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Characteristics
Age (years)

Patellofemoral pain group (n = 10)
25147

Control group (n = 10)
25861

P-value

Height (m)

1.77£0.

1.77£0.1

Weight (kg)

59.7+9.3

59.8+7.1

Activity level (MET.min/week)

2,166.0 + 969.1

1,944.0 = 859.0
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After fatigue 10 km/h 12 km/h 14 ki 10 km/h, 5° incline 0 km/h, 10° incline

Bl 24+34 3.4£3.0 42£46" 21+40 2629
Pux ) -94+34 -93£32 ‘ -83%4.1 -83+29t -7.8432t
Srou 7] 118£28 127+33" ‘ 126432 103 £3.0f ‘ 104 +30f

*Statistically significant compared to 10 km/h (p < 0.05), tStatistically significant compared to 0° inclination (p < 0.05), tStatistically significant compared to 0° inclination (p < 0.001).
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Before fatigue 10 km/h, 5° incline

Bl 21%34 24135 38+3.9" 2448
Buax 7 -88+28 -9.1+28 -83%37 ‘ 7749
Brom '] 109+27 11527 121£31° l 10.1£32

“Statistically significant compared to 10 kam/h (p < 0.05), 1Statistically significant compared to 0* indination (p < 0.05).

10 km/h, 10° incline
14£33
-8.1£32

95+241
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ACLR-ND

(n=16)

One-way ANOVA/T-test

F/tvalue

P-Value

Age (years)
Height (cm)

Weight (kg)
Dominant limb, right/left (n)
Postoperative duration (months)
IKDC (score)

Tegner Activity Scale (score)

241£43

1764 £5.1

766+ 9.4

11/6

12116

872494

69+14

23.9%17

1759457

727+113

1/5

1.8+ 16

86.6% 6.4

66+ 14

234%16

178.1£68

736+ 154

16/1

NA

NA

68+12

0242"

0.601°

0475°

NA

0.442"

0.447"

0356"

0786

0553

0625

NA

0662

0658

0703

IKDC, International Knee Documentation Committee; ACLR-D, anterior cruciate ligament reconstruction on dominant limb; ACLR-ND, anterior cruciate ligament reconstruction on

nondominant limb; CON, control; NA, not avalable.
*F-value for one-way ANOVA.
bt-value for independent samples T-test.
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PPGRI, pak posteior ground reaction orce; ACLR-D, anteior cruciat igament reconsiuction on dominant limb; ACLRND, anterir cuciateigament econsteucion on nondominant imb; CON, contol.
“ Knee valgus angle, Kneeextrnal rotaton angleand knee valgus moment wre defined as negative numbers.

Significant diference within-group.
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sample agely) body left affected right affected
size(n) mass (kg) limb(n) limb(n)
" males only 25 528+93 168774 739 +71 12 13 4210
females only 4 ‘ 553£50 158361 667 £ 117 3 1 4008
all 29 531488 167280 729 £ 81 15 14 41%09
participants

Note: FAC, functional ambulation category scale.
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parameters bundled after bindi t value
step length (LL)* 0492019 047 £ 0.18 2396
step width (LL)* | omsoos ‘ 034 £ 0.08 2838
the proportion of stance phase on the unaffected side (%) 64.48 + 7.41 ‘ 64.14 + 7.08 0422
the proportion of stance phase on the affected side (%) | s ‘ 7338 £ 8.94 1128
unaffected-to-affected side stance phase ratio 113 £0.16 \ 1142013 2048

Kot LI Tie Biciathh, ioerrialioad celisiivn & ok Toaalti * Sadicates chipustnis Daltas and aftes slian Bindine. S50,

P-v;
0.024
0.008
0.676
0.269

0292

0.108

0125

0.047

0.109

0.069
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CAR of gluteus maximus CAR of gluteus medius

R P value R P value

Single Leg Squat

Trunk Lean Angle 0.042 0428 0.283 0.101
Hip FPPA -0.201 0.191 0.206 0.179
Knee FPPA -0.214 0.176 -0.164 0.233
Dynamic Valgus Index -0.223 0.166 -0010 0.482

Single Leg Hopping

Trunk Lean Angle 0228 0.160 0.007 0.487

Hip FPPA -0122 0299 0.003 0495
Knee FPPA 0006 0490 0017 0471
Dynamic Valgus Index ~0.066 0389 0010 0482

