Propii . Motor fi Statistics f Correlati 195%C
Lower Upper
Correlation limit limit p-Value
Bonan 2015 1.0KS stand_COP mm)- 1.BBS(loss-intact:0-56) 0.344 -0.019 0627 0062
Borstad 2016 1.Reach target(error dist:om)- 1.BBT(no. of blocks) 0770 0351 0932 0002
Cherpin 2019 1.Arm push(error dist:cm)- 1.FMA-UE(loss-intact:0-66) 0.342 -0.118 0681 0.142
Cho 2014 1] Htlr\g target(Totl error distem)- ~ 1.FMA-UE(loss-intact:0-66) 0710 0145 0926 0019
dos Santos 2015 1.JPS_SH Abd(absal error:deg)- 1.FMA-UE(loss-intact:0-66) 0.000 -0.551 0551 1.000
Dukelow 2012 1.TLT{intact-severe deficit0-3)- norm-severe:0-4)- 0.000 -0.206 0206 1.000 ——
Kenzie 2016 1.TLT(intact-severe defict:0-3)- 1. FIN(TotI dep-indep:18-126) 0360 0208 0495 0000 ——
Leibowitz2008  1.Hand match(distance error:cm)- 1.Motor deficit(intact-mex disab:0-3)- 0.097 -0.338 0498 0671
Liao 2015 1.JPS trunk F_sagital(error:deg)-  1.symindex of ext abd obliq(0-0.5)- 0589 0110 0846 0019 ——
Lin 2005 1.JPS_ankle(error:deg)- 1. FMA-LE(loss-intact:0-34) 0228 026 0601 0325
2016 1.TLT(intact-severe defict:0-3)- 1.FMA-UE(loss-intact:0-66) 0369 0205 0513 0.000 -
Mochizuki 2019 1.Am position(Shift:cm)- 1.MAS(norm-severe:0-4)- 0.09%6 -0.142 0324 0431 ——
Niam 1999 1.JPS_Ankle(impaired-intact:0-1) 1.BBS(loss-intact:0-56) 0377 0019 0649 0039
Rand 2018 1.TLT(intact-severe defict:0-3)- 1.FMA-UE(loss-intact:0-66) 0410 0234 0560 0.000 —
Rand2018(2)  1.TLT(intact-severe defict:0-3)- 1.FIM(Totl dep-indep:18-126) 0402 0173 0589 0.001 —st
1.JPS_trunk_Horizontal(error:deg)- 1 BBS(l0ss-intact:0-56) 0480 0048 0761 0031
Smith 1983 1.TLT(impairec-intact:0-1) 1.Strength_UE{(loss-no-loss:0-1) 0222 0091 0344 0001 -
Soyuer2007  1.JPS ankle(Error:deg)- 1 Falls_faller(non-repeated:0-3) 0169 0028 0354 0.0%2 -—
Tsang 2013 1.JPS knee(Error.deg)- 1.Poinfing(accuracy:mm) 0.000 0512 0512 1.000
Wagner 2006 1.JPS_1stMCP(abs-intact:0-1) 1. MAS(nom-severe:0-4)- 0320 0033 0558 0.030
Wu 2016 1.rNSA-Proprio(abs-intact:0-2) 1.FMA-UE(loss-intact:0-66) 0220 0060 0369 0007 G
Zbytniewska 2021 1.JPS_2ndVICP(Error:deg)- 1.FMA-UE{loss-intact:0-66) 0320 0046 0610 0.085
0284 0214 0351 0000 <
Fujita 2020 1.SIAS_Position toe(loss-intact0-3)  1.B- demg(dep/ndep) 0250 0064 0419 0.009 -
Gorst 2019 1.MNSA-Proprio_distal(loss-intact:0-8) 1. 0.120 -0.037 0272 0.135
Kantak 2016 1.Elbowmatch task(error:deg)- 1 Rea;h—pid( time sym(s)- 0618 0130 0865 0017 —_——
Mercier 2004 1.FMAUL proprio(loss-intact0-2)  1.MAS(norm-severe:0-4)- 0286 -0244 0685 0.289 —
Perry 1995 1.JPS Ankle/knee/hip(abs-nomm0-3)  1.walk handicap(physio-commu:1-6) 0.000 -0.162 0162 1.000
Maar 2017 1.rNSA-Proprio_wrist(abs-intact:0-2)  1.FMA-UE(loss-intact:0-66) 0481 0146 0717 0.006 ——
0219 005 0371 0009 e
0273 0209 0335 0.000 *
-1.00 050 000 050 1.00
Negative  Positive

(A) Random-effect model of analysis: 1°=33%, 59%* across studies measuring position sense,

combined position and motion senses respectively. (*:p<0.05)

2. Proprio local

axial seg
axial seg
axial seg
axial seg
lower limb
lower limb
lower limb
lower limb
lower limb
lower limb
lower limb
lower limb
lower limb
upper limb
upper limb
upper limb
upper limb
upper limb
upper limb
upper limb
upper limb
upper limb
upper limb
upper limb
upper limb
upper limb
upper limb
upper limb
upper limb
upper limb
upper limb
Overall

