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Supplementary File 1. PRISMA checklist

Section and Topic Item Checklist item Location where item is reported
TITLE
Title 1 | Identify the report as a systematic review. Title page
ABSTRACT
Abstract 2 | See the PRISMA 2020 for Abstracts checklist. Abstract
INTRODUCTION
Rationale 3 | Describe the rationale for the review in the context of existing knowledge. Introduction
Objectives 4 | Provide an explicit statement of the objective(s) or question(s) the review addresses. Introduction
METHODS
Eligibility criteria 5 | Specify the inclusion and exclusion criteria for the review and how studies were grouped for the syntheses. Methods, Study selection and
eligibility
Information 6 | Specify all databases, registers, websites, organisations, reference lists and other sources searched or consulted to identify studies. Methods, Data sources and searches
sources Specify the date when each source was last searched or consulted.
Search strategy 7 | Present the full search strategies for all databases, registers and websites, including any filters and limits used. Methods, Study selection and
eligibility
Selection process 8 | Specify the methods used to decide whether a study met the inclusion criteria of the review, including how many reviewers screened Methods, Study selection and
each record and each report retrieved, whether they worked independently, and if applicable, details of automation tools used in the | eligibility
process.
Data collection 9 | Specify the methods used to collect data from reports, including how many reviewers collected data from each report, whether they Methods, Data extraction
process worked independently, any processes for obtaining or confirming data from study investigators, and if applicable, details of
automation tools used in the process.
Data items 10a | List and define all outcomes for which data were sought. Specify whether all results that were compatible with each outcome domain | Methods, Data extraction
in each study were sought (e.g. for all measures, time points, analyses), and if not, the methods used to decide which results to
collect.
10b | List and define all other variables for which data were sought (e.g. participant and intervention characteristics, funding sources). Methods, Data extraction
Describe any assumptions made about any missing or unclear information.
Study risk of bias 11 | Specify the methods used to assess risk of bias in the included studies, including details of the tool(s) used, how many reviewers Methods, Assessment of risk of bias
assessment assessed each study and whether they worked independently, and if applicable, details of automation tools used in the process.
Effect measures 12 | Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the synthesis or presentation of results. Method, Statistical analysis
Synthesis methods 13a | Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating the study intervention Method, Statistical analysis
characteristics and comparing against the planned groups for each synthesis (item #5)).
13b | Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing summary statistics, or Method, Statistical analysis
data conversions.
13c | Describe any methods used to tabulate or visually display results of individual studies and syntheses. Method, Statistical analysis
13d | Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta-analysis was performed, describe Method, Statistical analysis
the model(s), method(s) to identify the presence and extent of statistical heterogeneity, and software package(s) used.
13e | Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroup analysis, meta- Method, Statistical analysis
regression).
13f | Describe any sensitivity analyses conducted to assess robustness of the synthesized results. Method, Statistical analysis
Reporting bias 14 | Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting biases). Method, Statistical analysis

assessment
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Section and Topic

Item

Checklist item

Location where item is reported

Certainty 15 | Describe any methods used to assess certainty (or confidence) in the body of evidence for an outcome. Method, Statistical analysis
assessment
RESULTS
Study selection 16a | Describe the results of the search and selection process, from the number of records identified in the search to the number of studies | Results, Study selection
included in the review, ideally using a flow diagram.
16b | Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they were excluded. Results, Study selection,
Supplemental Material 3
Study 17 | Cite each included study and present its characteristics. Results, Study selection
characteristics
Risk of bias in 18 | Present assessments of risk of bias for each included study. Results, Characteristic of the
studies included studies, Table 1
Results of 19 | For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (b) an effect estimate and its | Results
individual studies precision (e.g. confidence/credible interval), ideally using structured tables or plots.
Results of 20a | For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies. Results, Meta-analyses
syntheses 20b | Present results of all statistical syntheses conducted. If meta-analysis was done, present for each the summary estimate and its Results, Meta-analyses
precision (e.g. confidence/credible interval) and measures of statistical heterogeneity. If comparing groups, describe the direction of
the effect.
20c | Present results of all investigations of possible causes of heterogeneity among study results. Results
20d | Present results of all sensitivity analyses conducted to assess the robustness of the synthesized results. Results
Reporting biases 21 | Present assessments of risk of bias due to missing results (arising from reporting biases) for each synthesis assessed. Results
Certainty of 22 | Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed. Results
evidence
DISCUSSION
Discussion 23a | Provide a general interpretation of the results in the context of other evidence. Discussion
23b | Discuss any limitations of the evidence included in the review. Discussion
23c | Discuss any limitations of the review processes used. Discussion
23d | Discuss implications of the results for practice, policy, and future research. Discussion
OTHER INFORMATIO
Registration and 24a | Provide registration information for the review, including register name and registration number, or state that the review was not Methods, Study design
protocol registered.
24b | Indicate where the review protocol can be accessed, or state that a protocol was not prepared. Methods, Study design
24c | Describe and explain any amendments to information provided at registration or in the protocol. N/A
Support 25 | Describe sources of financial or non-financial support for the review, and the role of the funders or sponsors in the review. Funding
Competing 26 | Declare any competing interests of review authors. Competing interest

interests
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Section and Topic Item Checklist item Location where item is reported
Availability of data, 27 | Report which of the following are publicly available and where they can be found: template data collection forms; data extracted Not appropriate

code and other from included studies; data used for all analyses; analytic code; any other materials used in the review.

materials

From: Page MJ, McKenzie JE, Bossuyt PM, Boutron |, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ 2021;372:n71. doi: 10.1136/bmj.n71
For more information, visit: http://www.prisma-statement.org/
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Supplementary Material 2. Detailed explanation of the procedure used to calculate the SMOS

Below, we report two examples (one clinically relevant and one not clinically relevant); they are intended to
clarify the statistical steps used to calculate the SMOS and why we should consider the value of 1 SMOS as
a cut-off to determine the clinical relevance between the two treatments.

We could consider the article by Hesse et al. (2005), which studied the function measured by the FMA (UE).
- We know that the MCID of the FMA (UE) is 5.25 points.
- This article included 21 subjects in the experimental group and 22 subjects in the control group
- Inthe experimental group, at the end of the treatment, the mean of the FMA (UE) is 24.6 points,
and its standard deviation is 14.9 points.
- Inthe control group, at the end of the treatment, the mean of the FMA (UE) is 10.4 points, and its
standard deviation is 7.5 points.

Therefore, the first step is to normalize the mean score at the end of the treatment of both the control and
experimental groups by the MCID, creating an end-of-treatment score that indicates how many times the
MCID is contained in the end-of-treatment mean for each group. Therefore, we did the following
calculations:

- We divided the end-of-treatment mean of the experimental group by the MCID, i.e.,
24.6/5.25=4.69. This score indicates how many times the MCID is contained in the end-of-
treatment mean; in this case, 4.69 times.

- We divided the end-of-treatment mean of the control group by the MCID, i.e., 10.4/5.25=1.98. This
score indicates how many times the MCID is contained in the end-of-treatment mean; in this case,
1.98 times.

The next step was to calculate the effect size (i.e., the SMOS) between the two groups, normalized by the
MCID, by calculating the difference between the normalized mean of the experimental group and the
normalized mean of the control group, i.e., SM0S=4.69-1.98=2.71. This result means that the experimental
group has a difference of 2.71 MCID compared to the control group; considering that this value is greater
than 1 SMOS (i.e., the clinically important difference represented by the MCID), we can conclude that the
difference between the two treatments is clinically relevant, that is, the experimental treatment produces a
difference in change compared to the clinically relevant control treatment.

In the next step, we performed the same procedure for the standard deviation; that is, we normalized the
standard deviation using the MCID. This step is necessary to compute the standard error and, therefore,
the confidence intervals that are needed to calculate the weight of the meta-analysis and the confidence
intervals for the meta-analysis.
- We divided the end-of-treatment standard deviation of the experimental group by the MCID, i.e.,
14.9/5.25=2.84
- We divided the standard deviation of the experimental group by the MCID, i.e., 7.5/5.25=1.43

The next step was to calculate the standard error of the SMOS (seSMOS), calculated as the square root of
the sum of the ratios between the variance (i.e., squared standard deviation) normalized by the MCID of
each group and the number of participants in the respective group. The seSMOS is needed to calculate
confidence intervals and inverse variance for the meta-analysis. Therefore, we used the following formula:
seSMOS = sqrt((2.842/21)+(1.42%/22)= sqrt(8.07/21)+(2.02/22)= sqrt(0.38+0.09)= sqrt(0.472) = 0.686

The final step is to calculate the confidence intervals using the seSMOS, first calculating the error range that
seSMOS is given multiplied by 1.96 (i.e., the approximation for a 95% confidence interval), i.e., 0.686 X 1.96
=1.34.
Then we calculate:
- The lower bound of the confidence interval with the following formula: SMOS-1.34=2.71-1.34 =
1.36
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- The upper bound of the confidence interval with the following formula: SMOS + 1.34 =2.71+ 1.34
=4.05

Thus, in conclusion, the final SMOS for this study was 2.71 (95% ClI: 1.36, 4.05). The interpretation is that
this SMOS is clinically relevant because it is greater than 1 SMOS, i.e., the difference between the
experimental group and the control group exceeds the MCID (in this case by 2.71 times).

Now, we could consider the article by Daunoraviciene et al. 2018, which studied the function measured by
the FMA (UE).
- We know that the MCID of the FMA for the upper limb is 5.25 points.
- This article included 17 subjects in the experimental group and 17 subjects in the control group
- Inthe experimental group, at the end of the treatment, the mean of the FMA (UE) is 45.17 points,
and its standard deviation is 18.48 points.
- Inthe control group, at the end of the treatment, the mean of the FMA (UE) is 41.76 points, and its
standard deviation is 15.41 points.

We perform the same procedure, normalizing for the MCID the final score of both the control group and
the experimental group, creating an end-of-treatment score normalized for the MCID. Therefore, we did
the following calculations:

- We divided the end-of-treatment mean of the experimental group by the MCID, i.e.,
45.17/5.25=8.60. This score indicates how many times the MCID is contained in the end-of-
treatment mean; in this case, it is 8.60 times.

- We divided the end-of-treatment mean of the control group by the MCID, i.e., 41.76/5.25=7.95.
This score indicates how many times the MCID is contained in the end-of-treatment mean; in this
case, it is 7.95 times.

