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	TITLE 
	

	Title 
	1
	Effectiveness of elastic taping in patients with knee osteoarthritis : a systematic review and meta-analysis
	Title

	ABSTRACT 
	

	Structured summary 
	2
	Objective: To assess the effects of elastic taping on pain, physical function, range of motion (ROM), muscle strength in patients with knee osteoarthritis (KOA). 

Design: We searched the PubMed, the Cochrane Central Register of Controlled Trials, Web of Science, Physiotherapy Evidence Database (PEDro), Scopus, EMBASE, OVID, CNKI and WANFANG to identify relevant randomized controlled trials (RCT). The primary outcome measures were pain, physical function. The secondary outcome measures were ROM and muscle strength. 

Results: Eleven randomized controlled trials involving 490 patients with knee osteoarthritis were included. A statistically significant difference was detected in pain (SMD: -0.78, 95%CI: 1.07 to -0.50, p< 0.00001), physical function (SMD: 0.73, 95%CI: -1.03 to -0.43, p< 0.00001), ROM (MD: 2.04, 95%CI: 0.14 to 3.94, p=0.04) and quadriceps muscle strength (MD: 2.42, 95%CI: 1.09 to 3.74, p=0.0004). No significant differences were found for the hamstring muscle strength.

Conclusion: Elastic taping has significant effects on pain, physical function, ROM and quadriceps muscle strength in patients with knee osteoarthritis. The currently evidence is insufficient to draw conclusions on the effects of elastic taping combined with other physiotherapy for KOA. Further studies are needed to investigate the long-term effects of elastic taping combined with other physiotherapy compared to elastic taping alone for KOA.
	Abstract

	INTRODUCTION 
	

	Rationale 
	3
	Elastic taping can improve the symptoms in patients with knee osteoarthritis. It benefited for the patients. There is underpowered evidence to suggest the elastic taping application in association with another physiotherapy was more effective compared to the elastic taping alone in the management of knee OA. Elastic taping can be a part of the treatment programme for KOA.
	Introduction

	Objectives 
	4
	To assess the effects of elastic taping for pain, physical functions, range of motion (ROM) and muscle strength in patients with knee osteoarthritis.
	Introduction

	METHODS 
	

	Protocol and registration 
	5
	No 
	Methods

	Eligibility criteria 
	6
	Types of studies: RCT were included to investigate elastic taping or elastic taping combined with other physiotherapy versus placebo for patients with knee OA.
Types of participants: The participants in the trials included patients with the American College of Rheumatology (ACR) criteria or clinical diagnosis, aged 50 and above, radiographic evidence of Kellgren and Lawrence criteria of knee osteoarthritis. 

Types of interventions: We included studies using elastic taping, compared with sham taping (e.g. tape placed across the surface without tension) or no taping. Taping could be the only intervention or combined with other physiotherapy.
Types of outcome measures: The primary outcomes were pain during activities (e.g. visual analogue scale (VAS), the Numerical Pain Rating Scale (NPRS) and the Western Ontario and McMaster (WOMAC) pain), physical function (e.g. the Western Ontario and McMaster (WOMAC) and timed up & go test (TUG)). The secondary outcomes were ROM (measured by goniometer) and muscle strength (measured by dynamometer). If multiple optional scales were used in a single study, the most representative scale was included in the analysis. For example, the WOMAC and TUG were concurrently measured for physical function in one study, we will select the WOMAC.
	Methods

	Information sources 
	7
	We identified relevant studies by an electronic search consisting of nine databases: PubMed, the Cochrane Central Register of Controlled Trials, Web of Science, Physiotherapy Evidence Database(PEDro), Scopus, EMBASE, OVID, CNKI and WANFANG.
	Methods

	Search 
	8
	The keywords and search strategy include: (Kinesio Taping or Taping or Elastic Taping) AND (osteoarthritis OR osteoarthrosis OR osteoarthroses OR osteoarthritides OR degenerative arthritis) AND knee.
	Methods

	Study selection 
	9
	Randomized controlled trials
	Methods

	Data collection process 
	10
	The needed data including: (1) first author, (2) year of publication, (3) characteristics of participants (i.e. age, gender, sample size and duration of complaint, (4) the type of intervention, (5) outcome measures (primary outcome and second outcome). The extracted data were input into a standardized Excel file and checked by a third reviewer. Any disagreements were resolved by discussions.
	Methods

	Data items 
	11
	Investigators (first author and year), Patient Characteristics, Intervention, Duration of trial period, Outcome
	Methods

	Risk of bias in individual studies 
	12
	The PEDro tool was used to evaluate the methodological quality, which is based on the Delphi List criteria and is considered valid and reliable. The PEDro scale consists of 11 items, item 1 refers to external validity and is not included in the total PEDro score, each receiving either a yes or no. Higher PEDro scores represent superior methodological quality(9-10=excellent, 6-8=good, 4-5=fair, and<4=poor). This process was carried out independently by 2 authors and the disputes between them were resolved by discussion and by third party, if needed.
	Methods