Bonan 2015
Liao 2015
Ryerson 2008

Fujita 2020
Gorst 2019
Lin 2005
Niam 1999
Perry 1995
Soyuer 2007
Tsang 2013
Viaar 2017

Borstad 2016
Cherpin 2019
Cho 2014

dos Santos 2015
Dukelow 2012
Kantak 2016
Kenzie 2016
Leibowitz 2008
Mercier 2004
Meyer 2016
Mochizuki 2019
Rand 2018
Rand 2018(2)
Smith 1983
Wagner 2006
Wu 2016
Zbytniewska 2021

Propriocepti

1.0KS stand_COP sway(mm)-
1.JPS_trunk F_sagital(error:deg)-
1.JPS_trunk_Horizontal(error:deg)-

1.8IAS_Position_toe(loss-intact:0-3)

1.rNSA-Proprio_distal(loss-intact: 0—8)1 .TUG(time:s)-

1.JPS_ankle(error:deg)-
JPS_Ankle(impaired-intact:0-1)

PS_ankle(Error:deg)-
PS_knee(Error:deg)-
rNSA-Proprio_wrist(abs-intact:0-2)

[y

1
1
1.
1.
1.

1.Reach target(error dist:cm)-
1.Arm push(error dist:cm)-
1.Hiting target(Totl error dist:cm)-
1.JPS_SH Abd(absol error:deg)-
1.TLT(intact-severe deficit:0-3)-
1.Elbowmatch task(error:deg)-
1.TLT(intact-severe defict:0-3)-
1.Hand match(distance error:cm)-
1.FMA-UL proprio(loss-intact:0-2)
1.TLT(intact-severe defict:0-3)-
1.Arm position(Shift:cm)-
1.TLT(intact-severe defict:0-3)-
1.TLT(intact-severe defict:0-3)-
1.TLT(impaired-intact:0-1)
1.JPS_1stMCP(abs-intact:0-1)
1.rNSA-Proprio(abs-intact:0-2)
1.JPS_2ndMCP(Error:deg)-

PS_Ankle/knee/hip(abs-norm:0-3) 1.walk handicap(physio-commu:1-6)

Lower Upper
Correlation limit limit p-Value
1.BBS(loss-intact:0-56) 0.344-0.019 0.627 0.062
1.sym index of ext abd oblig(0-0.5)- 0.589 0.110 0.846 0.019
1.BBS(loss-intact:0-56) 0.480 0.048 0.761 0.031
0.443 0.211 0.628 0.000
1.Bl-Walking (dep/indep) 0.250 0.064 0.419 0.009 ———
0.120-0.037 0.272 0.135 -
1.FMA-LE(loss-intact:0-34) 0.228-0.226 0.601 0.325
1.BBS(loss-intact:0-56) 0.377 0.019 0.649 0.039
0.000-0.162 0.162 1.000 -
1.Falls_faller(non-repeated:0-3) 0.169-0.028 0.354 0.092 [—
1.Pointing(accuracy:mm) 0.000-0.512 0.512 1.000
1.FMA-UE(loss-intact:0-66) 0.481 0.146 0.717 0.006 —
0.174 0.068 0.276 0.001 L 4
1.BBT(no. of blocks) 0.770 0.351 0.932 0.002
1.FMA-UE(loss-intact:0-66) 0.342-0.118 0.681 0.142
1.FMA-UE(loss-intact:0-66 0.710 0.145 0.926 0.019 -_—
1.FMA-UE(loss-intact:0-66 0.000-0.551 0.551 1.000
1.MAS(norm-severe:0-4)- 0.000-0.206 0.206 1.000 ——
1.Reach-pick time sym(s)- 0.618 0.130 0.865 0.017 -_
1.FIM(Totl dep-indep: 18-126) 0.360 0.208 0.495 0.000 ——-
1.Motor deficit(intact-max disab:0-3)- 0.097-0.338 0.498 0.671
1.MAS(norm-severe:0-4)- 0.286-0.244 0685 0.289
1.FMA-UE(loss-intact:0-66) 0.369 0.205 0.513 0.000 ——-)
1.MAS(norm-severe:0-4)- 0.096-0.142 0.324 0.431 ——
1.FMA-UE(loss-intact:0-66) 0.410 0.234 0.560 0.000 —t
1.FIM(Totl dep-indep:18-126) 0.402 0.173 0.589 0.001 —
1.Strength_UE(loss-no-loss:0-1) 0.222 0.091 0.344 0.001 -
1.MAS(norm-severe:0-4)- 0.320 0.033 0.558 0.030
1.FMA-UE(loss-intact:0-66) 0.220 0.060 0.369 0.007 —
1.FMA-UE(loss-intact:0-66) 0.320-0.046 0.610 0.085
0.292 0.209 0.370 0.000 *
0.258 0.196 0.319 0.000 *
-1.00 0.50 0.00 050 1
Negative  Positive

(B) Random-effect model of analysis:

proprioception in axial segment, upper limbs and lower limbs respectively. (*:p<0.05)

1’=0%, 43%* 33% across studies measuring




Study name Proprioception test Motor function test Statistics for each study Correlation and 95% Cl

