were judged to be of low risk for this domain (de
Andrade Mesquita 2015). Four studies had some concerns raised because analysis intentions were not
available or not described in sufficient detail to enable an assessment (Aibar-Almazan 2019, Curi 2018, Irez
2011, Liposcki 2019).

Non-randomised studies of interventions

The risk of bias for each item in the included NRSIs for prevention of age-related physical and mental decline
in at-risk people is described below and shown graphically in Figure D.29 (details are provided in Appendix
E2).

Figure D.29  Risk of bias graph: review authors’ judgements about each risk of bias item presented as percentages
across all included NRSIs — Prevention of age-related decline

Bias due to confounding

Bias due to selection of participants

Bias in classification of interventions

Bias due to deviations from intended interventions
Bias due to missing data

Bias in measurement of outcomes

Bias in selection of the reported result

Overall risk of bias

0% 25% 50% 75% 100%

. Low risk D Moderate risk

Bias due to confounding

Gandolfi 2020 enrolled of a group of elderly women based on prespecified criteria (age, BMI), which reduced
the potential for confounding. The study had some concerns raised about potential confounding factors
which were not adjusted for in the analysis.

Bias of selection of participants into the study
Gandolfi 2020 was judged to be at low risk of bias for this domain, with all eligible participants invited to
participate in the study and the start of interventions coincided.

Bias in classification of interventions
Gandolfi 2020 provided a clear description and definition of intervention groups prior to enrolment and
were assessed to be at low risk for this domain.

Bias due to deviations from intended interventions
Gandolfi 2020 was judged to be at low risk of bias for this domain with any discontinuation or deviations
judged to be unrelated to the trial context.

Bias due to missing data
One study (Gandolfi 2020) had some concerns raised about the missingness of the data that could influence
the true value of the outcome.
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Bias in measurement of outcomes
One study (Gandolfi 2020) was judged to be at moderate risk of bias for this domain related to the
knowledge of the intervention received that could potentially influence the participant reported outcomes.

Bias in selection of the reported result
Gandolfi 2020 was judged to be at low risk of bias for this domain as all reported results appeared to
correspond to all intended outcomes.

D8.3.3 Effect of intervention (physical decline)
Outcomes considered by the NTWC to be critical or important for decision-making the prevention of age-
related physical decline are listed in Table D-49.

Table D-49 Outcomes considered by the NTWC to be critical or important for decision-making: Prevention of age-
related physical decline

Outcome Measured with consensus  Data available  Curi de Andrade Gandolfi  Irez Liposcki
domain rating for main 2018 Mesquita 2020 2011 2019
comparison? 2015

Functional 6-minute walk  Critical Yes v v = ? =
mobility test (or TUG)
Physical GLADM - Critical No - - v - v
functioning/  composite (or
ADL SF-36 — physical

functioning)
Quality of life WHOQOL —total Critical Yes - - - - -

score (or SF-36 —
General health
perceptions)

Balance Berg balance Critical Yes -- v -- -- --
scale (or CTSIB)
Pain Geriatric Pain Important  No = = v = v

Measure (or SF-
36 — bodily pain)

Aerobic Fullerton Important  No ? -- -- -- --
capacity/ Functional
fitness Fitness Test
(or aerobic
endurance)
Strength Isokinetic Important  No -- -- -- -- --
muscular
strength

Abbreviations: ADL, Activities of daily living; CTSIB, clinical test of sensory interaction on balance; GLADM, Group of Latin American Development to
Maturity test battery (Includes: 10m walk, rise from sitting, raise-stand, rise from chair and around, dress and take off); SF-36; 36-item short form
survey; TUG, Timed Up and Go; WHOQOL, World Health Organization quality of life questionnaire

V' A study result is available for inclusion in the synthesis

X No study result is available for inclusion, (probably) because the P value, magnitude or direction of the results generated were considered
unfavourable by the study investigators

--No study result is available for inclusion, (probably) because the outcome was not assessed, or for a reason unrelated to the P value, magnitude or
direction of the results

? No study result is available for inclusion, and it is unclear if the outcome was assessed in the study
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Main comparison (vs control)

Five studies comparing Pilates with control (no intervention or usual activities) in sedentary older women at-
risk of age-related physical or mental decline were eligible for this comparison. Three studies (Curi 2018, de
Andrade Mesquita 2015, Liposcki 2019) and one NRSI (Gandolfi 2020) contributed data relevant to four of
the seven outcomes. One study (Irez 2011) did not measure or assess any outcomes considered critical or
important to this review and it is unclear if there is any missing (non-reporting) data.

There were five additional studies published in a language other than English (awaiting classification) and
two ongoing studies that compared Pilates with no intervention in people at risk of age-related physical or
mental decline (total 193 participants), that could have contributed data to some of the outcomes
considered critical or important to this review (see Appendix C6).

Functional mobility

Two studies (total 102 participants) reported functional mobility measured using the Timed Up and Go (TUG)
test at end of treatment (4 or 16 weeks) (Curi 2018, de Andrade Mesquita 2015). Data were missing from
one study published in a language other than English (30 participants) (see Appendix C6).

Developed for older adults (aged 70 to 84 years), the TUG test has been found to be a sensitive and specific
measure for predicting the risk of falls (rather than ruling out), with a TUG time over 13.5 seconds indicating
a high risk of falling (226). No MCID has been established in older adults, with the minimal detectable change
reported to be 3.5 seconds in people with Parkinson’s disease (67) and 2.9 seconds (68) in people with
chronic stroke.