The next step was to calculate the effect size (i.e., SMOS) between the two groups, normalized by the
MCID, by taking the difference between the normalized mean of the experimental group and the
normalized mean of the control group, i.e., SM0S=8.60-7.95=0.65. This result means that the experimental
group has a difference of 0.65 MCID compared to the control group; considering that this value is less than
1 SMOS (i.e., the clinically important difference represented by the MCID), we can conclude that the
difference between the two treatments is not clinically relevant, that is, that the experimental treatment
produces a difference in change compared to the control treatment that is not clinically relevant.

In the next step, we perfomed the same procedure for the standard deviation; that is, we normalized the
standard deviation for the MCID. This step is necessary to calculate the standard error and, therefore, the
confidence intervals that are necessary to calculate the weight of the meta-analysis and the confidence
intervals for the meta-analysis.
- We divided the standard deviation of the experimental group at the end of treatment by the MCID,
i.e., 18.48/5.25=3.52.
- We divided the standard deviation of the experimental group by the MCID, i.e., 15.41/5.25=2.93.

The next step was to calculate the standard error of the SMOS (seSMOS), calculated as the square root of
the sum of the ratios of the variance (i.e., squared standard deviation) normalized by the MCID of each
group to the number of participants in the respective group. The seSMOS is needed to calculate confidence
intervals and inverse variance. Therefore, we used the following formula:

seSMOS = sqrt((3.522/17)+(2.932/17)=sqrt(12.39/17)+(8.58/17)= sqrt(0.79+0.50)= sqrt 1.29= 1.14

The final step is to calculate the confidence intervals using the seSMOS, first calculating the error range that
seSMOS will give multiplied by 1.96 (an approximation for a 95% confidence interval), i.e., 1.14 X 1.96 =
2.234.

Then we calculate
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- The lower limit of the confidence interval with the following formula: SMOS — 2.234=0.65 — 2.234=
-1.584

- The upper limit of the confidence interval with the following formula: SMOS + 2.234=0.65 + 2.234=
2.975

Thus, in conclusion, the final SMOS for this study was 0.65 (95% Cl: -1.584, 2.975). The interpretation is that
this SMOS is not clinically relevant because it is less than 1 SMQOS, i.e., the difference between the
experimental group and the control group does not exceed the MCID (in this case, it only exceeds 0.65
times)

Then, we calculated the SMOS for each study using confidence intervals. Finally, the SMOS for each study
were meta-analyzed as described in the methods.
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The Wolf Motor Function -19 points Lang CE, Edwards DF, Birkenmeier RL, Dromerick AW. Estimating minimal clinically important differences of upper-
Test (WMFT), time extremity measures early after stroke. Arch Phys Med Rehabil. 2008 Sep;89(9):1693-700. doi: 10.1016/j.apmr.2008.02.022.
Shoulder Disability N.R.
Questionnaire (SDQ)
Frenchay Arm Test (FAT) N.R.
Motricity Index (Ml) 13 points Lin C, Arevalo YA, Harvey RL, Prabhakaran S, Martin KD. The minimal clinically important difference of the motricity index
score. Top Stroke Rehabil. 2023 Apr;30(3):298-303. doi: 10.1080/10749357.2022.2031532.
The Arm Motor Ability Test  0.40 points Fulk G, Martin R, Page SJ. Clinically important difference of the arm Motor Ability Test in stroke survivors. Neurorehabil
(AMAT) Neural Repair. 2017 Mar;31(3):272-279. doi: 10.1177/1545968316680486.
Motor Activity Log 1 point Simpson LA, Eng JJ. Functional recovery following stroke: capturing changes in upper-extremity function. Neurorehabil
Neural Repair. 2013 Mar-Apr;27(3):240-50. doi: 10.1177/1545968312461719.
SIS hand 17.8 points Lin KC, Fu T, Wu CY, Wang YH, Liu JS, Hsieh CJ, Lin SF. Minimal detectable change and clinically important difference of the
Stroke Impact Scale in stroke patients. Neurorehabil Neural Repair. 2010 Jun;24(5):486-92. doi:
10.1177/1545968309356295.
Range of motion N.R.
Motor status score N.R.
Mobility SIS mobility 4.5 points Lin KC, Fu T, Wu CY, Wang YH, Liu JS, Hsieh CJ, Lin SF. Minimal detectable change and clinically important difference of the
Stroke Impact Scale in stroke patients. Neurorehabil Neural Repair. 2010 Jun;24(5):486-92. doi:
10.1177/1545968309356295.
Ashworth Scale 1 point Clinical Review Report: abobotulinumtoxinA (Dysport Therapeutic): (Ipsen Biopharmaceuticals Canada Inc.): Indication: For
the symptomatic treatment of lower-limb spasticity in pediatric patients 2 years of age and older [Internet]. Ottawa (ON):
Canadian Agency for Drugs and Technologies in Health; 2018 Aug. Appendix 5, Validity of Outcome Measures. Available
Muscle from: https://www.ncbi.nlm.nih.gov/books/NBK540254/
tone modified Ashworth Scale 1 point Clinical Review Report: abobotulinumtoxinA (Dysport Therapeutic): (Ipsen Biopharmaceuticals Canada Inc.): Indication: For
(MAS) the symptomatic treatment of lower-limb spasticity in pediatric patients 2 years of age and older [Internet]. Ottawa (ON):
Canadian Agency for Drugs and Technologies in Health; 2018 Aug. Appendix 5, Validity of Outcome Measures. Available
from: https://www.ncbi.nlm.nih.gov/books/NBK540254/
Pain Visual Analog Scale (VAS) 8.6 points Rozevink SG, van der Sluis CK, Hijmans JM. HoMEcare aRm rehabiLltatioN (MERLIN): preliminary evidence of long term
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Numeric Rating Pain Scale 1 point

effects of telerehabilitation using an unactuated training device on upper limb function after stroke. J Neuroeng Rehabil.
2021 Sep 19;18(1):141. doi: 10.1186/s12984-021-00934-z.
Salaffi F, Stancati A, Silvestri CA, Ciapetti A, Grassi W. Minimal clinically important changes in chronic musculoskeletal pain

(NRPS) intensity measured on a numerical rating scale. Eur J Pain. 2004 Aug;8(4):283-91. doi: 10.1016/j.ejpain.2003.09.004.
Medical Research Council 1 point Merkies ISJ, Lawo JP, Edelman JM, et al. Minimum clinically important difference analysis confirms the efficacy of IgPro10
(MRCQ) in CIDP: the PRIMA trial. J Peripher Nerv Syst. 2017;22(2):149-152. d0i:10.1111/jns.12204
Hand-Grip Strength by 5 points Kim JK, Park MG, Shin SJ. What is the minimum clinically important difference in grip strength? Clin Orthop Relat Res. 2014
Dynamometry Aug;472(8):2536-41. doi: 10.1007/5s11999-014-3666-y.

Muscle .

strength Pinch N.R.
Motor Power Scale (MP) N.R.
SIS Strength 9.2 points Lin KC, Fu T, Wu CY, Wang YH, Liu JS, Hsieh CJ, Lin SF. Minimal detectable change and clinically important difference of the

Stroke Impact Scale in stroke patients. Neurorehabil Neural Repair. 2010 Jun;24(5):486-92. doi:
10.1177/1545968309356295.

Abbreviation: MCID, minimal clinical important difference; N.R. not retrieved
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Supplementary Material 6. Meta-analyses for each outcome considering the statistical significance

a) Activity of daily living

Experimental Control Weight Weight
Study Mean SD Total Mean SD Total (common) {random) SMD [95% CI] Activity of daily living
Aisen etal 1997 2560 723 10 25701225 10 1.2% 2.0% -0.01 [-0.89;0.87] ——
Aprile et al 2020 6010 1062 91 5840 1008 99 11.1% 6.4% 0.16[-0.12;0.45] }
Burgar etal 2011 4940 21.00 17 4280 1500 18 2.0% 30% 0.36[-0.31:1.02] ——-—
Carpinella et al. 2020 10820 1539 1910070 2043 19 2.2% 3.1% 046 [0.19:1.11] Hie—
Chen etal 2021 7100 1282 10 66.00 11.99 10 1.1% 2.0% 039[0.50;1.27] ——r+-—
Chinembiri et al. 2021 7180 920 20 54.00 1470 25 2.1% J.0% 1.39[0.73;2.05] s
Conroy etal. 2011 7512 1785 17 6B21 1539 19 2.1% 3.0% 041 [-0.25:1.07)] ——r-—
Daunoraviciene et al. 2018 31.94 1840 17 2776 3142 17 2.0% 3.0% 016[-051;0.83] ——
Fasoli et al 2004 5350 986 30 4460 1326 26 3.0% 38% 076[021;1.30] ——
Gueye etal. 2021 11080 BA7 2510480 1549 25 2.8% 3.7% 047 [-0.09;1.03] —rH—
Hesse etal 2014 6B.00 1770 24 6280 2080 25 28% 3.7% 0.26 [0.30;0.83] —t—
Hsigh etal 2017 103.69 4800 16 9980 3408 15 1.8% 2.8% 0.09[-0.61;0.80] —pr—
Hwang etal 2016 4760 7.50 9 4700 620 6 0.8% 1.6% 0.08[-0.95:1.11] —-+-—
lwamaoto etal. 2019 7A0 613 6 342 498 6 0.6% 1.3% 0.67 [-0.50;1.85] —
Kutneretal 2010 67.50 1770 11 B0D.OO 16.30 7 0.9% 1.7% -0.69 [-1.67:0.29] —-——r'
Leeetal 2016 5391 1892 22 5481 1678 22 2.6% 3.5% -0.05 [-0.65:0.54] ——
Leeetal 2018 B1.60 77 15 T047 1367 15 1.5% 2.5% 0.97[0.21:1.74] .——-—
Liao etal 2011 11770 2330 20 11670 13.01 20 2.3% 3.3% 0.05[-057:0.67] ——
Lum et al. 2002 470 B29 13 H200 B23 14 1.6% 25% 032[-0.44;1.08] —
Lum et al. 2006 5090 539 6 HBEOD 465 5 0.5% 1.0% -1.28 [-2.64;0.08] —-—
Masiero et al. 2006 5597 1389 10 36101788 10 1.0% 1.7% 1.19[022;2.16] e
Masiero et al. 2011 63.55 2965 11 6082 1775 10 1.2% 2.1% 0.10[-0.75;0.96] —+.=—
Masiero etal 2014 6767 26.36 14 6733 1869 16 1.7% 27% 0.01 [10.70;0.73] —
Page etal 2013 4157 B.1b B 4417 1491 8 0.9% 1.7% -020[-1.19;0.78] ——
Rémy Néris et al. 2021 10916 2006 105 11063 1958 103 12.2% 6.5% -0.07 [-0.35:0.20]
Rodgers et al. 2020 0,80 2250 220 5080 2110 194 24.1% 7.4% 0.00[-0.19;0.19]
Singh etal 2022 Bo10 7a0 12 B27¥0 1430 11 1.3% 2.2% 0.54[-0.29;1.38] ——.—-—
Taravati et al. 2022 G647 2355 17 8345 2189 20 2.1% 31% 014 [-0.50:0.79] —q—
Taveqgiaetal 2016 108.10 1960 27 9730 2160 27 3.0% 3.8% 0.52[-0.03;1.06] H-—
Tomic etal 2017 B620 1039 13 7850 650 13 1.4% 23% 0.B6[0.05:1.67] .,._._
Vanoglio etal 2016 -4400 2900 14 -6510 1640 13 1.4% 24% 086[0.07;1.65] e
Villafane et al. 2017 -BBA0 1440 16 5240 2040 16 1.8% 2.8% 033 [-1.03;0.36] —*——-*
Wuetal 2012 B5.64 11.81 14 7320 1366 14 1.5% 24% 094[015;1.73] —
Yoo etal 2013 T7Aa0 870 11 Fh40 BA0 14 1.3% 2.2% 0.31[-0.53:1.15] ——~—
Total (common effect, 95% CI) 890 869 100.0% - 0.20[0.11;0.30] ¥
Total (random effect, 95% CI) = 100.0% 029[0.15;0.43] * | :