	Summary measures 
	13
	visual analogue scale (VAS) or the Numerical Pain Rating Scale (NPRS) or the Western Ontario and McMaster (WOMAC) pain, the Western Ontario and McMaster (WOMAC) or timed up & go test (TUG), Range of Motion(ROM), Muscle strength
	Results

	Synthesis of results 
	14
	All data analyses were conducted using RevMan5.3. For continuous outcomes, the total effect size was calculated by the mean difference (MD)29 and 95% confidence intervals (CIs) derived from the mean and standard deviation (SD) after treatment. If studies used different methods or scales to measure the same outcome, we calculated standardized mean difference (SMD) instead. Heterogeneity was examined using I2 statistic.29 A random effects model was applied if severe heterogeneity was observed (P<0.05 and I2>50%). Otherwise, a fixed-effects model was chose.30 When I2 > 50%, we analyzed the potential source of heterogeneity by sensitivity analysis, omitting one study in each turn. Statistical significance was defined as p< 0.05.
	Methods
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	Risk of bias across studies 
	15
	The PEDro scale consists of 11 items, item 1 refers to external validity and is not included in the total PEDro score, each receiving either a yes or no. Higher PEDro scores represent superior methodological quality(9-10=excellent, 6-8=good, 4-5=fair, and<4=poor). 
	Methods

	Additional analyses 
	16
	Sensitivity or subgroup analyses: If I2 > 50%, we will analyze the potential source of heterogeneity, and then by sensitivity analyses conducted by omitting one study in each turn and investigating the influence of a single study on the overall pooled estimate. If needed, a subgroup analysis was conducted.
	Methods

	RESULTS 
	

	Study selection 
	17
	The initial search included a total of 936 articles. After screening the titles and abstracts, 526 were excluded for duplicate studies and 344 were excluded for some reasons (e.g. non-randomized studies and/or not relevant outcomes) (Fig. 1). We identified 66 potentially relevant articles, whilst 39 studies were excluded because they were not RCT. Subsequently, we excluded 9 studies because they didn’t study the KOA. 4 studies were excluded because of irrelevant outcomes; 3 studies were excluded because of PEDro scores <6. Consequently, 11 studies were selected in our study.
	Results

	Study characteristics 
	18
	See TABLE 1
	Results

	Risk of bias within studies 
	19
	The PEDro scores were presented in Table 2. The scores of the included studies ranged from 6 to 8 and can be accepted. A total of 11 studies were found to did not blind the therapists. 6 studies were found to did not blind the subjects. 3 studies were found to did not blind the assessors. 3 studies were found to have unclear risk of concealment of allocation. 7 studies were found to did not perform an intention-to-treat analysis. The methodological quality of the included studies was good.
	Results

	Results of individual studies 
	20
	The effect size of main outcome showed elastic taping had significant effects on pain, physical functions, range of motion and quadriceps muscle strength but not on hamstring muscle strength in patients with knee osteoarthritis, and was low heterogeneity.
	Results

	Synthesis of results 
	21
	low heterogeneity
	Results

	Risk of bias across studies 
	22
	The PEDro scale consists of 11 items, item 1 refers to external validity and is not included in the total PEDro score, each receiving either a yes or no. Higher PEDro scores represent superior methodological quality(9-10=excellent, 6-8=good, 4-5=fair, and<4=poor).
	Results

	Additional analysis 
	23
	low heterogeneity
	Results

	DISCUSSION 
	

	Summary of evidence 
	24
	Elastic taping has significant effects on pain, physical function, ROM and quadriceps muscle strength in patients with knee osteoarthritis. The currently evidence is insufficient to draw conclusions on the effects of elastic taping combined with other physiotherapy for KOA. In spite of some new findings, long-term effects are unstudied and unknown. Further studies are needed to involve large, well-designed and multi-center randomized controlled trials that investigate the long-term effects of elastic taping with another physiotherapy compared to elastic taping alone for KOA.
	Discussion

	Limitations 
	25
	There are several limitations in our study. Firstly, our included studies did not perform rigidly blinding for therapists due to the characteristics of elastic taping. Furthermore, the quality of included studies was good, even though the methodological defects in some studies may reduce the power of the evidence in this study. Secondly, the details of elastic taping (e.g. detailed time and methods) were absent in some included studies. This limited the ability to study the true value of elastic taping and may underestimate its benefits. Thirdly, some included studies aimed at studying the short-term effects of elastic taping. Considering that the treatment duration may affect the effects of elastic taping, the long-term effects of elastic taping need to be studied in the future.
	Discussion

	Conclusions 
	26
	Elastic taping has significant effects on pain, physical function, ROM and quadriceps muscle strength in patients with knee osteoarthritis. The currently evidence is insufficient to draw conclusions on the effects of elastic taping combined with other physiotherapy for KOA. Further studies are needed to involve large, well-designed and multi-center randomized controlled trials that investigate the long-term effects of elastic taping with another physiotherapy compared to elastic taping alone for KOA
	Conclusion

	FUNDING 
	

	Funding 
	27
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