3. Matching side Lower Upper
Correlation limit limit p-Value

contralateral Dukelow2012  1.TLT{(intact-severe deficit:0-3)- 1.MAS(norm:-severe:0-4)- 0.000 -0.206 0206 1.000 ——
contralateral Fuiita 2020 1.SIAS Position_toe(loss-intact:0-3)  1.B-Walking (dep/indep) 0250 0064 0419 0009 —
contralateral Gorst 2019 1.rNSA-Proprio_distal(loss-intact:0-8) 1. TUG(time:s)- 0120 -0037 0272 0.135 -
contralateral Kantak 2016 1.Elbowmeatch task(error:deg)- 1.Reach-pick time sym(s)- 0618 0130 0865 0017 ——
contralateral Kenzie2016  1.TLT(intact-severe defict:0-3)- 1.FIM(Totl dep-indep: 18-126) 0360 0208 049 0000 -]
contralateral Leibowitz2008  1.Hand match(distance error:cm)- 1.Motor deficit(intact-max disab:0-3)- 0.097 -0.338 0498 0671
contralateral Lin 2005 1.JPS_ankle(error:deg)- 1.FMA-LE(loss-intact:0-34) 0228 -0226 0601 0.325
contralateral Mercier 2004 1.FMA-UL proprio(loss-intact:0-2) 1.MAS(nom-severe:0-4)- 0.286 -0244 0685 0.289
contralateral Meyer 2016 1.TLT(intact-severe defict:0-3)- 1.FMA-UE(loss-intact:0-66) 0369 0205 0513 0.000 -}
contralateral Mochizuki 2019 1.Am position(Shift:cm)- 1.MAS(norm¥-severe:0-4)- 0.0% -0.142 0324 0431 ——
contralateral Perry 1995 1.JPS_Anklerknee/hip(abs-norm:0-3) - 1.walk handicap(physio-commu:1-6) 0000 -0.162 0.162 1.000 -
contralateral Rand 2018 1.TLT(intact-severe defict:0-3)- 1.FMA-UE(loss-intact:0-66) 0410 0234 0560 0.000 —=r
contralateral Rand 2018(2) 1.TLT(intact-severe defict:0-3)- 1.FIM(Totl dep—lndep 18-126) 0402 0173 0589 0.001 —
contralateral Ryerson 2008 1.JPS_ trunk_Horizontal(error:deg)- 1B&(Ios&| 0-56) 0480 0048 0761 0.031
contralateral Smith 1983 1.TLT(impaired-intact:0-1) Strength UE(loss-no-loss:0-1) 0222 0091 0344 0001 -
contralateral Soyuer 2007 1.JPS_ankle(Error:deg)- 1 Falls_faller(non-repeated:0-3) 0169 -0.028 0354 0092 -—
contralateral Tsang 2013 1.JPS_knee(Error:deg)- 1 Painting(accuracy:mm) 0000 0512 0512 1.000
contralateral Vaar 2017 1.rNSA-Proprio_wrist(abs-intact:0-2)  1.FMA-UE(loss-intact:0-66) 0481 0.146 0717 0.006 ——
contralateral Wagner 2006 1.JPS_1stMCP(abs-intact:0-1) 1.MAS(norm-severe:0-4)- 0320 0033 0558 0.030
contralateral Wu2016 1.rNSA-Proprio(abs-intact:0-2) 1.FMA-UE(loss-intact:0-66) 0220 0060 0369 0.007 -
contralateral 0240 0.170 0308 0.000 *
ipsilateral Bonan 2015 1.0KS stand_COP sway(mm)- 1.BB(loss-intact:0-56) 0344 0019 0627 0062 —-
ipsilateral Borstad 2016 1.Reach target(error dist:cm)- 1.BBT(no. of blocks) 0770 0351 0932 0002 N
ipsilateral Cherpin2019  1.Am push(error distcm)- 1. FMA-UE(loss-intact:0-66) 0342 -0118 0681 0142 L et
ipsilateral Cho 2014 1.Hiting target(Totl error dist:cm)- 1.FMA-UE(loss-intact:0-66) 0710 0.145 0926 0.019 ———
ipsilateral dos Santos 2015 1.JPS_SH Abd(absal error:deg)- 1.FMA-UE(loss-intact:0-66) 0.000 -0.551 0551 1.000
ipsilateral Liao 2015 1 JPS trunk F_sagital(emordegy  1.symindex of ext abd obliq(0-0.5)- 0589 0110 0846 0019
ipsilateral jam 1999 kle(lrrpared |ntad(}1) 1BBS(Icssf|ntzd 0-56) 0377 0019 0649 0039
ipsilateral ytnlewska 2021 1JPS > 2ndMCP(Error:deg)- 1.FMA-UE(loss-intact:0-66) 0320 0046 0610 0085
ipsilateral 0412 0254 0548 0.000

| 0267 0202 0329 0.000 *

-1.00 050 000 050 1.00

Negative  Positive

(C) Random-effect model of analysis: 12=47%*, 9% across studies measuring proprioception
in contralateral matching and ipsilateral matching respectively. (*:p<0.05)

Study name Propri ion test Motor function test Statistics for each study Correlation and 95% Cl