Single Leg Landing

Trunk Lean Angle 0533 0.006* 0.305 0.083
Hip FPPA -0.018 0469 0.039 0432
Knee FPPA 0.082 0362 0.150 0.253
Dynamic Valgus Index 0.040 0432 0.109 0314

Forward Step Down

Trunk Lean Angle 0252 0.135 0.194 0.194
Hip FPPA -0.04 0494 0.022 0.461
Knee FPPA 0.40 0432 -0.008 0.486

Dynamic Valgus Index 0023 0461 0.006 0.490

Lateral Step Down

Trunk Lean Angle 0.080 0365 0.248 0.132
Hip FPPA -0.167 0235 0.138 0.270
Knee FPPA -0.003 0495 0.120 0.298
Dynamic Valgus Index ~0.087 0353 Lo 0.262
Anterior Knee Pain Scale 0.790 0.003* 0.584 0.038°

Abbreviations: CAR, central activation ratio; FPPA, frontal plane projection angle.
* Indicates a statistically significant difference using a Pearson correlation coefficient analy
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Controls

 Age (years) 26+28 24218 0052
‘ Sex 4 males; 6 females 4 males; 8 females 0746
‘ Body Mass Index (BMI) (kg/n’) 235+31 24042 0419
‘ Physical activity level (MET. min/week) 4205 £ 2,575 2510 £ 1,732 0.160
‘VAmerinr Knee Pain Scale 81493 N/A N/A
Duration of symptoms (months) 354272 N/A N/A

‘ Average pain 29%17 N/A N/A

Data is presented as mean + standard deviat
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Muscle/Task

Detailed characterisation of Tasks

Pitch control Low Medium High

scM 0.46(0.14) 047 (0.10) 047 (0.14) 0.116 0.890

PARA 0.48(0.11) 047 (0.09) 047 (0.14) 0034 0.967

7thiC 0.54(0.10) 053 (0.07) 051 (0.09) 0755 0473

RA 0.51(0.08) 051 (0.07) 0.51(0.10) 0019 0.982

Loud control Soft Medium Louder

scM 0.43(0.13) 047 (0.10) 046 (0.14) 1300 0276

PARA 0.37(0.10) 059 (0.11) 0.47 (0.09) 5527 <0.001°
7thiC 0.41(0.10) 053 (0.07) 0,63 (0.10) 59.08 <0.001°
RA 0.41(0.09) ' 0.50 (0.08) 058 (0.10) 39.56 <0.001°
Vowel control lal i/ Jul

seM 0.46(0.09) 0.46 (0.09) 047 (0.10) 0309 0735

PARA 0.48 (0.08) 047 (0.08) 047 (007) 0058 0.944

7thiC 0.52(0.08) 052 (0.07) 052 (0.07) 0051 0.950

RA 0.52(0.08) 050 (0.07) 0.49 (0.07) 2128 0124

Note: SCM, sternocleidomastoid; PARA, parasternal intercostal muscle; 7thIC, seventh intercostal muscle; RA, rectus abdominis.
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Component

Elastic modules (MPa): E

Poisson’s
ratio: v

Destiny(kg/m?)

Reference

Skin Tetrahedral | Hyperelastic (first-order Ogden model, u = 0.122 kPa, a = 18) NIA 950 Pailler-Mattei
solid et al. (2008)
Bulk soft tissue | Tetrahedral Hyperelastic (second-order polynomial strain, Cyo = N/A 950 Gu et al. (2010)
solid 0.8556,C;; = 0.05841, Cyy = 0.03900,
Ciy = 0.02319, oy = 0.00851, D = 3.65273)
Bones Tetrahedral 7,300 03 1,500 Cheung et al.
solid (2005)
Cartilages Tetrahedral 1 04 1,050
solid
Ligaments Two-node 260 04 1,000 Kitaoka et al.
truss (1994)
ATEL Tetrahedral Hyperelastic (second-order polynomial strain, Cio = N/A 1,000 Peng et al.
PTFL solid —222.1,Coy = 290.97, (2023)
CEL Cag = ~1.1257,Cy = 4.7267, Co = 79.602
Achilles Tendon Two-node 816 03 1,000 Chen et al.
truss (2012)
Plate Hexahedral 17,000 04 1,000 Xiang et al.
solid (2022)