Heterogeneity: Tau® = 0.0628; Chi° = 58.52, df =33 (P < 0.01); I = 44% ' '

P
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b) Dexterity

Experimental
Study Mean SD Total
Bayindir et al. 2022 3750 2154 16
Bustamante Valles et al. 2016 5301128 10
Calabro etal. 2019 -46.00 2000 25
Connelly etal. 2010 19.80 6.09 7
Dehemetal 2019 49501430 15
Grigoras et al 2016 17.00 11897 13
Hesse etal 2014 1070 1480 24
Hsieh etal 2017 12.60 1357 16
Hsu et al. 2021 16.90 1630 17
Hwang et al. 2016 -76.00 87.00 a
Kuo et al 2022 14.00 13.30 a
Lee et al 2021 321 785 10
Masiero et al. 2011 22501311 11
Masiero et al. 2014 2433 T4 14
Ranzani et al 2020 2022 1183 14
Reinkensmeyer et al. 2012 200 440 13
Saleetal 2013 9091350 11
Yoo etal 2013 19.00 16.00 11
Total (common effect, 95% CI) 245

Total (random effect, 95% CI)

Mean
35.00
4.40
-55.00
21.40
6.80
16.50
14.70
2087
12.50
-488.50
4.00
2.88
17.30
15.33
28.00
060
9.11
.70

Haterogeneity: Tau® = 0: Chi® = 14.84, df = 17 (P =0.61): I° = 0%

Weight

7.0%
4.2%
10.4%
2.9%
6.7%
5.3%
10.3%
6.4%
6.7%
3.0%
3.5%
4.2%
4.3%
5.8%
5.7%
5.3%
4.2%
4.0%

Control Weight

SD Total (common) (random)
1213 17 7.0%
726 10 4 2%
30,00 25 10.4%
G.61 7 2.09%
1170 17 6.7%
873 12 5.3%
1810 25 10.3%
2149 15 6.4%
1530 15 6.7%
159.60 6 3.0%
10.50 a 3.5%
773 10 4 2%
13.57 10 4.3%
1301 16 5.8%
11.80 13 b7%
110 13 5.3%
12.02 g 4 2%
350 11 4.0%
240 100.0%

100.0%

SMD [95% CI]
0.14[-0.54;0.82]
0.08 [-0.79;0.97]
0.35[-0.21:0.91]
0.24 [-1.29;0.82)
0.20 [-0.50; 0.89]
0.05 [-0.74;0.83]
-0.24 -0.80;0.32]
-0.45 [-1.16;0.27]
0.27 [-0.43;0.97]
0.18[-0.86:1.21]
0.78 [-0.17;1.76]
0.04 [-0.84:0.92]
0.37 [-0.49:1.24]
0.81[0.06: 1.56]
0.10 [-0.66; 0.86]
0.45[-0.33;1.23]
-0.00 [-0.88:0.88]
1.02[0.12:1.92]

0.19[0.01; 0.37]
0.19[0.01; 0.37]

15 -1 -0
avours Centro

S0 05 1

1.5
Fawvours Experiment
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¢) Arm function
Experimental Control Weight Weight
Study Mean SD Total Mean SD Total (common) (random) SMD [95% CI] Arm function
Aisen etal 1997 1410 970 10 1010 1163 10 06% 1.0% 0.36 [0.53; 1.24 ‘
Ang etal. 2014 820 290 6 360 550 7 0.4% 07% 085[0.22; 212
Aprile et al. 2020 3540 701 91 3170 670 99 59% 27% 0.54[0.25; 0.83]
Bayindir et al. 2022 5700 284 16 5667 243 17 1.1% 1.4% 0.12[-0.56; 0.81
Budhota et al. 2021 4464 977 22 3886 1169 22 14% 1.6% 0.53[0.08; 1.13
Burgar etal 2011 3340 360 17 3820 360 18 09% 1.3% -1.30 [-2.04;-057]
Bustamante Vallesetal 2016  27.60 1470 10 2710 2202 10 0.6% 1.0% 0.03 [-0.85; 0.90]
Calabro etal 2019 36.00 2000 25 3400 2000 25 16% 18% 0.0 [-0.46; 0.65]
Carpinella etal. 2020 42.30 19.85 19 3430 2087 19 1.2% 15% 0.38[0.26; 1.02
Chen etal 2021 35.10 1336 10 2870 1127 10 06% 1.0% 0.50[-0.40; 1.39]
Chen etal. 2022 3470 11.02 10 3643 953 14 07% 1.2% -0.16 [-0.98; 0.65]
Chinembiri et al. 2021 4280 900 20 3540 920 25 1.3% 1.6% 0.81[020; 1.42]
Connelly etal. 2010 15.80 1.20 7 1440 230 T 0.4% 07% 0.77[0.33; 1.86]
Conroy etal 2011 2324 1653 17 1939 1356 198 1.1% 15% 025[-0.41; 091
Coskunsu et al 2022 36.00 2100 11 3267 1799 2 0.6% 1.0% 016 [-0.72; 1.04]
Daly etal 2005 3050 6.38 6 3250 7.06 6 0.4% 0.7% -0.27 [-1.41; 0.87]
Daunoraviciene et al. 2018 4517 1848 17 4176 1541 17 1.1% 1.4% 0.20 [-0.48; 0.87]
De Aradjo etal 2011 2700 329 6 2767 7.09 6 0.4% 07% -011 [-1.24; 1.02]
Dehemetal 2019 51.90 3090 15 4240 3260 17 10% 1.4% 0.29[-0.41; 0.99]
Fasoli etal. 2004 15.70 10.95 30 1630 1581 26 1.8% 1.9% -0.04 [[0.57; 0.48]
Franceschini et al. 2019 30.83 1532 256 2587 2687 23 1.5% 17% 0.64[0.05; 1.22]
Frisoli etal. 2022 36.70 1846 11 3560 2390 11 0.7% 11% 0.89]
‘Gandolfietal. 2019 3238 11.84 16 3450 1280 16 1.0% 1.4% - 0.53]
Grigoras etal 2016 20.00 2095 13 2450 1018 12 0.8% 1.2% - 0.53]
Gueye etal 2021 54.50 1006 25 5420 1393 25 1.6% 18% ; 0.58]
Hesse etal. 2005 2460 1490 21 1040 750 22 12% 15% ;1.84]
Hesse etal 2014 2570 1650 24 3110 1910 25 1.6% 17% - : 0.27]
Housman et al. 2009 330 240 15 220 260 16 1.0% 1.4% ;1.14]
Hsieh etal 2011 49.33 2043 6 4033 2905 6 0.4% 0.7% 1 1.47]
Hsieh etal. 2012 48.00 3487 18 4756 4200 17 1.1% 15% ; 0.67]
Hsieh etal. 2014 4181 3760 16 3975 3188 16 10% 1.4% 0. 1 0.75]
Hsieh etal. 2017 37.81 1353 16 3060 20.41 18 1.0% 1.4% : 0.60]
Hsuetal. 2019 4520 1360 22 4490 1450 21 1.4% 1.6% ; 0.62]
Hsu et al. 2021 4210 1440 17 2760 1260 15 0.9% 1.3% ;1.79]
Hwang etal 2016 2020 690 9 1880 630 B 0.5% 08% ;1.23]
Iwamoto et al. 2019 525 512 6 275 7.149 6 0.4% 07% : 1.52]
Kim etal. 2019 -68.00 600 18 -8300 B8.00 18 0.7% 11% ;2.90]
Kuo etal. 2022 43.00 12,60 9 33.80 11.00 ] 5% 09% 0. ; 1.70]
Kutner etal 2010 52.00 1750 11 5780 2690 7 0.5% 0.8% - : 0.69]
Lee etal 2021 2204 1622 10 2158 16.41 10 06% 1.0% . 0.90]
Lee etal 2018 6007 824 15 5233 820 15 0.9% 1.3% 2 1.67]
Liao etal 2011 51.20 882 20 4080 1314 20 12% 15% ; 1.56]
Lin etal 2022 3813 2044 B2 3110 1534 86 53% 2.6% ; 0.69]
Loetal 2010 2357 1111 47 2131 895 46 3.0% 22% ; 0.63]
Masiero et al. 2006 2243 1109 10 1643 1395 10 06% 1.0% ; 1.35]
Masiero et al. 2007 12.80 550 17 750 950 18 1.1% 1.4% :1.35]
Masiero et al. 2011 4423 1893 11 3844 2090 10 07% 11% ; 1.08]
Masiero et al. 2014 55.67 10.71 14 4467 2682 16 0.9% 1.3% 0. .22; 1.24]
MC Cabe etal 2015 12.00 410 12 1470 470 11 0.7% 11% -D.59 [-1.43; 0.25]
Qrihuela Espina etal 2015 811 407 8 687 318 8 0.5% 0.8% 0.58[-0.40; 1.55]
Page etal. 2013 22.86 19.83 8 2100 2133 8 0.5% 0.8% 0.09 [-0.90; 1.07]
Rabadi et al. 2008 803 176 10 905 191 10 0.6% 1.0% -0.53 [-1.43; 0.36]
Ramos-Murguialday etal. 2019 406 073 16 371 098 12 0.9% 1.3% 0.40[-0.35; 1.16]
Ranzani et al. 2020 36.50 9.35 14 3582 1043 13 0.9% 1.3% 0.06 [-0.70; 0.81]
Reinkensmeyer et al. 2012 27.40 1140 13 2380 800 13 0.8% 12% 0.35[0.42; 1.13]
Rémy Néris et al. 2021 3919 1276 105 3814 1334 103 6.7% 2.7% 0.08[0.19: 0.35]
Rodgers et al. 2020 26.20 17.70 232 2420 18.40 202 13.8% 3.0% 0.11[0.08; 0.30]
Sale etal. 2013 7327 27.02 11 9813 16.90 ] 0.5% 0.9% -1.03 [1.98:-0.08]
Sale etal. 2014 3546 12.24 26 2396 1751 27 1.6% 1.8% 075[0.19; 1.31
Singh et al 2022 5020 650 12 4540 970 11 07% 11% 0.57 [-0.27; 1.40]
Susanto etal 2015 37.00 12.48 9 4030 754 10 06% 1.0% -0.31 [-1.22: 0.60
Takahashi et al. 2016 850 790 30 680 880 26 1.8% 1.8% 0.31[-0.22; 0.84]
Takebayashi etal 2022 2842 862 42 2500 900 36 2.4% 21% 0.38[-0.06: 0.83]
Taravati et al. 2022 2424 1002 17 2335 1001 20 12% 15% 0.09[-0.56; 0.73]
Taveggia etal 2016 54.70 2220 27 5060 1640 27 17% 1.8% 0.21]0.33; 0.74
Timmermans et al. 2014 5267 1188 11 51.33 11.88 11 0.7% 11% 0.1 [-0.73; 0.94]
Tomic etal. 2017 4450 351 13 3410 268 13 0.3% D6% 3.22[2.00; 4.44]
Vanoglio etal. 2016 60.40 2570 14 3320 2750 13 0.8% 1.2% 0.99[0.19; 1.80
Villafane etal. 2017 55.00 1960 16 5110 3660 16 1.0% 1.4% 0.13[0.56; 0.82
Volpe et al 2008 1573 663 11 1510 538 10 07% 11% 010[-0.76; 0.96
Volpe etal 2000 12.00 3.00 30 1000 400 26 1.7% 1.8% 0.56[0.03: 1.10
Wolietal 2015 4340 BT8 47 4280 B854 45 3.0% 2.2% 0.06 [-0.35; 0.47
Wu etal. 2012 4714 1097 14 4857 1232 14 0.9% 1.3% -0.12[-0.86: 0.62
Total (commoen effect, 95% CIy 1638 1594 100.0% - 026 [0.19; 0.33]
Total (random effect, 85% CIj —  100.0% 0.27 [0.17; 0.38]