4. Matching mov Lower Upper
Correlation limit limit p-Value
Active-Active Bonan 2015 1.0KS stand_COP sway(mm)- 1.BBS(loss-intact:0-56) 0344 -0019 0627 0062 |
Active-Active Cho 2014 1.Hiting targef(Totl error dist.cm)- 1.FMA-UE(loss-intact:0-66) 0710 0145 0926 0019
Active-Active Liao 2015 1.JPS_trunk F_sagital(error:deg)- 1.symindex of ext abd obliq(0-0.5)- 0589 0.110 0846 0019
Active-Active 0479 0229 0670 0.000
Passive-Active Borstad 2016 1.Reach target(error dist:cm)- 1.BBT(no. of blocks) 0770 0351 0932 0.002
Passive-Active Cherpin 2019 1.Arm push(error dist:cm)- 1.FMA-UE(loss-intact:0-66) 0.342 -0.118 0681 0.142
Passive-Active Dukelow 2012 1.TLT(intact-severe deficit:0-3)- 1.MAS(norm-severe:0-4)- 0000 0206 0206 1.000 -
Passive-Active Fujita 2020 1 SIAS Position_toe(loss-intact:0-3)  1.B-Walking (dep/indep) 0250 0064 0419 0009 —
Passive-Active Gorst 2019 1./NSA-Proprio_distal(loss-intact:0-8) 1. TUG(time:s)- 0.120 -0.037 0272 0.135 [—
Passive-Active Kantak 2016 1.Elbowmatch task(error:deg)- 1.Reach-pick time sym(s)- 0618 0130 0865 0017 -
Passive-Active Kenzie 2016 1.TLT(intact-severe defict:0-3)- 1.FIM(Totl dep-indep: 18-126) 0360 0208 049 0000 —
Passive-Active Leibowitz 2008 1.Hand match(distance error:cm)- 1.Motor deficit(intact-max disab:0-3)- 0097 -0.338 0498 0671
Passive-Active Lin 2005 1.JPS_ankle(error:deg)- 1.FMA-LE(loss-intact:0-34) 0228 0226 0601 0325
Passive-Active Mercier 2004 1.FMA-UL proprio(loss-intact:0-2) 1.MAS(norm-severe:0-4)- 0.286 -0.244 0685 0.289
Passive-Active Meyer 2016 1.TLT(intact-severe defict:0-3)- 1 FIMA-UE(loss-intact:0-66) 0369 0205 0513 0.000 -
Passive-Active Mochizuki 2019 1.Arm position(Shift:cm)- 1.MAS(norm-severe:0-4)- 00% -0.142 0324 0431 -+
Passive-Active Perry 1995 1.JPS_Ankle/knee/hip(abs-norm:0-3) 1 .walk handicap(physio-commu:1-6) 0.000 -0.162 0.162 1.000 -
Passive-Active Rand 2018 1.TLT(intact-severe defict:0-3)- FIMA-UE(loss-intact:0-66) 0410 0234 0560 0.000 -
Passive-Active Rand 2018(2)  1.TLT(intact-severe defict:0-3)- 1 FIMTot dep-indep: 18-126) 0402 0173 0589 0.001 b
Passive-Active Ryerson 1.JPS_trunk_Horizontal(error:deg)- BBS(l(m—I 0-56) 0480 0048 0.761 0031
Passive-Active Smith 1983 1.TLT(impairec-intact:0-1) Strength UE(loss-no-loss:0-1) 022 0091 0344 0001 —
Passive-Active Soyuer 2007 1.JPS_ankle(Error:deg)- 1 Falls 5 faller(non-repeated:0-3) 0169 -0.028 0354 0092 —
Passive-Active Tsang 2013 1.JPS_knee(Error:deg)- 1.Pointing(accuracy:mm) 0.000 -0.512 0512 1.000
Passive-Active Maar 2017 1.rNSA-Proprio \ wnst(azs—lntacl 02) 1.FMA-UE(loss-intact:0-66) 0481 0.146 0717 0006 —
Passive-Active Wagner 2006 1.JPS_1stMCP(abs-intact:0-1) 1.MAS(norm-severe:0-4)- 0320 0033 0558 0030
Passive-Active Wu2016 1.rNSA-Proprio(abs-intact:0-2) 1.FMA-UE(loss-intact:0-66) 0220 0060 0369 0.007 —
Passive-Active 0252 0180 0322 0.000 *
Passive-Passive dos Santos 2015 1.JPS_SH Abd(absol error:deg)- 1.FMA-UE(loss-intact:0-66) 0000 -0551 0551 1.000
Passive-Passive Niam 1999 1.JPS_Ankle(impaired-intact:0-1) 1.BBS(loss-intact:0-56) 0.377 0019 0649 0039 ——
Passive-Passive 0271 -0.078 0561 0.126 R B
Passive-Percep Zbytriewska 2021 1.JPS_2ndMCP(Error:deg)- 1.FMA-UE(loss-intact:0-66) 0320 -0.046 0610 0.085 B
Passive-Percep 0320 -0.046 0610 0.085 1
Overall 0270 0204 0335 0.000 *
-1.00 050 000 050 1.00

Negative  Positive

(D) Random-effect model of analysis: 1°=0%, 50%*, 13%, 0% across studies measuring
proprioception in different movement modes respectively. (*:p<0.05)
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5. Proprio Jt plane
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Study name Proprioception test