ATFL, anterior talofibular ligament; PTFL, posterior talofibular ligament; CFL, calcaneofibular ligament.
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Parameters ealth: (»
Sagittal plane peak ankle moment (Nm) 093 108 <0.01 0274
Coronal plane peak ankle moment (Nm) 057 048 <005 0.162
Horizon plane peak ankle moment (Nm) 044 039 005 0121
Sagittal plane peak knee moment (Nm) 187 169 <0.001 0.398
Coronal plane peak knee moment (Nm) 083 066 <0.001 0285
Horizon plane peak knee moment (Nm) 061 055 <0.05 0212
Sagittal plane peak ankle angle (") 1287 651 <0.001 0.863
Coronal plane peak ankle angle () 1244 1037 <005 0.195
Horizon plane peak ankle angle (‘) 412 419 068 0012
Sagittal plane peak knee angle (') -21.78 -29.95 <0.001 0531
Coronal plane peak knee angle (') 386 372 005 0117
Horizon plane peak knee angle (') 803 574 <0.001 0416

B8, offfict stoe; CEAL chronis latecid ankde instability:
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I (n ealthy (n = 20)
Age (year) 23815 241£13 0441
Mass (kg) 82349 81161 0738
Height (cm) 181332 179.6 £ 54 0535
Ankle sprains (times) 34212 0 <0.001
Time since injury (month) 102+23 0 <0.001
Leg length (cm) 957+ 45 929 %52 0.769

CLAI chronic lateral ankle instability.
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ACLR-D ACLR-ND P (n2)

Nonsurgical  Surgical Nonsurgical  Surgical Dominant Non- Group. Interaction
dominant
landing-impact ime 0278 %0048 027420053 027720050 02810055 | 020420052 0296+0051 0904000 | 0510(0028) 0266 0.055)
©
VM EMVIC) 1136+ 667 43000 992356 12365 15482439 17052665 . « 0007 0:203)
RE(SMVIC) 8432620 PEEpE 32260 a2sem0 10052274 10892431 - : 0007 0.195)
VLEMVIC) 9452523 Epe 84359 s952 0200 13222453 14482513 - . 0006 (0206
BE(SMVIC) 159490 B3E87 109549 159586 032185 256279 068200000 | <0001 039%) 0095 0.10)
STEOMVIC) B7E81 158590° n9sas 2002130° 55282 064123 00020213 | <0001 (0382) 0283 0058)

VM, vastus medialis; RF,rectus femaris: VL vastuslaterals;BF, biceps emoris: ST, smitendinosus; MVIC, masimal voluntary isometic contracton; ACLR-D, anterior cruciat lgament reconsiuction on dominant limb; ACLR-ND, anterio crucat ligamens
reconsteuction on nondominant limbs CON, control.

“Significant diffrence compared with CON. group

Sl act Al o A s
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ACLR-D ACLR-ND P (n%)

Nonsurgical  Surgical ~ Nonsurgical  Surgical  Dominant Non- Group Interaction
dominant

VMLMVIC () S104124 s2ens @018 5302194 6632206 @aeasa 0106005 | 0101005 0657 0018)

REAVIC (1) 4193 w2591 12185 1154 852149 22161 01000 | 033100 0852 0007)

VIMVIC (vs) 5532176 782160 Ereny 559180° 7287 3287 0si60o0) | 016016 0475 0031)

BEAVIC (pvs) az96 192138 262 azsr EIPSIE) 7982141 0s 000D | 00 0219) 0854 0007)

STMVIC ) e 002122 794160 Tass7 832150 832164 70003 | 001 0021) 0714 0010)

VM, vastus medialis; RF,rectus femaris VL vastus lateals; BF, biceps femoris; T, smitendinosus; MVIC, maximal volantary isometic cotracton; ACLR-D, anteriorcruciate lgament reconsruction on dominant limb; ACLR-ND, anterio cruciate ligamen
reconsteuction on nondominant s CON, control.
it s ol SO .
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Gait Deviation Index
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Non Dominant Limb

20% BWS
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Database

Applied database fields used
During The search

Restrictions for the search

Examples of the strategy Web of
Science

Examples of the strategy Scopus

Examples of the strategy PubMed

Examples of the strategy
SPORTDiscus

Examples of the strategy Cochrane
Library

Web of Science Scopus PubMed  SPORTDisct Cochrane
Library
‘Topic (Title, abstract, author, keywords, and | Title Title, Title, Abstract Title
Keywords Plus) Abstract, Abstract Abstract, keyword
keyword
None