Heterogeneity: Tau® = 0.0821: Chi° = 140.18,

df =72 (P <0.01); P = 49%

Favours Experiment
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d) Muscle tone

Experimental
Study Mean SD Total
Burgar etal 2011 050 037 17
De Aradjo etal 2011 -2.00 0.00 3]
Franceschini etal. 2019 067 079 25
Frisoli et al. 2022 -18.60 17.756 11
Hesse etal 2005 170 240 21
Hesse etal 2014 =220 280 24
Hwang etal. 2016 -1.20 040 |
Lee etal 2016 -1.36 049 22
Loetal 2010 087 082 47
Masiero et al 2011 090 022 11
Masiero etal 2014 000 000 14
Rabadi et al. 2008 273 129 10

Hamos-Murguialday etal. 2019 9143 183 16
Sale etal 2013 473 4140 11
Sale etal 2014 073 108 26
Singh et al. 2022 -129 030 12
Taveggia et al. 2016 -4.00 160 27
Villafane et al. 2017 060 080 16
Volpe et al. 2008 627 332 11
Total (common effect, 95% CI) 336

Total {random effect, 95% CI)

Weight

5.8%
2.8%
6.5%
4.6%
6.2%
6.5%
3.6%
6.2%
T.7%
3.8%
5.3%
4.4%
4.4%
4.2%
6.7%
4.6%
6.7%
5.5%
4.5%

Control Weight
Mean SD Total (common) (random)
044 042 18 5.5%
-1.50 055 G 1.5%
-1.00 158 23 75%

22001500 11 3.4%
-180 170 22 6.7%
-240 3480 25 TT%
-1.30 1.00 G 2.3%
-164 073 22 6.7%
-112 075 46 14.4%
060 012 10 2.4%
033 0.81 16 4.5%
-348 140 10 1%
636 148 12 32%
225 2492 q 28%
-115 1147 27 B2%
-1.58 060 11 3.4%
-4.40 1480 27 B.4%
040 070 16 5.0%
-6.00 411 10 3.3%

a2y 100.0%

Heterogensaity: Tau® = 0.1646; Chi* = 40.37, df = 18 (P < 0.01): [ = 559,

100.0%

SMD [95% CI]
-0.15[-0.81; 0.52]
-1.19[-2.45; 0.08]
0.27 [-0.30; 0.84]
0.20 [-0.64; 1.04]
0.05 [-0.55; 0.65]
0.06 [-0.50; 0.62]
0.14 [-0.90; 1.17)]
0.44 [-0.16; 1.04]
0.32 [-0.09; 0.72]
-1,58 [-2.59; -0.58]
0.55[-0.19; 1.28]
0.32 [-0.56; 1.20]
-1.59 [-2.46;-0.72]
-0.66 [-1.56; 0.25]
0.37 [-0.18; 0.91]
062 [-0.22; 1.46]
0.22 [-0.31; 0.76]
-0.26 [-0.96; 0.44]
-0.07 [-0.93; 0.79]

0.07 [-0.09; 0.22]
-0.02 [-0.26; 0.23]

g

-.I---
I

------T-T_%-+_-r-_-T
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e) Pain
Experimental Control Weight Weight

Study Mean SD Total Mean SD Total (common) {random) SMD [95% CI] Pain

Aprile et al. 2020 -280 105 o1 -260 098 99 24 7% 16.1% -0.20 [-0.48;0.09] -

Kimetal 2019 410 070 18 -650 100 18 23% 12.6% 272 [1.79:3.65] b —_—

Rabadi et al 2008 2288 465 102183 465 10 2.6% 12.9% 022 [-0.66;1.10] —

Rodgers et al. 2020 250 320 232 -270 320 206 B7.0% 16.4% 0.06[-0.13;025] H;

Taveggia etal 2016 170 120 27 -250 160 27 6.8% 18.0% 056[0.01:1.10] e

Villafane et al. 2017 060 300 16 -690 1300 16 3.9% 14.0% 0.65 [-0.06;1.36] F—

Volpe et al. 2008 2310 1327 11 2280 1581 10 2.7% 13.1% 0.02 [-0.84:0.88) —=

Total (common effect, 95% CI) 405 386  100.0% - 0.12 [-0.02; 0.26] ;

Total (random effect, 95% CI) - 100.0% 0.53 [-0.15; 1.20]

Heterogensity: Tau® = 0.7195: Chi = 39.71, df =& (P = 0.01); I = B5% o r T T
10 1 2 3

ontrol  Favours Experiment
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f) Strength

Experimental
Study Mean SD Total
Budhota et al. 2021 941 48B4 22
Connelly etal 2010 159.00 33.00 7
Fasoli etal 2004 G680 329 30
Hesse etal 2005 2180 1050 21
Hesse etal 2014 1580 1110 24
Housman et al. 2008 080 300 15
Hsiehetal 2017 873 483 16
Hsiehetal 2011 381 135 G
Hwang et al. 2016 16.20 1010 a
lwamato et al. 2019 249 351 i
Lee etal 2016 1.84 125 22
Lee etal 2021 358 bH02 10
Masiero et al. 2007 210 140 17
Masiero etal. 2011 365 136 11
Masiero etal. 2014 400 004 14
Masiero et al. 2006 383 325 10
Page etal 2013 1314 662 8
Reinkensmeyer et al. 2012 390 320 13
Saleetal 2013 REBO 260 11
Taravati et al 2022 1282 1241 17
Vanoglio et al 2016 1078 1056 14
Wu etal 2012 51.34 1475 14
Yoo etal 2013 850 580 11
Total (common effect, 95% CI) 328

Total (random effect, 95% CI)

Weight

5.3%
2.7%
5.6%
4.9%
5.5%
4.8%
4.8%
3.1%
3.5%
3.1%
5.4%
4.1%
4.6%
4.2%
4.7%
4.0%
3.7%
4.5%
4.1%
5.1%
3.6%
4.4%
4.1%

Control Weight

Mean SD Total (common) {random)
781 370 22 T 1%
113.00 8.00 T 1.5%
4090 459 26 B.O%
680 B30 22 b.3%
17.00 1200 25 B1%
080 230 16 5.1%
699 HBE 15 5.1%
333 1.69 G 2.0%
1350 820 L] 2.4%
123 289 i 1.8%
166 04896 22 T2%
398 BE27 10 3.3%
070 080 18 4.5%
420 328 10 3.4%
433 0.8 16 4 7%
233 247 10 32%
1250 529 & 2.6%
410 440 13 4.3%
725 2318 | 3.3%
11.00 12898 20 6.1%
557 2488 13 2.5%
J6.16 1454 14 4.0%
510 230 1 3.4%
325 100.0%

Heterogeneity: Tau” = 0.2600: Chi* = 56.95, df = 22 (P < 0.01): F = 1%

100.0%

SMD [95% CI]
0.36 [-0.23; 0.96]
1.79[0.48:3.10]
0.48 [-0.06; 1.01]
1.56 [0.87;2.25]
-0.10 [-0.66; 0.46]
0.00 [-0.70; 0.70]
0.31 [-0.40; 1.02]
0.29 [-0.85; 1.43]
0.27 [-0.77; 1.31]
0.36 [-0.78; 1.51]
0.25 [-0.35; 0.84]
-0.07 [-0.95; 0.80]
1.43[0.68:2.18]
-0.22 [-1.08;0.64]
-0.54 [-1.28;0.19]
0.53 [-0.36; 1.43]
0.10 [-0.88; 1.08]
-0.05[-0.82;0.72]
-0.00 [-0.97;0.79]
0.14 [-0.51;0.79]
2.30[1.30:3.31]
1.01[0.21;1.80]
0.74 [-0.13; 1.61]

0.40 [ 0.24; 0.56]
0.44[0.17;0.71]

Favours Experiment
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Supplementary Material 7. Meta-analyses for each outcome considering the clinical relevance.

a) Activity of daily living

Experimental Control Weight Weight

Study Mean SD Total Mean SD Total (common) (random) SMOS [95% CI]