Bonan 2015 1,0KS stand_COP sway(mm

Borstad 2016 1.Reach target(error dist.cm)-

Cherpin 2019 1.Arm push(error dist:cm)-

Cho 2014 1 Hiting target(Totl error dist.cm)-

Dukelow2012  1.TLT(intact-severe deficit:0-3)-

Kerzie 2016 1.TLT(intact-severe defict:0-3)-

Leibowitz2008  1.Hand match(distance error:cm)-

Liao 2015 1.JPS_trunk F_sagital(error:deg)-

Mochizuki 2019 1.Arm position(Shift:om)-

Rand 2018 1.TLT(intact-severe defict:0-3)-

Rand20182)  1.TLT(intact-severe defict:0-3)-

1.JPS _trunk_Horizontal(error:deg)-

Smith 1983 1.TLT(impaired-intact:0-1)

dos Santos 2015 1.JPS_SH Abd(absal error:

Fujita 2020 1.SIAS Position_toe(loss-intact:0-3)

Gorst 2019 1.rNSA-Proprio_distal(loss-intact:0-8)

Kantak 2016 16 task(error:

Lin 2005 1.JPS ankl -deg)-

Mercier 2004 1.FMA-UL proprio(loss-intact:0-2)

Meyer 2016 1.TLT(intact-severe defict:0-3)-

Niam 1999 1.JPS_Ankle(impaired-intact:0-1)

Perry 1995 1.JPS_Ankle/knee/hip(abs-norm0-3)

Soyuer 2007 1.JPS_ankle(Error:deg)-

Tsang 2013 1.JPS knes(Error-deg)-

Maar 2017 1. rNSA—Propno vmst(ab&lmad 0-2)
ner 1.JPS_1stMCP(abs-intact:0-1)

Wu2016 1. Propﬂo(abs—lnm 0-2)

Zoytniewska 2021 1.JPS_2ndMCP(Error:deg)-

Motor function test Statistics for each study
Lower Upper

Correlation limit limit p-Value
1.BBS(loss-intact:0-56) 0.344 -0019 0627 0.062
1.BBT(no. of blocks) 0770 0351 0932 0.002
1.FMA-UE(loss-intact:0-66) 0342 -0.118 0681 0.142
1.FMA-UE(loss-intact:0-66) 0.710 0.1 926 0.019
1.MAS(norm-severe:0-4)- 0,000 -0.206 0206 1.000
1.FIM(Totl dep-indep:18-126) 0360 0208 0495 0000
1.Motor deficit(intact-max disab:0-3)- 0.097 -0.338 0498 0671
1sym|nda(ofextabdobl|q(0—05)— 0589 0110 0846 0019
1. severe:0-4) 0.096 -0.142 0324 0431
1FMA—UE(Ioss—|nIadO-66) 0410 0234 0560 0.000
1FIMTol dep-indep:18-126) 0402 0173 0589 0.001
1BBS(Ioss—| 0-56) 0480 0048 0761 0.031
Strength UE(loss-no-loss:0-1) 022 0091 0344 0001
0315 0204 0418 0.000
1.FMA-UE(loss-intact:0-66) 0000 -0.551 0551 1.000
1.B-Walking (dep/indep) 0250 0.064 0419 0.009
1.TUG(time:s)- 0.120 0037 0272 0.135
1.Reach-pick time sym(s)- 0618 0.130 0865 0.017
1.FMA-LE(loss-intact:0-34) 0228 0226 0601 0.325
1 norm:-severe:! 0286 -0.244 0685 0.289
1.FMA-UE(loss-intact:0-66) 0.369 0. 0513  0.000
1.BBS(loss-intact:0-56) 0377 0019 0649 0.039
1.walk handicap(physio-commu: 1-6) 0.000 -0.162 0.162 1.000
1.Falls faller(non-repeated:0-3) 0169 -0028 0354 0.0
1.Painting(accuracy:mm) 0000 -0512 0512 1.000
1.FMA-UE(loss-intact:0-66) 0481 0.146 0717 0.006
1.MAS(norm-severe:0-4)- 0320 0033 0558 0.030
1.FMA-UE(loss-intact:0-66) 0220 0060 0389 0.007
1.FMA-UE(loss-intact:0-66) 0.320 -0.046 0610 0.085
0228 0.147 0305 0.000
0257 0192 0320 0.000

Correlation and 95% Cl

—
et

[[& |1,

! ol

ORI

-1.00 050 000 050 1.00

Negative  Positive

(E) Random-effect model of analysis: 1°=

in single and multiple joint planes respectively. (*:p<0.05)

54%*, 31% across studies measuring proprioception

Grouj
6. Proprio data
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Overall

name Proprioception test Motor function test Statistics for each study
Lower Upper

Correlation limit limit p-Value

Smith 1983 1.TLT(impaired-intact:0-1) 1.Strength_UE(loss-no-loss:0-1) 0.222 0.091 0.344 0.001
Wagner 2006  1.JPS_1stMCP(abs-intact:0-1) 1.MAS(norm-severe:0-4)- 0.320 0.033 0.558 0.030
0.238 0.120 0.350 0.000