The pooled results showed an effect favouring Pilates when compared with the control group (MD -3.75;
95% Cl —8.33, 0.84; p < 0.0001; I = 94%) (GRADE: very low). Many of the participants were not at high risk
of falling at baseline (TUG time is less than 13.5 seconds), therefore the clinical important of the results are
difficult to interpret. Due to a possible ceiling effect, the tests ability to detect improvements in balance in
people not at risk of falling maybe limited (226).

No sensitivity analysis was conducted that examined the impact of RCTs judged to be at a high risk of bias, as
there were no studies judged to be at high risk of bias included in the analysis.

Quality of life — Physical component score

One RCT and one NRSI (total 60 participants) reported physical wellbeing measured with the SF-36 at the
end of treatment (20 or 26 weeks) (Gandolfi 2020, Liposcki 2019). Data were missing from one study
published in a language other than English (21 participants) (see Appendix C6). Individual scores for each of
the four domains relating to physical wellbeing were provided and are summarised on a scale from 0 (worse)
to 100 (best).

The pooled results showed an effect favouring Pilates when compared with the control group for three of
the four domains: physical functioning? (MD —30.30; 95% Cl —38.98, —21.63; p < 0.00001; I> = 0%) (GRADE:
low), role-physical®® (MD -52.09; 95% Cl —69.31, —34.87; p < 0.00001; 1> = 7%) (GRADE: low) and general
health perceptions?* (MD —12.65; 95% Cl —23.34, —1.97; p = 0.02; I*> = 98%) (GRADE: very low). The effect

12 SF-36 physical functioning subscale is a 10-item measure of physical limitation in a range of activities from vigorous exercise to
performing self-care activities

13 SF-36 role-physical subscale contains four items that measures limitations in various roles, including work and daily activities

14 SF-36 general health perceptions subscale contains five items that evaluates a persons’ physical health problems and their
confidence in progression to better or worse health.
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of Pilates on bodily pain®® was variable (MD —23.36; 95% Cl —-62.06, 15.34; p = 0.24; 1> = 66%) (GRADE: very

low).

When the RCT and NRSI results were considered separately (sensitivity analysis to examine the impact of the
RCT at high risk of bias and/or the inclusion of the NRSI), there were no important differences in the results
for physical functioning, role-physical or general health perceptions, but both studies showing an effect
favouring Pilates for bodily pain.

The RCT results suggest an effect favouring Pilates when compared with the control group for all four
domains: physical functioning (MD —29.00; 95% Cl —46.18, —11.82; p < 0.0009), role-physical (MD —40.50;
95% Cl —68.19, —12.81; p < 0.004), general health perceptions (MD —19.40; 95% Cl —30.85, —7.95; p = 0.0009)
and bodily pain (MD —43.50; 95% Cl -54.78, —32.22; p < 0.00001).

The NRSI results also suggest an effect favouring Pilates when compared with the control group for all four
domains: physical functioning (MD —30.75; 95% Cl —40.80, —20.70; p < 0.0001), role-physical (MD —58.75;
95% Cl —79.26, —38.24; p < 0.00001), general health perceptions (MD —8.25; 95% Cl —13.80, —2.70; p = 0.004)
and bodily pain (MD —4.00; 95% Cl —7.10, —0.90; p = 0.01).

Balance

One study (38 participants) reported balance measured using the 14-item Berg Balance Scale at end of
treatment (4 weeks) (de Andrade Mesquita 2015). Data were missing from one study published in a
language other than English (45 participants) (see Appendix C6). In most of the 14-items, the subject is asked
to maintain a given position for a specific time, with each item consisting of a five-point ordinal scale ranging
from O to 4. Total scores range from 0 (low balance stability) to 56 (high balance stability). In elderly people,
a score of less than 45 indicates individuals may be at greater risk of falling (64) however the test may be
subject to ceiling effects in community dwelling older adults (121). A minimum detectable clinical difference
in older adults is proposed to be 6.5 points (122).

The results showed an effect favouring Pilates when compared with the control group (MD — 5.00; 95% Cl —
6.62, —3.38; p <0.00001) (GRADE: very low). It was not possible to measure a large improvement because

scores were so close to the maximum (i.e. ceiling effect).

No sensitivity analysis was conducted that examined the impact of RCTs judged to be at a high risk of bias, as
only one study contributed data and it was not judged to be at high risk of bias.

Aerobic capacity/ fitness

One study (64 participants) reported aerobic capacity measured as part of the senior fitness test at the end
of treatment (16 weeks) (Curi 2018). Data were missing from one study published in a language other than
English (21 participants) (see Appendix C6). The senior fitness test includes measures of common activities
such as getting up from a chair (Chair-Stand Test), bending and stretching (Sit and Reach test, Back Scratch
test), walking (6-minute walk test), as well as testing strength (arm-curl test) and agility (Timed Up and Go)
(227). The 6-minute walk test is used to assess aerobic capacity and endurance, with the distance covered
over the 6-minute period used to assess changes in performance capacity.