Alsen etal 19497 116 033 10 147 056 10 1.6% 3.2% -0.00[-0.41; 0.40]
Aprile etal 2020 172 030 91 167 0206 99 35.4% 8.3% 0.05[-0.04; 0.13]
Burgar et al 2011 225085 17 195 068 18 0.8% 2.0% 0.30[-0.25; 0.85]
Carpinella et al. 2020 486 070 19 458 083 189 0.8% 22% 0.39[-0.14; 0.91]
Chen etal 2021 203 037 10 189 034 10 2.6% 43% 014 [-047; 0.45]
Chinembiri et al. 2021 205 026 20 154 D42 25 6.2% 62% 051[031; 0.71]
Conray et al. 2011 1273 303 171156 261 19 01% 0.2% 1.7 [-0.68; 3.03]
Daunoraviciene et al. 2018 145 082 17 126 143 17 0.4% 1.1% 0.19[-0.59; 0.97]
Fasoli et al. 2004 243 045 30 203 060 26 3.2% 4.7% 040[0.42; 0.69]
Gueye et al. 2021 504 037 25 477 070 25 2.6% 43% 0.27[-0.04; 0.58]
Hesse etal 2014 184 081 24 179 050 25 2.6% 43% 045[-0.16; 0.46]
Hsieh etal 2017 471 218 16 454 155 15 01% 0.4% 0.18[-1.15; 1.50]
Hwang etal. 2016 BO7 127 g 787 105 6 0.2% 05% 0.10[-1.08; 1.28]
lwamoto et al. 2019 0.34 028 6 046 0.23 [ 3.0% 46% 0.19[-0.10; 0.47]
Kutner etal 2010 1144 3.00 11 1356 276 7 0.0% 01% -212 [-4.83: 0.59]
Leeetal 2016 154 064 22 157 048 22 2.8% 4.4% -003[-0.33; 0.27]
Leeetal 2018 233 022 15 201 039 15 4.8% 6.7% 0.32[0.09; 0.55]
Liao etal 2011 535106 20 530059 20 0.8% 2.1% 0.05[-0.49; 0.58]
Lum etal. 2002 249 038 13 236 037 14 31% 47% 0212[0.46; 0.41]
Lum et al. 2006 231 024 6 264 0.21 5 3.5% 4.9% -0.32 [-0.59:-0.05]
Masiero et al. 2006 329 082 10 2142105 10 0.4% 1.0% 1.17[0.34; 1.99]
Masiero et al. 2011 374174 11 358104 10 0.2% 0.5% 0.15[-1.06; 1.37]
Masiero et al. 2014 388155 14 396110 16 0.3% 0.8% 0.02[-0.96; 0.99]
Page etal 2013 705138 B 749 253 B 01% 0.2% -0.44 [-2.44; 1.55]
Rémy Neéris etal. 2021 406 091 105 5.03 0.BY 103 4.2% 5.3% -0.07 [0.31; 0.18]
Rodgers etal 2020 861 381 220 BB1 358 1904 0.5% 1.3% 0.00[-0.71; 0.71]
Singh etal 2022 256 023 12 236 041 1 3.4% 49% 0.18[-0.09; 0.46]
Taravati etal 2022 438107 17 423100 20 0.6% 1.5% 0.45[-0.52; 0.82]
Taveggia etal 2016 491 08O 27 442 08B 27 1.0% 2.3% 0.49[-0.01; 0.99]
Tomic etal 2017 246 030 13 224 019 13 6.9% 6.4% 0.22[0.03; 0.41]
Vanoglio etal 2016 -4.40 290 14 -651 164 13 01% 0.2% 2.11[0.35; 3.87]
Villafane etal 2017 581141 16 -521 204 16 0.2% 0.5% -0.60[-1.82; 0.62]
Wuetal 2012 1452 200 141242 232 14 04% 0.3% 2.09[049; 3.70]
Yoo etal 2013 223028 11 245045 M T.3% 6.5% 0.07 [-0.11; 0.26]
Total (common effect, 95% CI) 890 B69  100.0% - 0.13[0.08; 0.18]
Total (random effect, 95% CI) - 100.0% 0.17 [ 0.08; 0.26]

Heterogeneity: Tau® = 0.0227; Chi° = 66.43, df = 33 (P < 0.01); 17 = 50%

Activity of daily fiving
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Favours Experiment
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b) Dexterity

Experimental Control Weight Weight
Study Mean SD Total Mean SD Total (common) (random) SMOS [95% CI] Dexterity
Bayindir et al. 2022 625 359 16 b83 202 17 1.3% 1.3% 042 [1.59:2.42]
Bustamante Vallesetal 2016 088 188 10 073 121 10 2.8% 28% 015[1.24;1.54]
Calabrd et al. 2019 -144 062 25 -1.72 094 25 27 6% 276% 02B8[-0.16;072] =
Connelly etal. 2010 3.30 1.0 ¥ 357 110 7 4.4% 4.4% -0.27 [-1.38:0.84] = r—
Dehemetal 2015 168 238 15 1145185 17 2.3% 2.3% 043 [1.09;1.95] +
Grigoras etal 2016 283 200 13 275145 12 2.9% 2.9% 0.08[1.28:1.44]
Hesse etal 2014 178 247 24 245 302 25 2.3% 2.3% 067 [-2.21;087)
Hsieh etal 2017 211 226 16 348 358 15 1.2% 1.2% -1.36 [-3.49;0.76] —
Hsu et al. 2021 282 272 17 20B. 255 15 1.6% 1.6% 073[-1.09;2.56]
Hwang et al. 2016 -238 272 9 -3.08 4089 5] 0.3% 0.3% 070[-3.67;5.07]
Kuo et al 2022 233 222 9 067 175 a 1.6% 1.6% 167 [0.18:351]
Lee etal 2021 054 131 10 048 129 10 4.2% 4.2% 0.06[-1.08;1.19]
Masiero et al 2011 375 218 11 288 226 10 1.5% 1.5% 087 [1.04;277]
Masiero etal. 2014 406 124 14 256 217 16 3.5% 3.5% 1.50[0.26;2.74] —
Ranzani et al. 2020 487 199 14 467 197 13 2.4% 24% 0.20[1.29:1.70] *
Reinkensmeyer et al. 2012 033 068 13 010 018 13 36.5% 36.5% 023 [0.15;062] "
Saleetal 2013 151 225 11 1562 2.00 a 1.5% 1.5% -0.00[-1.87;1.86]
Yoo etal 2013 317 267 11 112 058 1 2.1% 21% 2.05[0.44;3.66] ————
Total {common effect, 95% CI) 245 240 100.0% - 0.30 [ 0.06; 0.53] -
Total (random effect, 95% CI) - 100.0% 0.30[0.06;0.53] -

Heterogeneity: Taw® = 0: Chi® = 16.26, df = 17 (P =0.51): I° = 0% ' ' ' '
4 2 0 2 4
Favours Control - Favours Experiment
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c)

Arm function

Study
Aisen etal. 1997

Ang etal 2014

Aprile et al. 2020
Bayindir et al. 2022
Budhota et al. 2021
Burgar etal. 2011
Bustamante Valles et al. 2016
Calabro etal 2019
Carpinella etal. 2020
Chen et al. 2021

Chen etal 2022
Chinembiri et al. 2021
Connelly etal. 2010
Conray etal. 2011
Coskunsu et al. 2022
Daly et al. 2005
Daunoraviciene et al. 2018
De Aradgjo etal 2011
Dehem etal. 2019
Fasoli etal. 2004
Franceschini etal 2019
Frisoli et al. 2022
Gandolfi etal 2019
Grigoras etal. 2016
Gueye etal 2021
Hesse et al 2005
Hesse etal 2014
Housman el al. 2009
Hsieh etal 2011

Hsieh et al. 2012

Hsieh etal. 2014

Hsieh etal. 2017

Hsu etal 2019

Hsu etal. 2021

Hwang et al. 2016
wamoto etal. 2019
Kimetal 2019

Kuo etal. 2022

Kutner etal 2010

Lee stal 2021

Lee etal 2018

Liao etal. 2011
Linetal 2022

Lo etal. 2010

Masiero et al. 2006
Masiero etal 2007
Masiero etal. 2011
Masiero etal 2014

MC Cabe etal 2015
Crihuela Espina etal. 2015
Page etal 2013
Rabadi etal. 2008
Ramos-Murguialday etal. 2019
Ranzani et al 2020
Reinkensmeyer et al. 2012
Rémy Neéris et al. 2021
Rodgers et al. 2020
Sale etal 2013

Sale etal 2014

Singn et al. 2022
Susanto etal. 2015
Takahashi et al. 2016
Takebayashi etal. 2022
Taravati etal 2022
Taveggiaetal. 2016
Timmermans et al. 2014
Tomic etal 2017
Vanoglio et al. 2016
Villafane etal. 2017
Volpe etal. 2008

Volpe etal. 2000
Wolfetal 2015

Wu etal 2012

Experimental Control
Mean SD Total Mean SD
269185 10 192 222
1.56 0.55 6 D69 1.05
674 133 91 604 1.28
10.86 0.54 16 10.79 046
850 186 22 740 223
6.36 069 17 728 069
526 280 10 516 420
6.86 381 25 648 381
8.06 3.78 19 653 3.98
669 254 10 547 215
6.61 210 10 604 1.82
817 171 20 674 175
374 028 7 339 054
443 315 17 360 258
300 175 11 272 1.50
581 122 6 619 1.34
860 352 17 785284
372 045 6 382 098
089589 15 808 621
299 209 30 310 301
750282 25 483 512
6.99 352 11 6.78 4.55
617 226 16 657 246
3.81 399 13 467 1.94
10.38 182 251032 265
469 284 21 198 143
490 3.14 24 592 3.64
0.63 046 15 042 0.50
0.40 3.89 6 7.68 553
9.14 664 18 906 800
786 716 16 757 6.07
720 258 16 754 3.89
8.61 259 22 B55 276
802 274 17 526 240
279 085 9 259 087
0.40 0.39 6 021 055
-227 020 18 -277 027
8.19 240 9 644 210
292 088 11 325 151
420 309 10 411 313
1144 157 15 89897 1.56
975 168 20 779 250
726 3.89 82 592 292
449 212 47 406 171
3.09 153 10 227 1.82
177 076 17 103 1.31
842 361 11 732570
10.60 204 14 851 511
282 096 12 346 1.11
2.14 0.96 9 162 0.75
435 378 B 400 406
1141 024 10 125 0.26
086 0.17 16 087 023
503 129 14 485 140
522 2147 13 453 1.62
746 243 105 726 2.54
4080 337 232 461 350
1396 515 11 1869 322
675 233 26 456 3.34
956 1.24 12 865 1.85
7.05 2.38 9 7.68 144
181 150 30 131 168
541 164 42 476 1.71
462 1.91 17 445191
421 171 27 389126
10.03 226 11 978 2.26
848 067 13 650 051
465 198 14 255212
423 1.51 16 383 2.82
217 091 11 208 074
166 041 30 1.38 0.55
827 167 47 B17 163
808 209 14 025 235
1638