Bonan 2015 1.0KS stand_COP sway(mm)- 1.BBS(loss-intact:0-56) 0.344-0.019 0.627 0.062
Borstad 2016 1.Reach target(error dist.cm)- 1.BBT(no. of blocks) 0.770 0.351 0.932 0.002
Cherpin 2019 1.Arm push(error dist:cm)- 1.FMA-UE(loss-intact:0-66) 0.342-0.118 0.681 0.142
Cho 2014 1.Hiting target(Totl error distcm)-  1.FMA-UE(loss-intact:0-66, 0.710 0.145 0.926 0.019
dos Santos 2015 1.JPS_SH Abd(absol error:deg)- 1.FMA-UE(loss-intact:0-66, 0.000-0.551 0.551 1.000
Kantak 2016 1.Elbowmatch task(error:deg)- 1.Reach-pick time sym(s)- 0.618 0.130 0.865 0.017
Leibowitz2008  1.Hand match(distance error:icm)-  1.Motor deficit(intact-max disab:0-3)- 0.097-0.338 0.498 0.671
Liao 2015 1.JPS_trunk F_sagital(error:deg)-  1.sym index of ext abd obliq(0-0.5)- 0.589 0.110 0.846 0.019
Lin 2005 1.JPS_ankle(error:deg)- 1.FMA-LE(loss-intact:0-34) 0.228-0.226 0.601 0.325
Mochizuki 2019 1.Arm position(Shift:cm)- 1.MAS(norm-severe:0-4)- 0.096-0.142 0.324 0431
Niam 1999 1.JPS_Ankle(impaired-intact:0-1)  1.BBS(loss-intact:0-56) 0.377 0.019 0.649 0.039
Ryerson 2008 1.JPS_trunk_Horizontal(error:deg)-  1.BBS(loss-intact:0-56) 0.480 0.048 0.761 0.031
Soyuer 2007 1.JPS_ankle(Error:deg)- 1.Falls_faller(non-repeated:0-3) 0.169-0.028 0.354 0.092
Tsang 2013 1.JPS_knee(Error:deg)- 1.Pointing(accuracy:mm) 0.000-0.512 0.512 1.000
Zbytniewska 20211.JPS_2ndMCP(Error:deg)- 1.FMA-UE(loss-intact:0-66) 0.320-0.046 0.610 0.085
0.304 0.184 0.414 0.000

Dukelow 2012 1.TLT(intact-severe deficit:0-3)- 1.MAS(norm-severe:0-4)- 0.000-0.206 0.206 1.000
Fujita 2020 1.8IAS_Position_toe(loss-intact:0-3) 1.Bl-\Walking (dep/indep) 0.250 0.064 0.419 0.009
Gorst 2019 1.rNSA-Proprio_distal(loss-intact:0-8)1. TUG(time:s)- 0.120-0.037 0.272 0.135
Kenzie 2016 1.TLT(intact-severe defict:0-3)- 1.FIMTotl dep-indep: 18-126) 0.360 0.208 0.495 0.000
Mercier 2004 1.FMA-UL proprio(loss-intact:0-2) ~ 1.MAS(norm-severe:0-4)- 0.286-0.244 0.685 0.289
Meyer 2016 1.TLT(intact-severe defict:0-3)- 1.FMA-UE(loss-intact:0-66) 0.369 0.205 0.513 0.000
Perry 1995 1.JPS_Ankle/knee/hip(abs-norm:0-3) 1.walk handicap(physio-commu:1-6) 0.000-0.162 0.162 1.000
Rand 2018 1.TLT(intact-severe defict:0-3)- 1.FMA-UE(loss-intact:0-66) 0.410 0.234 0.560 0.000
Rand 2018(2)  1.TLT(intact-severe defict:0-3, 1.FIM(Totl dep-indep:18-126) 0.402 0.173 0.589 0.001
Maar 2017 1.rNSA-Proprio_wrist(abs-intact:0-2) 1.FMA-UE(loss-intact:0-66) 0.481 0.146 0.717 0.006
Wu 2016 1.rNSA-Proprio(abs-intact:0-2) 1.FMA-UE(loss-intact:0-66) 0.220 0.060 0.369 0.007
0.253 0.151 0.349 0.000

0.263 0.199 0.325 0.000

Correlation and 95% Cl
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Negative  Positive

(F) Random-effect model of analysis:

1>=0%, 27%, 65%*

across studies measuring

proprioception with continuous, ordinal and categorial data as results respectively. (*:p<0.05)
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1.1Function_tone
1.1Function_tone
1.1Function_tone
1.1Function_tone
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1.2Function_strength
1.3Function_movement
1.3Function_movement
1.3Function_movement
1.3Function_movement
1.3Function_movement
1.3Function_movement
1.3Function_movement
1.3Function_movement
1.3Function_movement
1.3Function_movement
1.3Function_movement

3 Partici pation

Study name.