The results showed little or no effect (MD —1.50; 95% Cl —3.03, 0.003, p = 0.06), however we are unable to
interpret the results. The study mentions the 6-minute walk test, which should be measured in distance
(higher is better), but the reported results are listed as minutes (higher scores means worse aerobic

15 SF-36 bodily pain subscale contains two items that assess pain severity and pain interference.
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endurance) and do not correlate with the expected walking distance of older adults (116) (around 500 to 600
metres in women between 60 to 64 years). It is not clear if this is an error in reporting or if a different test
was used (e.g. 10M walk test). Given the discrepancy, we have reported the result below but cannot
interpret the direction or size of the effect (results are not included in the GRADE summary of findings).

No sensitivity analysis was conducted that examined the impact of RCTs judged to be at a high risk of bias, as
only one study contributed data and it was not judged to be at high risk of bias.

Comparison 2 (vs other)

Two studies (Aibar-Almazan 2019, de Andrade Mesquita 2015) comparing Pilates with another intervention
in sedentary older women at-risk of age-related physical decline were eligible for this comparison. One study
(de Andrade Mesquita 2015) contributed data relevant to two of the seven outcomes.

Available data are presented in Appendix F2 Supplementary outcome data.
D8.3.4 Effect of intervention (mental decline)

Outcomes considered by the NTWC to be critical or important for decision-making the prevention of age-
related mental decline are listed in Table D-50.

Table D-50 Outcomes considered by the NTWC to be critical or important for decision-making: Prevention of age-
related mental decline

Outcome Measured with consensus  Data available for  Curi de Andrade Gandolfi Irez  Liposcki
domain rating main comparison? 2018 Mesquita 2020 2011 2019
2015
Quality of ~ WHOQOL —total Critical Yes = = v = v
life score (or SF-36 —
MCS)
General GHQ-12 Important  Yes v - -- -- --
(mental)
health
Emotional  Geriatric Important No - - -- -- --
wellbeing Depression Scale-
Short form
(or HADS)
Sleep PSQl - Global Important  Yes v -- -- -- --
score
Carer Zarit Burden Important No - - -- -- --
burden Interview

Loneliness / UCLA Loneliness Important  No -- -- -- -- --

isolation scale
Cognitive Global -MMSE  Important  No - - - - -
function Verbal fluency

(Isaacs test) or

Executive

function (trail
making test)
Abbreviations: GHQ-12, 12-item General Health Questionnaire; HADS, Hospital Anxiety and Depression Scale; MCS, mental component score; MMSE,
Mini Mental State Examination; PSQI, Pittsburgh Sleep Quality Index; SF-36; 36-item short form survey; UCLA, WHOQOL, World Health
Organization quality of life questionnaire

V' A study result is available for inclusion in the synthesis
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X No study result is available for inclusion, (probably) because the P value, magnitude or direction of the results generated were considered
unfavourable by the study investigators

--No study result is available for inclusion, (probably) because the outcome was not assessed, or for a reason unrelated to the P value, magnitude or
direction of the results

? No study result is available for inclusion, and it is unclear if the outcome was assessed in the study

Main comparison (vs control)

Five studies comparing Pilates with control (no intervention or usual activities) in sedentary older women at-
risk of age-related mental decline were eligible for this comparison. Two RCTs (Curi 2018, Liposcki 2019) and
one NRSI (Gandolfi 2020) contributed data relevant to three of the seven outcomes.

There were five additional studies published in a language other than English (awaiting classification) and
two ongoing studies that compared Pilates with no intervention in people at risk of age-related physical or
mental decline (total 193 participants), that could have contributed data to some of the outcomes
considered critical or important to this review (see Appendix C6).

Quality of life — Mental component score

One RCT and one NRSI (total 60 participants) reported mental wellbeing measured with the SF-36 at the end
of treatment (20 or 26 weeks) (Gandolfi 2020, Liposcki 2019). Individual scores for each of the four domains
relating to mental wellbeing were reported and are summarised on a scale from 0 (worse) to 100 (best).

The pooled results showed an effect favouring Pilates when compared with the control group for three of
the four domains: vitality'® (MD —19.21; 95% Cl —27.57, —10.84; p < 0.00001; 1> = 0%) (GRADE: very low),
role-emotional” (MD —46.51; 95% Cl —64.73, —28.28; p < 0.00001; I> = 0%) (GRADE: very low) and mental
health® (MD —14.62; 95% Cl —23.51, -5.74; p = 0.001; |1> = 0%) (GRADE: very low). The effect of Pilates on
role-social® was variable (MD —=5.19; 95% Cl —31.42, 21.03; p = 0.70; |1> = 89%) (GRADE: very low).

When the RCT and NRSI results were considered separately (sensitivity analysis to examine the impact of the
RCT at high risk of bias and/or the inclusion of the NRSI), there were no important differences in the results
for vitality, role-emotional or mental health, but different results were observed for role-social.

The RCT results showed an effect favouring Pilates when compared with the control group for all four
domains: vitality (MD —15.50; 95% Cl —27.96, —3.04; p = 0.01), role-emotional (MD —35.10; 95% Cl —67.75, —
2.45; p = 0.04), mental health (MD —-13.68; 95% Cl —26.14, —-1.22; p = 0.03) and role-social (MD —19.30; 95%
Cl-34.43,-4.17; p = 0.01).

The NRSI results showed an effect favouring Pilates when compared with the control group for three of the
four domains: vitality (MD —22.25; 95% Cl —33.54, —10.96; p = 0.0001), role-emotional (MD —51.67; 95% Cl —
73.64,-29.70; p < 0.00001) and mental health (MD —15.60; 95% Cl —28.28, —2.92; p = 0.02). No effect on
role-social was observed (MD 7.50; 95% Cl —-1.63, 16.63; p = 0.11).