Total (common effect, 95% CI)
Total (random effect, 95% CI)

Weight  Weight
Total (common) (random)
10 2% 0.8%
74 06% 19%
a9 36% 29%
17 4.2% 29%
22 0.3% 1.4%
18 24% 27%
10 0.1% 0.3%
25 0.1% 0.6%
19 0.1% 05%
10 0.1% 0.6%
14 0.2% 09%
25 0.5% 1.6%
7 24% 27%
19 0.1% 0.7%
a 02% 11%
6 0.2% 1.1%
17 0.1% 0.6%
& 07% 1.9%
17 0.0% 0.2%
26 0.3% 12%
23 0.1% 05%
" 0.0% 0.3%
16 0.2% 09%
32 0.1% 05%
25 0.3% 1.3%
22 0.3% 1.2%
25 0.1% 0.7%
16 4.4% 29%
6 0.0% 01%
17 0.0% 01%
16 0.0% 02%
15 0.1% 05%
21 0.2% 0.9%
15 0.2% 08%
i 06% 1.8%
6 1.7% 25%
18 20.8% 3.2%
9 0.1% 0.6%
7 0.3% 1.3%
10 0.1% 0.4%
15 04% 1.5%
20 03% 1.2%
86 0.5% 1.6%
46 0.8% 21%
10 0.2% 1.0%
18 10% 22%
10 0.0% 0.2%
16 0.1% 0.4%
il 07% 1.9%
] 07% 2.0%
8 0.0% 0.2%
10 10.0% 3.1%
12 20.5% 32%
13 0.5% 1.6%
13 0.2% 11%
103 1.1% 23%
202 12% 23%
a 0.0% 0.2%
27 0.2% 1.0%
il 03% 1.3%
10 0.2% 0.8%
26 07% 1.9%
36 0.9% 21%
20 0.3% 1.3%
27 0.8% 2.0%
" 0.1% 0.7%
13 24% 27%
13 0.2% 1.0%
16 0.2% 1.0%
10 1.0% 22%
26 T4% 3.1%
45 1.1% 23%
14 0.2% 9%
1594  100.0% -
- 100.0%

Heterogeneity: Tau” = 0.2743; Chi* = 204,74, df = 72 (P < 0.01); I° = 65%

SMOS [95% CI]
0.76[1.03: 2.55]
0,88 [0.02; 1.77]
0.70[0.33; 1.08]
0.06 [0.28; 0.41]
110 [0.11; 2.31]
0.91 [-1.37;-0.46]
0.10[-3.03; 3.22]
038 [1.73; 2.49]
152 [0.94; 3.99]
122 [-0.84; 3.28]
033 [1.94; 1.28]
143[0.41; 245]
035 [-0.10; 0.81]
0.73[1.16: 2:63]
0.28[1.15; 1.70]
038 [1.83; 1.07]
065 [-1.53; 2.83]
-0.09 [-0.96; 0.77]
1811:2.38; 6.00]
0.1 [-1.49; 1.26]
26610.28; 5.04]
021[-3.19; 361]
-040[-2.04; 1.23]
0.86[3.29; 157]
0,06 [-1.23; 1.34]
27011.35; 4.06]
1,03 [2.93; 0.87]
021 [-0.13; 0.54]

039[4.21; 499]
0.34 [2.68; 2.00]
0.06 [1.55; 1.66]
276 [0.98; 4.54]
0.19[0.74; 1.13]
0.19[-0.35; 0.74]
0.50[0.35: 0.65]
175 [0.33; 3.83]
033 [1.59; 0.93]
0,09 [2.64; 2.81]
1.47[0.35; 2.509]
1,96 [0.64: 3.28]
1.340.29; 2.38]
0.43[0.35; 1.21]
0,83 [0.70; 2.35]
0.73[0.03; 1.44]
1.10[3.02; 5.23]
2,10 [0.63; 4.82]
-0.64[-1.49; 0.22]
0.53[0.29; 1.34]
0.35[-3.49: 4.20]
0.14 [0.36; 0.08]
0.08 [0.07; 0.24]
0.08[0.94; 1.10]
0,69 [0.76; 2.13]
0.20 [-0.48; 0.88]
038 [0.27: 1.03]
47484
219[0.65; 3.74
091 [0.38; 2.21]
0.63[242; 1.16]
050 [0.34; 1.33]
0.65 [0.10: 1.40]
0.17 [-1.06; 1.40]
0.32[0.49; 1.12]
0.25[1.64; 2.14]
1.98 [1.52; 2.44]
2.09[0.54; 3.64]
030 [-1.26: 1.86]
0,00 [0.62; 0.80]
0.28[0.02; 0.53]
0.10 [0.58; 0.77]
027 [1.92: 137]

0.30[0.23; 0.37]
045[0.27; 0.64]

Arm function

s;u

5
Favours Experiment
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d) Muscle tone

Experimental Control Weight Weight
Study Mean SD Total Mean SD Total (common) (random) SMOS [95% CI] Muscle Tone
Burgar et al. 2011 050 037 17 -044 042 18 13.4% 9.9% -0.06[-032; 0.20] g
De Aradjo etal 2011 -2.00 0.00 6 -1.50 055 3] 4 8% 7.9% -0.50[-0.94:-0.06] =
Franceschini etal 2019 067 079 25 -100 158 23 1.8% 52% 033[-0.28; 1.058] *
Frisali et al. 2022 -1860 1775 11 -22.00 1500 11 0.0% 0.0% 340[-10.33:17.13]
Hesse et al. 2005 170 240 21 -180 170 22 0.6% 25% 0410[-1.15; 1.35] -
Hesse et al 2014 220 280 24 -240 350 25 0.3% 1.4% 020[-1.57;1.97] -t
Hwang et al. 2016 -1.20 040 9 130 1.00 6 1.3% 43% 010]-0.74; 0.94] +H
Lee etal 2016 -136 049 22 -164 073 22 6.9% 8.7% 028[-0.09; 0.65] J--
Loetal 2010 087 082 47 -112 075 46 8.1% 93% 025[-0.07; 0.57] :
Masiero et al. 2011 080 022 11 -060 042 10 41 4% 10.9% -0.30[-D.45:-0.15] #
Masiero etal 2014 -0.00 000 14 -033 081 16 5.9% 8.4% 033[-0.06: 0.73]
Rabadi etal 2008 273 129 10 -348 140 10 0.7% 27% 045[-0.73; 1.63] -
Ramos-Murguialday etal. 2019 913 183 16 -636 148 12 0.6% 25% -277[-4.00;-1.54] -
Sale etal 2013 -473 4140 11 -225 282 a 01% 0.5% -2.48[-b5.56; 0.60]
Sale etal 2014 073 108 26 -115 147 27 2.5% 6.2% 042[-0.19;1.03] "
Singh etal. 2022 -128 030 12 -159 060 14 6.0% 8.4% 0.30[-0.09; 0.69] :
Taveqggia etal 2016 -4.00 160 27 -440 180 27 1.1% 38% 040]-0.54; 1.34] R
Villafane etal 2017 060 080 16 -040 070 16 3.4% 7.0% 020[-0.72; 0.32] 4
Volpe etal. 2008 -6.27 332 11 -6.00 411 10 01% 05% -0.27[-3.48; 2.04]
Total (common effect, 95% CI) 336 327 100.0% - -0.08 [-0.17; 0.02]
Total (random effect, 85% CI) - 100.0% 0.01[-0.22; 0.23]

Heterogeneity: Tau® = 0.1120; Chi’ = 54.37, df = 18 (P < 0.01); I* = 67% e A
1510 -5 0 5 10 156
Favours C Favours Experiment
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e) Pain
Experimental Control Weight Weight

Study Mean SD Total Mean SD Total (common) (random) SMOS [85% CI] Pain

Aprile etal. 2020 280105 91 -260 098 99 46 8% 16.1% -0.20 [-0.49;0.09] & |

Kimetal 20149 477 081 1B 756 116 18 9.2% 147% 279[213;3.45] L ——

Rabadi et al. 2008 267 054 10 255 054 10 17.5% 15.5% 0.12 [-0.35;0.60]

Rodgers etal 2020 250 320 232 270 320 206 10.9% 15.0% 0.20 [-0.40;0.80] ——

Taveggia etal 2016 470120 27 -250 160 27 6.9% 14.2% 0.80[0.05;1.55] ———

Villafane etal 2017 007 035 16 DBO 151 16 6.8% 14.2% 073 [-0.03:1.49] —=—

Volpe etal. 2008 269 154 11 265 184 10 1.8% 10.4% 0.03 [-1.42;1.49] —_—T

Total {common effect, 95% CI) 405 386  100.0% - 0.31[0.11;0.51] >

Total {random effect, 95% CI) - 100.0% 0.65[-0.13; 1.42] =

Heterogeneity: Tau® = 0.9507: Chi’ = 70.55, df = & (P < 0.01): 2 = 919, N 1
2 -1 0 1 2 3

-3

Favours Experiment
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f) Strength