Dukelow 2012
Mercier 2004
Mochizuki 2019
Wagner 2006

Smith 1983

Fujita 2020
Kenze 2016
Leibowitz 2008
Rand 2018(2)

Perry 1995

4.Activity_perform_environ Soyuer 2007
4.Activity_perform_environ
Overall

Propri . Motor functi Stetistics Correl 95%Cl
Lower Upper
Correlation  limit  limit p-Value
1. L T{intact-severe deficit:0-3)- 1.MAS(nom-severe:04)- 0000 -0206 0206 1.000
1.FMA-UL proprio(loss-intact:0-2)  1.MAS(nom-severe:04)- 0286 0244 0685 0289 -
1 Arm posltlon(Shlﬂ cm)- 1.MAS(nom-severe:04) 00% -0142 0324 0431
PS_1stMCP(abs-intact:0-1) 1.MAS(nom-severe:04)- 0320 0033 0558 0.030
0116 0019 0246 0091
1.TLT(impaireckintact0-1) 1.StrengthUE(loss-no-oss:0-1) 022 0091 0344 0001 =
022 0091 0344 0001 <&
1.Am push(error dist:cm)- 1. FMA-UE(loss-intact:0-66) 0342 0118 0681 0142
1.Hiting target(Totl emor dist.cm)- 1. loss-intact:0-66) 0710 0.145 0926 0019
1.JPS_SHAbd(absol emordegy 1. |oss-intact:0-66) 0000 0551 0551  1.000
1.Elbowmmatch task(error:deg)- 1 Reach-pick time sym(s) 0618 0130 0885 0017
1.JPS trunk F_sagital(emordegy  1.symindexof ext abd oblig(0-0.5) 0589 0110 0846 0019
1.JPS_ankle(érmor:deg)- 1. FVA-LE(loss-intact: 0228 0226 0601 0325
1.TL Tintact-severe defict:0-3) 1 FMA-UE(loss-intact:0-66) 0369 0205 0513 0000 —
1.TLT(intact-severe defict:0-3)- 1.FMA-UE(oss-intact:0-66) 0410 0234 0560 0.000 -
1JPS S knee(Ermor-deg) 1 Painting(accuracy:rmm) 0000 0512 0512 1000
rNSAPropno wrist(abs-intact:0-2) 1.FMA-UE(loss-intact:0-66) 0481 0146 0717 0006 ——
1.MNSA-Propriofabs-intact:0-2) 1 FMA-UE(loss-intact:0-66) 0220 0060 0369 0007 —a—
1.JPS_2ndVICP(Error.deg)- 1. FMA-UE(loss-intact:0-66) 03200 0046 0610 0085
0338 0259 0413 0000 *
1.0KS stand_COP sway(mm)- 1.BBS(loss-intact:0-56) 0344 0019 0627 0062
1.Reach target(eror distcm)- 1.BBT(no. of blocks) 0770 0351 0932 0002
1.NSA-Proprio_distal(loss-intact:0-8) 1. TUGime:s)- 0120 0037 0272 0135 =
1.JPS_ Ankle(impairedHntact:0-1)  1.BBS(loss-intact:0-56) 0377 0019 0649 0039
1.JPS_trunk_Horizontal(errordeg)  1.BBS(loss-intact:0-56) 0480 0! 0761  0.031
0239 0.115 035  0.000 <&
1.SIAS_Position_toe(loss-intact:0-3) 1.B-Walking (dep/indep) 0250 0064 0419 0009 ——
1.TL Tintact-severe defict:0-3) 1 FIM(Totl dep-indep: 18-126) 0360 0208 0495 0000 -
1.Hand match(distance emmor.cm)-  1.Motor deficit(intact-max disab:0-3)- 0097 0338 0498 0671
1.TLT(intact-severe defict:0-3) 1.FIM(Totl dep-indep: 18-126) 0402 0173 0589  0.001 —t
0319 0218 0413 0000 *
1.JPS_Arkle/knee/hip(abs-nomm:0-3) 1.walk handicap(physiocommu:1-6) 0000 -0.162 0.162  1.000
0000 -0.162 0162  1.000
1.JPS_ankle(Ermor.deg)- 1 Falls_faller(non-repeated:0-3) 0169 0028 0354 0092
0169 -0028 03% 0092
0244 0199 0288 0.000 [
-1.00 0.50 0.00 0.50 1.00

Negative Positive

(G) Random-effect model of analysis:

1>=17%,

measuring motor function in ICF domains 1-4 respectively. (*:p<0.05)

0%, 7%, 60%*, 0%, 0% across studies

8. Motor data

categorial
categorial
categorial
continous
continous
continous
continous
continous
continous
ordinal
ordinal
ordinal
ordinal
ordinal
ordinal
ordinal
ordinal
ordinal
ordinal
ordinal
ordinal
ordinal
ordinal
ordinal
ordinal
ordinal
ordinal
ordinal
ordinal
ordinal
ordinal
Overall

Study name

Smith 1983
Soyuer 2007

Borstad 2016
Gorst 2019
Kantak 2016
Liao 2015
Tsang 2013

Bonan 2015
Cherpin 2019
Cho 2014

dos Santos 2015
Dukelow 2012
Fujita 2020
Kenzie 2016
Leibowitz 2008
Lin 2005
Mercier 2004
Meyer 2016
Mochizuki 2019
Niam 1999
Perry 1995
Rand 2018
Rand 2018(2)
Ryerson 2008
Viaar 2017
Wagner 2006
Wu 2016