16 The SF-36 vitality subscale has four items that measure vitality, energy level, and fatigue and is intended to be a measure of
subjective well-being.

17 The SF-36 role-emotional subscale measures role limitations due to mental health difficulties, with three items that focus on
amount of time spent on work or other activities, amount of work accomplished, and the care with which work is performed.

18 The SF-36 mental health subscale has five items that measure anxiety, depression, loss of behavioural/emotional control, and
psychological well-being.

19 The SF-36 role-social subscale includes two items that measure the impact of physical and mental health on social functioning.
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General health perceptions

One study (64 participants) reported general health perceptions measured with the GHQ-12 at the end of
treatment (16 weeks) (Curi 2018). The GHQ-12 is intended to screen for general (non-psychotic) mental
health problems among primary care patients (228). It consists of 12-items that measure concerns related to
mental health, with responses measured on a four-point scale using a timeframe of “in the last two weeks”.
Positive phrased outcomes are scored higher, with the optimal threshold in the general population varying
from 1/2 to 11/12 (i.e. scores below this are considered typical), depending on whether a bimodal scoring
method (0-0-1-1) (total maximum score of 12) or Likert scoring system (0-1-2-3) is used (maximum score of
36) (228). It is assumed a Likert scoring system was used (not detailed in the study report), with scores
greater than 15 suggesting evidence of distress, and scores greater than 20 considered severe problems with
psychological distress.

The results showing an effect favouring Pilates when compared with the control (no intervention) group
(MD -5.08; 95% Cl —-7.73,-2.43; p = 0.0002) (GRADE: low), however given the control group are within the

range of typical, the clinical relevance of the observed improvement is not important.

No sensitivity analysis was conducted that examined the impact of RCTs judged to be at a high risk of bias as
only one study contributed data and it was not judged to be at high risk of bias.

Sleep quality

One trial (64 participants) reported sleep quality measured with the Pittsburgh Sleep Quality Index (PSQl) at
the end of treatment (16 weeks) (Curi 2018). The PSQl is a nine-item?® questionnaire that assesses the sleep
quality of an individual in the previous month. It assesses seven sleep components including subjective sleep
quality, sleep latency, sleep duration, habitual sleep efficiency, sleep disorder (sleep fragmentation), use of
sleeping medication, and daytime dysfunction (191). Each item is scored (range from 0 to 3) with the total
global score ranging from 0 (no problems) to 21 (severe problems). A score of five or more is associated with
poor sleep quality.

The results showed difference between treatment groups when comparing Pilates with control (no
intervention) (MD —1.99; 95% Cl —4.25, 0.27; p = 0.08) (GRADE: very low).

No sensitivity analysis was conducted that examined the impact of RCTs judged to be at a high risk of bias as
only one study contributed data and it was not judged to be at high risk of bias.

Comparison 2 (vs other)

Two studies (Aibar-Almazan 2019, de Andrade Mesquita 2015) comparing Pilates with another intervention
in sedentary older women at-risk of age-related mental decline were eligible for this comparison. One study
(Aibar-Almazan 2019) contributed data relevant to two of the seven outcomes.

Available data are presented in Appendix F2 Supplementary outcome data.

20 The PSQI can include five additional partner-rated questions (Item 10) that do not contribute to the total PSQI score (not used in
the included study).
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D8.4.1 List of studies

An overview of the PICO criteria of included studies for falls prevention is provided in Table D-51. Study
details, including all outcome domains and measures reported by the included studies are provided in
Appendix F1. Outcome data for critical or important outcomes are provided in Appendix F2.

Table D-51 Overview of PICO criteria of included studies: Falls prevention

STUDY ID Study POPULATION INTERVENTION COMPARATOR CO- OUTCOME
design INTERVENTION DOMAINS
Pilates versus control (no intervention, waitlist, inactive usual care)*
Barker 2016  RCT Healthy adults Pilates Control (usual Home exercise | Falls
(229, 230) (> 60 years) atrisk  (equipment) care) Balance
of falls (prior Postural control
history) Muscle strength
Flexibility
Roller 2018 RCT Healthy adults Pilates Control (no None specified | Balance
(231) (> 65 years) at risk  (reformer) intervention) Postural control
of falls (prior Flexibility
history or impaired
balance)
Pilates versus ‘other’ intervention**
Josephs 2016 RCT Healthy adults Pilates Conventional None specified | Balance
(232) (> 65 years) atrisk  (equipment) balance Balance confidence
of falls (prior exercises
history or impaired
balance)

Abbreviations: RCT, randomised controlled trial

*Studies that compared Pilates with an inactive control were eligible for inclusion in the evidence synthesis and are included in the Summary of findings
tables if they reported outcomes considered critical or important to this review.

**Studies that compared Pilates with an active intervention are included in the supplementary outcome tables (Appendix F2) if they reported data for
outcomes considered critical or important to this review.

D8.4.2 Risk of bias summary
The risk of bias for each item in the included studies for falls prevention is described below and shown
graphically in Figure D.30. Details are provided in Appendix E1.