Experimental Control Weight Weight
Study Mean SD Total Mean SD Total (common) (random) SMOS [85% CI] Strenght
Budhota et al. 2021 188 0897 22 1566 074 22 B.6% ¥6% 032]-019; 0.83] ]
Connelly etal 2010 3180 660 T 2260 1.60 i 01% 03% D20[4.17:.14.23] —_—
Fasoli et al. 2004 G680 328 30 490 459 26 0.5% 1.7% 1.90[-022; 4.02] =
Hesse etal 2005 2180 1050 21 680 830 22 0.1% 0.3% 1500 9.33;20.67] ——
Hesse etal 2014 1580 1110 241700 1200 25 0.1% 02% -1.20[-7.67; 527]
Housman et al 2009 016 060 15 046 046 16 15.6% B.5% 0.00]-0.38; 0.28] Kfl
Hsieh etal 2017 176 089 16 140 1147 15 3.8% 6.0% 035[-042; 1.11]
Hsieh et al. 2011 381 135 6 333 169 6 0.7% 2.3% 048[-125; 221] B iE
Hwang etal. 2016 324 202 9 270 164 G 0.6% 2.0% 0.54[-1.32; 2.40] T
wamoto etal. 2019 050 070 6 025 0.8 6 4.2% 6.2% 025[-0.48; 0.08] T
Lee etal 2016 184 125 22 1566 098 22 5.1% 6.6% 0.28[-0.38; 0.04] ;
Lee etal 2021 072 100 10 08B0 105 10 2.7% 5.2% -0.08[-098; 0.82]
Masiero et al. 2007 210 110 17 070 08B0 1B 5.4% 6.8% 140][ 0.76; 2.04]
Masiero etal 2011 365 136 11 420 328 10 0.5% 1.6% -0.56[-2.74; 1.63]
Masiero etal. 2014 400 004 14 433 081 16 14.0% 84% -033[-073; 0.07]
Masiero et al. 2006 383 325 10 233 247 10 0.3% 1.2% 160[-093; 413]
Page etal 2013 143 072 8 136 057 8 5.5% 6.8% 0.07[-057; 071]
Reinkensmeyer et al. 2012 078 064 13 082 0B 13 6.4% 7.1% -0.04-063; 0.55]
Saleetal 2013 EB0 260 11 725 2318 a 0.0% 0.0% -1 45 [16.67:13.77]
Taravati et al. 2022 256 248 17 220 260 20 0.8% 2.5% 036 [-1.28; 2.00]
Vanoglio etal. 2016 216 021 14 141 060 13 19.1% B7% 1.04[070; 1.39]
Wuetal 2012 558 160 14 393 158 14 1.6% 3.9% 165[ 047; 2.83]
Yoo etal 2013 170 146 11 102 046 11 4.1% 6.1% 0.68[-0.06; 142]
Total {commeon effect, 95% CI) 328 325  100.0% - 0.39] 0.24; 0.54]
Total {random effect, 95% CI) -  100.0% 048[ 0.18; 0.78]

Heterogeneity: Tau® = 0.2380; Chi® = 90.79, df = 22 (P < 0.01): F = 76% ' ' ' ' '
-20 -10 0 10 20
Favours Control  Favours Experiment

Abbreviation: SMOS, standardized MCID overall score
Notes: The blue line (SM0OS=1) indicates the line of clinical non-relevance
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Supplementary Material 8. Meta-analyses for each outcome considering subgroups for statistical significance meta-analyses.

Domain Subgroup Subgroup category SN Fixed effect 95% Cl fixed Random effects 95% Cl random |2
Proximal 25 0.17 0.06, 0.28 0.27 0.11,0.43 38%
Arm segments Distal 4 031 -0.04, 0.67 0.19 -0.55,0.93 74 %
Both 5 0.29 0.06, 0.51 0.36 0.02,0.70 41 %
Unilateral 25 0.18 0.07,0.29 0.30 0.12,0.48 48 %
Activity of Robot types Bilateral 3 0.29 -0.11, 0.70 0.32 -0.21, 0.85 43 %
daily living Both 6 0.24 0.02,0.45 0.24 0.02,0.45 43 %
Conventional therapy 21 0.16 0.05, 0.27 0.25 0.09, 0.41 35%
Content of con- Occupational therapy 4 0.82 0.44,1.20 0.81 0.23,1.40 56 %
trol groups Task-oriented approach 3 -0.18 -0.68, 0.31 -0.18 -0.68, 0.31 0%
Conventional therapy + occupational therapy 1 -0.33 -1.03, 0.36 -0.33 -1.03, 0.36 -
Others 5 0.35 0.05, 0.64 0.35 0.05, 0.64 0%
Proximal 9 031 0.05, 0.56 0.31 0.03, 0.59 14 %
Arm segments Distal 7 0.17 -0.14, 0.47 0.17 -0.14,0.47 0%
Both 2 -0.14 -0.62,0.33 -0.14 -0.62,0.33 0%
Unilateral 15 0.31 0.10,0.51 0.31 0.10,0.51 0%
Robot types Bilateral 1 -0.45 -1.16,0.27 -0.45 -1.16,0.27 -
Dexterity Both 2 -0.14 -0.62,0.33 -0.14 -0.62,0.33 0%
Conventional therapy 11 0.33 0.01, 0.56 0.33 0.10, 0.56 0%
Occupational therapy 1 0.00 -0.88, 0.88 0.00 -0.88, 0.88 -
Content of con- Task-oriented approach 2 -0.01 -0.58, 0.57 0.13 -1.08,1.34 76 %
trol groups Virtual reality 1 -0.24 -1.29,0.82 -0.24 -1.29,0.82 -
Conventional therapy + occupational therapy 2 0.20 -0.35,0.75 0.20 -0.35,0.75 0%
Others 1 -0.24 -0.80, 0.32 -0.24 -0.80, 0.32 -
Proximal 44 0.19 0.10,0.28 0.21 0.09, 0.32 31%
Arm segments Distal 19 0.33 0.15,0.50 0.35 0.08, 0.63 55 %
Both 10 0.41 0.25, 0.57 0.52 0.06, 0.97 71%
Unilateral 60 0.25 0.18,0.33 0.28 0.18,0.38 39%
Arm function Robot types Bilateral 8 0.30 0.05, 0.55 0.29 -0.07, 0.66 53%
Both 5 0.24 0.01, 0.46 -0.01 -0.75,0.73 86 %
Conventional therapy 45 0.28 0.19, 0.36 0.31 0.18, 0.45 54 %
Content of con- Occupational therapy 6 041 0.09, 0.74 0.34 -0.20, 0.89 61 %
trol groups Task-oriented approach 5 0.08 -0.30,0.47 0.08 -0.30,0.47 0%
Virtual reality 1 0.77 -0.33, 1.86 0.77 -0.33,1.86 -
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Intensive therapy 4 0.17 -0.12,0.46 0.17 -0.12,0.46 0%
Conventional therapy + occupational therapy 4 0.24 -0.16, 0.63 0.20 -0.44, 0.83 61 %
Others 8 0.12 -0.11, 0.36 0.11 -0.29, 0.52 61 %
Proximal 15 0.12 -0.07, 0.30 0.09 -0.14,0.31 42 %
Arm segments Distal 1 -0.26 -0.96, 0.44 -0.26 -0.96, 0.44 -
Both 3 0.00 -0.31,0.31 -0.35 -1.47,0.77 87 %
Robot types Unilateral 17 0.08 -0.08, 0.25 -0.03 -0.32,0.27 60 %
Muscle tone Both 2  -0.02 -0.45, 0.40 -0.02 -0.45, 0.40 0%
Conventional therapy 11 0.17 -0.04, 0.38 0.11 -0.19,0.41 51%
Content of con- Occupational therapy 1 -0.66 -1.56, 0.25 -0.66 -1.56, 0.25 -
trol groups Intensive therapy 2 024 -0.13,0.61 0.24 -0.13,0.61 0%
Conventional therapy + occupational therapy 2 -0.04 -0.58, 0.51 -0.04 -0.59, 0.52 2%
Others 3 -0.24 -0.61, 0.13 -0.45 -1.47,0.58 82 %
Proximal 5 0.20 0.03,0.37 0.68 0.27,1.63 88 %
Arm segments Distal 1 0.65 -0.06, 1.36 0.65 -0.06, 1.36 -
Both 1 -0.20 -0.48, 0.09 -0.20 -0.48, 0.09 -
Pain Robot types Unilateral 6 0.22 0.06, 0.39 0.67 -0.09, 1.43 85 %
Both 1 -0.20 -0.48, 0.09 -0.20 -0.48, 0.09 -
Content of con- Conventional therapy 4 0.10 -0.05, 0.25 0.73 -0.51,1.96 92 %
trol groups Intensive therapy 1 0.02 -0.84,0.88 0.02 -0.84,0.88 -
Conventional therapy + occupational therapy 2 048 -0.08, 1.03 0.48 -0.08, 1.03 0%
Proximal 18 0.39 0.22,0.57 0.39 0.13,0.65 50 %
Arm segments Distal 3 1.13 0.54,1.71 131 -0.16, 2.78 85 %
Both 2 -0.05 -0.54,0.43 -0.05 -0.54,0.43 0%
Unilateral 19 0.43 0.25, 0.60 0.46 0.14,0.77 65 %
Robot types  Bilateral 3 0.56 0.08, 1.04 0.56 0.06, 1.07 0%
Strenght Both 1 -0.10 -0.66, 0.46 -0.10 -0.66, 0.46 -
Conventional therapy 16 0.38 0.19, 0.57 0.41 0.10, 0.72 59 %
Content of con- Occupational therapy 2 0.08 -0.62,0.78 0.08 -0.62,0.78 0%
trol groups Task-oriented approach 2 024 -0.33,0.82 0.24 -0.33,0.82 0%
Virtual reality 1 179 0.49,3.10 1.79 0.49,3.10 -
Others 2 0.56 0.12,0.99 0.72 -0.91, 2.35 93 %

Abbreviations: SN, study number; Cl, confidence interval
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Supplementary Material 9. Meta-analyses for each outcome considering subgroups for clinical relevance meta-analyses.