Zbytniewska 2021 1.JPS_2ndMCP(Eror-deg)-

Propri . Motor funti Statistics f c . 95%GC
Lower
Correlation  limit  limit p-Value
1 TLT(impaired-intact:0-1) 1.Strength_UE(loss-no-loss:0-1) 0222 0091 0344 0001 =
1.JPS_ankle(Error:deg)- 1.Falls_faller(non-repeated:0-3) 0169 -0.028 0354 0.092 -—
0205 0097 0309 0000 *
1.Reach target(error dist:cm)- 1.BBT(no. of blocks) 0770 0351 0932 0.002
1.;NSA-Proprio_distal(loss-intact:0-8) 1. TUG(time:s)- 0120 0037 0272 0135 -
1.Elbowmatch task(emor:deg)- 1.Reach-pick time sym(s)- 0618 0130 0865 0.017 ——
1.JPS_trunk F_sagital(emordegy  1.sym index of ext abd obliq(0-0.5)- 0589 0110 0846 0019 ——
1.JPS_knee(Error:deg)- 1.Pointing(accuracy:mm) 0000 -0512 0512  1.000
0424 0073 0681 0019 B
1.0KS stand_COP sway(mm)- 1.BBS(loss-intact:0-56) 0.344 0019 0627 0.062
1.Arm push(error dist:cm)- 1.FMA-UE(loss-intact:0-66) 0342 0118 0681 0.142
1.Hiting target(Totl error distem)-  1.FMA-UE(loss-intact:0-66) 0710 0145 0926 0.019
1.JPS_SH Abd(absol error:deg)- 1.FMA-UE(loss-intact:0-66) 0.000 -0551 0.551 1.000
1.TLT(intact-severe deficit:0-3)- 1.MAS(norm-severe:04)- 0.000 0206 0206 1.000 ——
1.SIAS_Position_toe(loss-intact:0-3) 1.Bl-Walking (dep/indep) 0250 0064 0419  0.009 ——
1.TLT(intact-severe defict:0-3)- 1.FIM(Totl dep-indep:18-126) 0360 0208 0495 0.000 -t
1.Hand match(distance error:cm)-  1.Motor deficit(intact-max disab:0-3)- 0.097 -0338 0498 0671
1.JPS_ankle(error:deg)- 1.FMA-LE(loss-intact:0-34) 0228 0226 0601 0325
1.FMA-UL proprio(loss-intact:0-2) ~ 1.MAS(norm-severe:0-4)- 0286 -0244 0685 0.289
1. TLT(intact-severe defict:0-3)- 1.FMA-UE(loss-intact:0-66) 0369 0205 0513 0.000 —
1.Am position(Shift:cm)- 1.MAS(norm-severe:0-4)- 0096 -0.142 0324 0431 -
1.JPS_Ankle(impaired-intact:0-1)  1.BBS(loss-intact:0-56) 0377 0019 0649 0.039
1.JPS_Ankle/knee/hip(abs-nom:0-3) 1.walk handicap(physio-commu:1-6) 0.000 -0.162 0.162 1.000 ——
1.TLT(intact-severe defict:0-3)- 1.FMA-UE(loss-intact:0-66) 0410 0234 0560 0.000 -
1.TLT(intact-severe defict:0-3)- 1.FIM(Totl dep-indep:18-126) 0402 0.173 0589  0.001 —
1.JPS_trunk_Horizontal(error.deg)  1.BBS(loss-intact:0-56) 0480 0048 0761 0031
1.MNSA-Proprio_wrist(abs-intact:0-2) 1.FMA-UE(loss-intact:0-66) 0481 0146 0717 0006 —_
1.JPS_1stMCP(abs-intact:0-1) 1.MAS(nom-severe:04)- 0320 0.033 0558 0.030 —
1.MNSA-Proprio(abs-intact:0-2) 1.FMA-UE(loss-intact:0-66) 0220 0060 0369 0.007 -
1.FMA-UE(loss-intact:0-66) 0320 -0.046 0610 0.085
0272 0195 0345 0000 *
0254 0193 0314 0000 L4

-1.00 -0.50 000 050 1.00

Negative Positive

(H) Random-effect model of analysis: 1°=0%, 70%*, 42%* across studies measuring motor

function with continuous, ordinal and categorial data as results respectively. (*:p<0.05)

Appendix | (full version for Figure 3): Subgroup analysis: association of proprioception with

motor function after stroke. (A) Difference between proprioception subtypes measured in the

tests (between-group difference: p=0.456).

(B) Influence of body parts involved in the

proprioception tests (between-group difference: p=0.055). (C) Influence of matching side

involved in the proprioception tests (side involved) (between-group difference: p=0.050). (D)

Influence of the movement modes involved in the proprioception tests (between-group



difference: p=0.380). (E) Influence of joint planes measured in the proprioception tests
(between-group difference: p=0.205). (F) Influence of result acuity of the proprioception tests
(between-group difference: p=0.710). (G) Influence of ICF motor function domains (between-
group difference: p=0.003). (H) Influence of result acuity of the proprioception tests (between-
group difference: p=0.364).