Figure D.30  Risk of bias graph: review authors’ judgements about each risk of bias item presented as percentages
across all included RCTs — Falls prevention

Bias arising from the randomization process

Bias due to deviations from intended interventions

Bias due to missing outcome data

Bias in measurement of the outcome

Bias in selection of the reported result

Overall risk of bias

0% 25% 50% 75% 100%

| . Low risk D Some concerns . High risk |
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Bias arising from the randomisation process

One study (Barker 2016) was judged to be at low risk of bias as the random sequence generation and
allocation concealment processes were well described. Two studies (Josephs 2016, Roller 2018) were
assessed to have some concerns due to a lack of information regarding the allocation concealment process.
Any differences in baseline characteristics were not deemed to indicate a problem with the randomisation
process.

Bias due to deviations from the intended intervention

Two studies (Barker 2016, Josephs 2016) were assessed at high risk of bias due to high and uneven rates of
drop out between the intervention groups. One study (Roller 2018) was assessed at low risk of bias for this
domain, any deviations from the intended intervention were considered in line with what would occur in
clinical practice.

Bias due to missing outcome data

Three studies (Barker 2016, Josephs 2016, Roller 2018) were assessed to have some concerns for this
domain due to large amounts of missing data (over 20% missing) that could affect the true values of the
outcome. In one study (Barker 2016) the authors reporting correcting for the missing data (using the last
observation carried forward method) but details about the influence of the missingness of the data were not
provided.

Bias in the measurement of the outcome

Two studies (Barker 2016, Josephs 2016) were assessed to have some concerns for this domain due to the
self-reported nature of some outcomes and the lack of blinding of the outcome assessors, which could be
subject to performance bias. Roller 2018 was assessed to be at low risk of bias as the outcome assessor was
blinded for most outcomes. A second (non-blinded) outcome assessor measured objective outcomes.

Bias in selection of the reported result

All studies were assessed to have some concerns for this domain due to the lack of information regarding
the pre-specified analysis plan. It was not considered likely that results were not reported based on multiple
eligible domains or analyses.

D8.4.3 Effect of intervention
Outcomes considered by the NTWC to be critical or important for decision-making in people at risk of falls
are listed in Table D-52.
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Table D-52 Outcomes considered by the NTWC to be critical or important for decision-making: Falls prevention

Outcome Measured with consensus Data available for ~ Barker Roller 2018
domain rating main comparison? 2016
Falls Number of falls (count) AND Critical Yes V4 ?

Number of falls (rate per 1,000
person days)

Falls injury Falls injury rate (per 1,000 Critical Yes N4 ?
person days)

Balance Berg Balance Scale Critical Yes v

Physical Latin American Development Critical No -- --

functioning/ Group for Elderly

functional

capacity

Quiality of life SF-36 Global Score Critical No -- --

Functional 6 Minute Walk Test Important Yes N4 V4

mobility (or Timed Up and Go)

Psychological Falls Efficacy Scale — Important No -- --

consequences International

Abbreviations: SF-36, 36-item short form survey

V' A study result is available for inclusion in the synthesis

X No study result is available for inclusion, (probably) because the P value, magnitude or direction of the results generated were considered
unfavourable by the study investigators

--No study result is available for inclusion, (probably) because the outcome was not assessed, or for a reason unrelated to the P value, magnitude or
direction of the results

? No study result is available for inclusion, and it is unclear if the outcome was assessed in the study

Main comparison (vs control)

Two studies (Barker 2016, Roller 2018) comparing Pilates with no intervention (or inactive control) in people
at risk of falls were eligible for this comparison and contributed data to four of the seven outcomes. There
was one additional study published in a language other than English (awaiting classification) and three
ongoing studies (complete but results not available) that compared Pilates with no intervention in people at
risk of falls (total 241 participants) that could have contributed data to some of the outcomes considered
critical or important to this review (see Appendix C6).

Falls

One study (Barker 2016) reported rate of falls per 1,000 person days at the end of follow-up (24 weeks).
Results were presented by the study authors as incidence ratios (95% Cl) for the individual intervention
groups, with no standard deviation provided. It was considered likely that the results presented were
calculated on transformed values, making them impossible to interpret.

The results as reported by the study authors showed no difference in rate of falls between Pilates and
control at end of follow-up (incidence rate ratio 1.17; 95% Cl 0.43, 3.16; p = 0.754) (GRADE: very low). An

IRR > 1 indicates that the incident rate is greater in the Pilates group compared to control.

No sensitivity analysis was conducted that examined the impact of RCTs judged to be at a high risk of bias as
only one study contributed data and its removal would leave no result.

Fall injury
One study (Barker 2016) reported rate of fall injury per 1,000 person days at the end of follow-up (24
weeks). Results were presented by the study authors as incidence ratios (95% Cl) for the individual
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intervention groups, with no standard deviation provided. It was considered likely that the results presented
were calculated on transformed values, making them impossible to interpret.

The results as reported by the study authors showed no difference in rate of falls injury between Pilates and
control at end of follow-up (incidence rate ratio 0.36; 95% Cl 0.09, 1.38; p = 0.136) (GRADE: very low). An

IRR < 1 indicates that the incident rate is reduced in the Pilates group compared to control.

No sensitivity analysis was conducted that examined the impact of RCTs judged to be at a high risk of bias as
only one study contributed data and its removal would leave no result.

Balance

One study (56 participants) reported balance using the Berg Balance Scale (BBS) at end of treatment (10
weeks) (Roller 2018). One additional study published in a language other than English (awaiting
classification) (30 participants) reported this outcome (see Appendix C6).