Domain Subgroup Subgroup category SN Fixed effect 95% Cl fixed Random effects 95% Cl random |2
Proximal 25 0.15 0.08, 0.22 0.16 0.05, 0.28 48 %
Arm segments Distal 4 0.37 0.10, 0.64 0.13 -1.25,1.51 68 %
Both 5 0.10 0.03,0.17 0.16 0.02,0.29 42 %
Unilateral 25 0.20 0.13,0.28 0.21 0.10,0.31 39%
Activity of Robot types  Bilateral 3 0.24 -0.23,0.71 0.60 -0.54,1.74 65 %
daily living Both 6 0.06 -0.01,0.13 0.08 -0.10, 0.27 64 %
Conventional therapy 21 0.09 0.03, 0.15 0.13 0.03,0.23 46 %
Content of Occupational therapy 4 0.37 0.24,0.50 0.35 0.18,0.52 21%
control groups Task-oriented approach 3 -0.31 -1.34, 0.71 -0.31 -1.34,0.71 11%
Conventional therapy + occupational therapy 1 -0.60 -1.82,0.62 -0.60 -1.82,0.62 -
Others 5 0.16 -0.03,0.35 0.16 -0.03,0.35 43 %
Proximal 9 0.35 0.08, 0.61 0.35 0.08, 0.61 27 %
Arm segments Distal 7 0.23 -0.30,- 0.77 0.23 -0.31,0.77 0%
Both 2 -0.22 -1.25,0.81 -0.22 -1.25,0.81 0%
Unilateral 15 0.35 0.11, 0.59 0.35 0.11, 0.59 0%
Robot types  Bilateral 1 -1.36 -3.49,0.76 -1.36 -3.49,0.76 -
Dexterity Both 2 -0.22 -1.25,0.81 -0.22 -1.25,0.81 0%
Conventional therapy 11 0.35 0.10, 0.60 0.35 0.10, 0.60 0%
Occupational therapy 1 0.00 -1.87,1.86 0.00 -1.87,1.86 -
Content of  Conventional therapy + occupational therapy 2 0.36 -0.74,1.47 0.36 -0.74,1.47 0%
control groups Task-oriented approach 2 0.36 -1.03, 1.76 0.20 -2.77,3.17 78 %
Virtual reality 1 -0.27 -1.38,0.84 -0.27 -1.38,0.84 -
Others 1 -0.67 -2.21,0.87 -0.67 -2.21,0.87 -
Proximal 44 0.21 0.07,0.34 0.38 0.13,0.63 50 %
Arm segments Distal 19 0.31 0.20,0.41 0.33 0.10, 0.56 58 %
Both 10 0.37 0.24, 0.50 0.76 0.23,1.29 88 %
Arm func- Unilateral 60 0.30 0.23,0.37 0.43 0.26,0.61 60 %
tion Robot types  Bilateral 8 1.16 0.49,1.84 0.94 -0.16, 2.03 46 %
Both 5 0.12 -0.16, 0.39 0.12 -0.93,1.17 89 %
Content of Conventional therapy 45 0.46 0.36,0.56 0.54 0.30,0.78 64 %
control groups Occupational therapy 6 0.55 0.17,0.93 0.63 -0.03, 1.28 67 %
Task-oriented approach 5 0.16 -0.68, 1.01 0.16 -0.68, 1.01 0%
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Virtual reality 1 0.35 -0.10,0.81 0.35 -0.10,0.81 -
Intensive therapy 4 0.28 -0.23,0.78 0.28 -0.23,0.78 0%
Conventional therapy + occupational therapy 4 -0.09 -0.31, 0.13 0.68 -0.69, 2.05 71 %
Others 8 0.10 -0.04,0.23 0.10 -0.55,0.74 65 %
Proximal 15 -0.09 -0.19, 0.02 0.07 -0.14,0.28 56 %
Arm segments Distal 1 -0.20 -0.72,0.32 -0.20 -0.72,0.32 NA %
Both 3 0.06 -0.24,0.37 -0.77 -2.73,1.20 91%
Robot types Unilateral 17 -0.08 -0.18,0.03 0.00 -0.27,0.27 71%
Muscle Both 2 -0.05 -0.32,0.21 -0.05 -0.32,0.21 0%
Tone Conventional therapy 11 -0.09 -0.19, 0.02 0.07 -0.15, 0.29 65 %
Content of Occupational therapy 1 -2.48 -5.56, 0.60 -2.48 -5.56, 0.60 -
control groups Intensive therapy 2 0.24 -0.07, 0.56 0.24 -0.07, 0.56 0%
Conventional therapy + occupational therapy 2 -0.09 -0.57,0.38 -0.09 -0.57,0.38 0%
Others 3 -1.05 -1.84,-0.27 -0.87 -2.82,1.08 84 %
Proximal 5 0.76 0.47, 1.06 0.82 -0.22,1.86 92 %
Arm segments Distal 1 0.73 -0.03,-1.49 0.73 -0.03,1.49 NA %
Both 1 -0.20 -0.49, 0.09 -0.20 -0.49, 0.09 NA %
Pain Robot types Unilateral 6 0.76 0.49, 1.03 0.81 -0.04, 1.66 90 %
Both 1 -0.20 -0.49, 0.09 -0.20 -0.49, 0.09 -
Content of Conventional therapy 4 0.32 0.09, 0.55 0.88 -0.42,2.19 96 %
control groups Intensive therapy 1 0.03 -1.42,1.49 0.03 -1.42,1.49 -
Conventional therapy + occupational therapy 2 0.29 -0.11, 0.69 0.35 -0.23,0.93 44 %
Proximal 18 0.25 0.07,0.42 0.46 0.12,0.79 72 %
Arm segments Distal 3 0.94 0.62,1.25 2.85 -2.28,7.98 87 %
Both 2 0.06 -0.58, 0.69 0.06 -0.58, 0.69 0%
Unilateral 19 0.37 0.21,0.52 0.45 0.12,0.77 79 %
Robot types  Bilateral 3 0.70 0.10, 1.30 0.79 -0.09, 1.67 41 %
Strenght Both 1 -1.20 -7.67,5.27 -1.20 -7.67,5.27 NA %
Conventional therapy 16 0.40 0.24,0.56 0.47 0.13,0.81 71 %
Content of Occupational therapy 2 0.25 -0.48, 0.97 0.25 -0.48, 0.97 0%
control groups Task-oriented approach 2 0.18 -0.31, 0.67 0.18 -0.31, 0.67 0%
Virtual reality 1 9.20 4.17,14.23 9.20 4.17,14.23 -
Others 2 7.96 3.69, 12.22 6.98 -8.90, 22.85 93 %

Abbreviations: SN, study number; Cl, confidence interval
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Supplementary Material 10. Findings of the metaregression analyses for each domain using the duration of
interventions as independent factor
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Mixed-Effects Model (k = 107; tau”2 estimator: REML)
logLik deviance AIC BIC AICc

-119.8972 239.7945 245.7945 253.7564 246.0321

tau”2 (estimated amount of residual heterogeneity): 0.2218 (SE = 0.0521)
tau (square root of estimated tau”2 value): 0.4709

1"2 (residual heterogeneity / unaccounted variability): 88.41%
HA2 (unaccounted variability / sampling variability): 8.63

R”2 (amount of heterogeneity accounted for): 5.55%

Test for Residual Heterogeneity:

QE(df = 105) = 412.4393, p-val < .0001

Test of Moderators (coefficient 2):

QM(df = 1) = 3.7045, p-val = 0.0543

Model Results:

estimate se zval pval ci.lb ci.ub

intrcpt 0.5798 0.1251 4.6360 <.0001 0.3347 0.8250 ***
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Mixed-Effects Model (k = 18; tau*2 estimator: REML)
logLik deviance AIC BIC AICc

—-18.3979 36.7959 42.7959 45.1136 44.7959

tau”2 (estimated amount of residual heterogeneity): 0 (SE = 0.0592)
tau (square root of estimated tau”2 value): 0

1"2 (residual heterogeneity / unaccounted variability): 0.00%
H”2 (unaccounted variability / sampling variability): 1.00
R”2 (amount of heterogeneity accounted for): 0.00%

Test for Residual Heterogeneity:

QE(df = 16) = 16.2581, p—val = 0.4351

Test of Moderators (coefficient 2):

QM(df = 1) = 0.0065, p-val = 0.9359

Model Results:

estimate se zval pval ci.lb ci.ub

intrcpt 0.3411 0.5601 0.6089 0.5426 —-0.7567 1.4389
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Mixed-Effects Model (k = 73; tau*2 estimator: REML)

logLik deviance AIC BIC AlCc

-95.5378 191.0756 197.0756 203.8636 197.4338

tau”2 (estimated amount of residual heterogeneity): 0.2691 (SE = 0.0917)
tau (square root of estimated tau”*2 value): 0.5188

12 (residual heterogeneity / unaccounted variability): 71.24%
H”2 (unaccounted variability / sampling variability): 3.48

R”2 (amount of heterogeneity accounted for): 1.89%

Test for Residual Heterogeneity:

QE(df = 71) = 192.9782, p-val < .0001

Test of Moderators (coefficient 2):

QM(df = 1) = 0.6377, p—val = 0.4245

Model Results:

estimate se zval pval ci.lb ci.ub

intrcpt 0.6180 0.2278 2.7132 0.0067 0.1716 1.0644 **
.subgroup -0.0039 0.0049 -0.7986 0.4245 -0.0135 0.0057

Signif. codes: 0 ...***... 0.001 ...**... 0.01 ...*... 0.05 ....... 0.1..... 1
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Mixed-Effects Model (k = 19; tau*2 estimator: REML)

logLik deviance AIC BIC AlCc

—-20.9945 41.9889 47.9889 50.4886 49.8351

tau”2 (estimated amount of residual heterogeneity): 0.1503 (SE = 0.0914)
tau (square root of estimated tau”2 value): 0.3876

12 (residual heterogeneity / unaccounted variability): 71.28%
H”2 (unaccounted variability / sampling variability): 3.48

R”2 (amount of heterogeneity accounted for): 0.00%

Test for Residual Heterogeneity:

QE(df = 17) = 53.5914, p—val < .0001

Test of Moderators (coefficient 2):

QM(df = 1) = 0.0814, p-val = 0.7755

Model Results:

estimate se zval pval ci.lb ci.ub

intrcpt —0.0787 0.3032 -0.2594 0.7953 -0.6730 0.5157
.subgroup 0.0019 0.0066 0.2853 0.7755 -0.0111 0.0149

Signif. codes: 0 ...***... 0.001 ...**... 0.01 ...*... 0.05 ....... 0.1...... 1
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Mixed-Effects Model (k = 7; tau*2 estimator: REML)

logLik deviance AIC BIC AlCc

-7.0164 14.0327 20.0327 18.8610 44.0327

tau”2 (estimated amount of residual heterogeneity): 0.8755 (SE = 0.6363)
tau (square root of estimated tau”2 value): 0.9357

12 (residual heterogeneity / unaccounted variability): 91.21%
H”2 (unaccounted variability / sampling variability): 11.37
R”2 (amount of heterogeneity accounted for): 7.91%

Test for Residual Heterogeneity:

QE(df = 5) = 64.3369, p—val <.0001

Test of Moderators (coefficient 2):

QM(df = 1) = 1.4822, p—val = 0.2234

Model Results:

estimate se zval pval ci.lb ci.ub

intrcpt 1.6217 0.8858 1.8308 0.0671 —-0.1144 3.3578 .
.subgroup -0.0189 0.0155 -1.2174 0.2234 -0.0493 0.0115

Signif. codes: 0 ...***... 0.001 ...**... 0.01 ..*... 0.05 ....... 0.1.... 1
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Mixed-Effects Model (k = 23; tau*2 estimator: REML)

logLik deviance AIC BIC AlCc

-44.3772 88.7544 94.7544 97.8879 96.1661

tau”2 (estimated amount of residual heterogeneity): 0.2601 (SE = 0.1505)
tau (square root of estimated tau*2 value): 0.5100

12 (residual heterogeneity / unaccounted variability): 64.06%
H”2 (unaccounted variability / sampling variability): 2.78

R”2 (amount of heterogeneity accounted for): 0.00%

Test for Residual Heterogeneity:

QE(df = 21) =90.6129, p-val < .0001

Test of Moderators (coefficient 2):

QM(df = 1) = 0.1241, p—val = 0.7247

Model Results:

estimate se zval pval ci.lb ci.ub

intrcpt 0.6845 0.5747 1.1910 0.2336 —-0.4419 1.8109