In most of the 14-items, the subject is asked to maintain a given position for a specific time, with each item
consisting of a five-point ordinal scale ranging from 0 to 4. Total scores range from 0 (low balance stability)
to 56 (high balance stability). In elderly people, a score of less than 45 indicates individuals may be at greater
risk of falling (64) however the test may be subject to ceiling effects in community dwelling older adults
(121). The minimum detectable clinical difference in older adults proposed by the study was 6.5 points (122).
Given the mean baseline BBS score (50.63 in Pilates, 52.11 in control), this proposed minimum detectable
change would result in scores above the maximum (56 points). It is considered that this measure is unlikely
to be sufficiently sensitive to detect true change in balance stability for this population.

The results showed no difference in balance between Pilates and control at end of treatment (MD -0.52;
95% Cl —2.03, 0.99), but it was not possible to measure a bigger improvement because scores were so close
to the maximum (i.e. ceiling effect).

No sensitivity analysis was conducted that examined the impact of RCTs judged to be at a high risk of bias as
only one study contributed data and it was not judged to be at high risk of bias.

Functional mobility

Two studies (Barker 2016, Roller 2018; 104 participants) reported functional mobility using the Timed Up
and Go (TUG) test at end of treatment (10-12 weeks). One ongoing study (60 participants) with results (not
published) for this outcome (see Appendix C6). Developed for older adults (aged 70 to 84 yeas), the test has
been found to be a sensitive and specific measure for predicting the risk of falls, with TUG time over 13.5
seconds associated with fall risk (233). The MCID in older adults in not established. A minimal detectable
change is reported to be 3.5 seconds in people with Parkinson’s disease (67) and 2.9 seconds (68) in people
with chronic stroke.

Results show no difference between Pilates and control for functional mobility assessed with TUG test (MD —
0.65; 95% Cl—1.94, 0.64; p = 0.26; 1> = 0%).

Sensitivity analysis showed no important difference in the observed effect when the RCT judged to be at a
high risk of bias (Barker 2016) was not included in the analysis (MD —0.56; 95% Cl —2.57, 1.45; p = 0.59).
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Appendix E Risk of bias forms

This appendix documents the risk of bias judgements made on studies that met the prespecified inclusion
criteria for a systematic review on the effect of Pilates for preventing and treating any health condition and
were conducted in populations prioritised for inclusion in the evidence synthesis.

Risk of bias was assessed using the most appropriate risk of bias assessment tool (see www.riskofbias.info)
according to the type of study as follows:

e RCTs: Revised Cochrane Risk of Bias tool v2.0 (234, 235).
e NRSIs: ROBINS-I: a tool for assessing risk of bias in non-randomised studies of interventions (236)

Where possible, the assessment was based on the primary outcome for that study (or that for which the
study was powered). In some circumstance, two assessments were made to account for risk of bias
associated with different (e.g., subjective and objective) outcome measures.

Randomised controlled trials
Appendix E1 (see attachment E1) lists the included RCTs and quasi-RCTs (for priority populations) in order of
ICD-11 category. Studies within the ICD-11 category are then ordered by the prioritised condition and listed
alphabetically. For each study there are two columns: column one is the judgement applied to each
signalling question?! associated with each risk of bias domain (answered as yes, partial yes, no, partial no, no
information or not applicable); column two is a comment that briefly explains the reasoning that underpins
the judgement.

Non-randomised studies of interventions
Appendix E2 (see attachment E2) lists the included NRSlIs (for priority populations) in order of ICD-11
category. Studies within the ICD-11 category are then ordered by the prioritised condition and listed
alphabetically. For each study there are two columns: column one is the judgement applied to each
signalling question?? associated with each risk of bias domain (answered as yes, partial yes, no, partial no, no
information or not applicable); column two is a comment that briefly explains the reasoning that underpins
the judgement.

21 see https://www.riskofbias.info/welcome/rob-2-0-tool/current-version-of-rob-2

22 https://www.riskofbias.info/welcome/home/current-version-of-robins-i/robins-i-detailed-guidance-2016
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Appendix F Characteristics of included studies

This appendix documents the data extracted from studies that met the prespecified inclusion criteria for a
systematic review on the effect of Pilates for preventing and treating any health condition and were
conducted in populations prioritised for inclusion in the evidence synthesis.

All extracted data is presented, including that which was not synthesised in the main report.

Appendix F1 (see attachment F1) lists the characteristics of each included study (for priority populations) in
order of ICD-11 category. Studies within the ICD-11 category are then ordered by the prioritised condition
and listed alphabetically.

For each study, the data extraction has included (but was not limited to) the following characteristics: study
design, year conducted, setting and location, participant inclusion criteria, intervention and comparator
characteristics (including number of treatment sessions, program duration, co-interventions), outcomes
(including measurement method and timing), and funding sources.

Outcome domains and measures considered critical or important for inclusion in the review are highlighted
with a blue box. Conversely, outcome domains and measures that were of limited importance are not
highlighted.

Appendix F2 (see attachment F2) lists the data extracted for critical or important outcomes identified in each
included study (for priority populations) in order of ICD-11 category. Studies within the ICD-11 category are
then ordered by the prioritised condition. Within each sheet, studies are listed by comparison (Pilates vs
control or Pilates vs ‘other’) with the study results per outcome reported (critical or important outcome
measures) that includes (but is not limited to) the following: outcome domain, timing, outcome measure,
measure details, number of included participants, point estimates, p-value, direction of effect.

Data extracted is that reported by the study authors at the end of treatment (where possible) with footnotes
included if further explanation was required (e.g., authors do not provide end-of treatment results therefore
the mean change from baseline data are reported). The final column lists the risk of bias assessment for that
outcome as made by the review authors (see Appendix E1 — RCTs or Appendix E2 — NRSlIs).
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Appendix G Differences between protocol & review

There were some methods that were not implemented in the review relating to the following sections:
Studies identified in the literature search

It was intended that, if a study did not contain the required PICO information for a decision to be made
regarding its eligibility, the information would be sought from the study’s authors through an open-ended
request. Given time and resource constraints, we did not contact authors for additional information
regarding eligibility criteria.

Requests for data

Eligible primary studies not published in English, ongoing trials and studies published as conference abstracts
with incomplete results were identified for inclusion and listed as either ‘Ongoing’ or within the ‘Studies
Awaiting Classification’. It was intended that study authors would be contacted through an open-ended
request for further information, and, if available, the study would be included in the evidence appraisal.
Given time and resource constraints, we did not contact study authors for additional information regarding
missing data.

Risk of reporting bias across studies

To assess potential bias due to ‘non-reporting’, it was intended that funnel plots (of effect estimates against
their standard errors) would be generated in RevMan 5.4 (if there were more than ten RCTs included for a
PICO); with visual inspection of the funnel plot being used to look for evidence of asymmetry (suggesting
small-study effects or missing results). Other possible reasons for funnel plot asymmetry were to be
considered at this time (e.g. poor methodological quality, true heterogeneity, chance) (237). There were less
than ten RCTs included for most PICOs (except low back pain), therefore funnel plot asymmetry was not able
to be assessed. In the absence of funnel plots, non-reporting bias was suspected when the evidence was
limited to a small number of small trials reporting favourable results; supplemented through inspection of
outcomes reported in the ‘Ongoing Studies’ and ‘Studies Awaiting Classification’ (if available) (see Appendix
B3.3).

Quantitative synthesis

The NTWC could request that data comparing Pilates with ‘other’ (active) intervention be synthesised (prior
to provision of the first draft evaluation report), where:

i at least two studies compare the effect of Pilates with the same active comparator, and the
comparator is sufficiently homogenous across studies to support synthesis, and
ii. at least two of these studies are at low or moderate risk of bias, and
iii. the comparator represents an accepted, evidence-based ‘gold standard’ of care for the
population in question.

No such cases were identified or requested.

Subgroup analyses and investigations of heterogeneity

We did not plan to undertake any subgroup analyses of subsets of participants within or across studies,
unless there was substantial inconsistency between effect estimates. Any subgroup analysis was intended to
explore possible sources of heterogeneity relating to delivery of the intervention. Studies were to be
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grouped according to intervention characteristics (i.e. intensity, duration, mode of delivery) and a standard
test for heterogeneity across the subgroups was to be reported. Due to time and resource constraints, we
did not undertake a subgroup analysis of intervention characteristics (intensity, duration, mode of delivery)
to explain statistical heterogeneity. Note that Cochrane (10.11.5.1) recommends that at least 10 studies are
needed for subgroup analysis and most conditions did not meet this.

There were some differences between the protocol and review relating to the following sections:
Types of participants

Additional clarification on what constitutes an ‘at-risk’ healthy population was made prior to data extraction
and evidence synthesis, to avoid ambiguity regarding eligibility and to establish a minimum threshold
requirement for inclusion. The NTWC agreed that, where a study could provide sufficient evidence of the
individual participant being ‘at-risk’ then it was eligible for inclusion. This meant that studies that enrolled
participants at a population level were not eligible unless there was some form of prespecified enrolment
criteria for the otherwise healthy participants or there were baseline data that indicated all participants met
a certain criterion.

For example, a study that enrolled healthy nurses from the local hospital and examined the effect on Pilates
on preventing stress, anxiety or burnout was excluded, unless the study participants had been enrolled
based on help-seeking behaviour (e.g., referral after visit to medical practitioner), the participants had been
screened for elevated stress prior to study entry (e.g., enrolment based on a certain perceived stress score
[PSS]), or baseline data suggested all participants met a preclinical condition (e.g. all participants had
elevated stress validated by an established PSS cut-off at baseline). A similar example would be a study that
examined falls risk in otherwise healthy older adults (aged over 65 years), with eligible studies being those in
which the participants had a prior history of falls or had been judged by a clinician prior to study entry to
have a balance impairment (or met frailty criteria). Where there was ambiguity, information on participants
and the aim of the study was provided to the NTWC for a decision about eligibility.

Comparators

Additional clarification on what constitutes an ‘inactive’ or ‘active’ control was made prior to data extraction
and evidence synthesis. Comparators that provided minimal intervention or change to the participants day-
to-day activities were judged to be ‘inactive’, whereas comparators that required the participants
involvement over the course of the study were judged to be ‘active’.

For example, an education booklet or handout providing health advice that given to participants at the study
start was judged ‘inactive’, whereas education in the form of weekly group sessions was judged ‘active’.
Similarly, a control group that received a weekly phone call was judged ‘inactive’, but if the control group
received a weekly health check up with clinical advice (either at home or requiring site visits), then this was
judged to be ‘active’.

Outcome measures and timepoints of interest

It was intended that outcomes reported at different timepoints were to be grouped and considered as
either: short term, intermediate term, long-term (or not specified); with the NTWC to decide during
outcome prioritisation as to whether evidence reported at multiple timepoints would be considered critical
or important for decision-making (to be considered and reported separately). During the preliminary data
extraction (and prior to outcome prioritisation), it became apparent that very few studies reported anything
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beyond baseline and end of treatment scores (i.e., there was minimal reporting of mid-treatment or follow-
up results after completion of the Pilates programme).

A pragmatic decision was therefore made to maximise the available data eligible for inclusion, with ‘end-of-
treatment’ outcomes being the sole timepoint of interest to be considered in the evidence synthesis (unless
there was good rationale for selecting an alternative timeframe).

Studies identified in the literature search

It was intended that the lead reviewer would reinspect a random 20% sample of articles marked as excluded
to ensure adherence to the a priori exclusion criteria. In fact, the lead reviewer screened approximately 40%
of articles marked for exclusion, but the selection of articles screened in duplicate was not random, rather it
was targeted towards studies excluded for the following reasons: population out of scope, comparator out
of scope, outcome out of scope, or study design out of scope.

Risk of bias

It was intended that, for any included NRSI, any potential confounders or cointerventions would be
identified and agreed through discussion with the NTWC prior to assessment of the risk of bias. Given the
small number of NRSIs identified for inclusion, these studies were judged by the evidence review team
alone.

We had stated in the protocol that NRSIs judged to be at critical risk of bias in any domain would be
excluded from the reporting of results, synthesis and conclusion. We also stated that only NRSIs that are
judged to be at a low to moderate risk of bias will be meta-analysed. Both these statements are true and
have been adhered to in this report, however our intended approach did not specify how NRSIs judged to be
at serious risk of bias in any domain were to be handled. There were three NRSIs judged to be at serious risk
of bias that were identified in people with low back pain. The studies reported data for the outcomes of pain
or disability. Because the intent of including NRSIs was to ensure the evidence review adequately covered
the breadth of health conditions and outcomes, these studies were not included in the reporting of results,
synthesis and conclusion for low back pain as RCT evidence was available for both outcomes. Data from
these studies are included in Appendix F2 Supplementary outcome data.

Subgroup analyses and investigations of heterogeneity

We had specified that studies were to be stratified based on whether the participants receive instructor-led
Pilates, to allow for potential subgroup analysis (and to investigate heterogeneity). However, given the small
number of studies for each comparison, and a lack of studies in the main analysis specifying they were not
instructor-lead, we did not stratify studies on this basis.

Summary of findings and certainty of the evidence

We had specified that the evidence from RCTs and NRSIs would be evaluated separately in the summary of
findings table, but there was only one NRSI included in the evidence synthesis. A pragmatic decision was
made to report of this study alongside the RCT, as it was considered to not seriously alter the results or
evidence statement made.
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AppendixH How comments from methodological review were
addressed

Methodological review (or peer review) was conducted to appraise the methodological quality and assess
the appropriateness of reporting for this systematic review (including appendices).

For reporting, the methodological review assessed the systematic review against the PRISMA (Preferred
Reporting ltems for Systematic Reviews and Meta-Analysis) Checklist (2020) and where applicable, the
MECIR (Methodological Expectations of Cochrane Intervention Reviews) manual.

The ROBIS (Risk of Bias in Systematic Reviews) tool was used to assess the methodological quality of the
systematic review, to ensure it was designed and conducted in accordance with:

e NHMRC’s Developing your Guideline module in NHMRC’s Guidelines for Guidelines Handbook

e Cochrane Handbook for Systematic Reviews of Interventions (updated 2022)

e GRADE guidance and GRADE working group criteria for determining whether the GRADE approach
was used (GRADE handbook).

The ROBIS assessment included specification and application of criteria for considering studies for the review
and synthesis, search methods, data extraction and analysis, assessment of risk of bias of studies,
assessment of the certainty of evidence using GRADE, and the interpretation and summary of findings.

The systematic review (including appendices) has been updated to reflect the amendments suggested by
methodological review and NHMRC’s Natural Therapies Working Committee, where appropriate. In
summary, updates included additional information and/ or clarification of the Plain Language Summary,
Executive Summary, Results sections, and Appendices, including:

e Information on minimally clinically important difference (MCID) was added to the Summary of
Findings tables, where appropriate and checked. Information on MCID was also clarified in Appendix
B3.1.2.

o The basis for GRADE judgements were elaborated on in both Summary of Findings Tables and
Appendix B.4.1 for transparency, with GRADE judgements clarified and confirmed where
appropriate. This included clarifying where sensitivity analyses were conducted for judgements
about risk of bias and the inclusion of funnel plots (for low back pain) to inform judgments for
publication bias.

e Included data from the Roland Morris Disability index for the disability outcome for low back pain,
which changed the certainty from low to moderate and effect from none to moderate. This makes
the result consistent with the previous systematic review on effects of Pilates in Low Back Pain.
Additional data was also added for the SF-36 for pain in the Low Back Pain condition, which did not
change the certainty or effect size; and included the SF-6D for quality of life in Low Back Pain. Other
conditions were checked, and no additional changes were required. The omission of these measures
in the earlier version of the report was an artefact of piloting the outcome prioritisation process, the
process has now been rectified across reviews.

e The process for assigning studies to conditions has been clarified in the main report and appendices.

e |t has been made clearer throughout the main report and Appendices which studies were included in
analysis and why studies were not included in the analysis.

A detailed record of responses to all comments indicating changes that were made, was provided to the
NHMRC together with the amended Report and Appendices documents for transparency.
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