((TS=(chronic ankle instability OR ankle instability OR functional ankle instability OR mechanical ankle instability OR CAT OR FATOR
MAI)) AND TS=(lower limb OR lower extremity OR hip OR knee OR ankle OR trunk)) AND TS=(kinematic OR kinetics OR
biomechanics OR Moment OR Torque OR dynamic OR angles OR moments OR forces OR ground reaction force OR GRF OR
displacement)) AND TS=(stop jump OR stop-jump OR stop jumping OR stop-jumping OR land OR landing OR jump land OR jump
landing OR jump-land OR jump-landing OR drop-vertical jump OR single-leg landing OR single-leg land OR jump OR jumping)

(TITLE-ABS-KEY ( “chronic ankle instability” OR “ankle instability” OR “functional ankle instability” OR “mechanical ankle instability”
OR “CAI” OR “FAI” OR “MAI") AND TITLE-ABS-KEY (“lower limb” OR “lower extremity” OR “hip” OR “knee” OR “ankle” OR
“trunk”) AND TITLE-ABS-KEY (“kinematic” OR “kinetics” OR “biomechanics” OR “Moment” OR “Torque” OR “dynamic” OR “angles”
OR “moments” OR “forces” OR “ground reaction force” OR “GRF” OR “displacement”) AND TITLE-ABS-KEY (“stop jump” OR “stop-
jump” OR “stop jumping” OR “stop-jumping” OR “land” OR “landing” OR “jump land” OR “jump landing” OR “jump-land” OR “jump-
landing” OR “drop-vertical jump” OR “single-leg landing” OR “single-leg land” OR “jump” OR “jumping”) )

(((chronic ankle instability [Title/Abstract] OR ankle instability [Title/Abstract] OR functional ankle instability [Title/Abstract] OR
‘mechanical ankle instability [Title/Abstract] OR CAI [Title/Abstract] OR FAI [Title/Abstract] OR MAI [Title/Abstract]) AND (lower
limb [Title/Abstract] OR lower extremity [Title/Abstract] OR hip [Title/ Abstract] OR knee [Title/ Abstract] OR ankle [Title/Abstract] OR
trunk [Title/Abstract])) AND (kinematic [Title/Abstract] OR kinetics [Title/Abstract] OR biomechanics [Title/Abstract] OR Moment
[Title/Abstract] OR Torque [Title/Abstract] OR dynamic [Title/Abstract] OR angles [Title/Abstract] OR moments [Title/Abstract] OR
forces [Title/Abstract] OR ground reaction force [Title/Abstract] OR GRE [Title/ Abstract] OR displacement [Title/Abstract])) AND (stop
jump [Title/Abstract] OR stop-jump [Title/Abstract] OR stop jumping [Title/Abstract] OR stop-jumping [Title/ Abstract] OR land [Title/
Abstract] OR landing [Title/ Abstract] OR jump land [Title/Abstract] OR jump landing [Title/Abstract] OR jump-land [Title/ Abstract]
ORjump-landing [Title/Abstract] OR drop-vertical jump [Title/ Abstract] OR single-leg landing [ Title/ Abstract] OR single-leg land [Title/
Abstract] OR jump [Title/Abstract] OR jumping [Title/Abstract])

'TI (chronic ankle instability OR ankle instability OR functional ankle instability OR mechanical ankle instability OR CAT OR FAI OR
MAI) AND TI (lower limb OR lower extremity OR hip OR knee OR ankle OR trunk) AND TI (kinematic OR kinetics OR biomechanics
OR Moment OR Torque OR dynamic OR angles OR moments OR forces OR ground reaction force OR GRE OR displacement) AND TI
(stop jump OR stop-jump OR stop jumping OR stop-jumping OR land OR landing OR jump land OR jump landing OR jump-land OR
jump-landing OR drop-vertical jump OR single-leg landing OR single-leg land OR jump OR jumping)

AB (chronic ankle instability OR ankle instability OR functional ankle instability OR mechanical ankle instability OR CAI OR FAI OR
MAI) AND AB (lower limb OR lower extremity OR hip OR knee OR ankle OR trunk) AND AB (kinematic OR kinetics OR biomechanics
OR Moment OR Torque OR dynamic) AND AB (stop jump OR stop-jump OR stop jumping OR stop-jumping OR land OR landing OR
jump land OR jump landing OR jump-land OR jump-landing OR drop-vertical jump OR single-leg landing OR single-leg land OR jump
OR jumping)

chronic ankle instability OR ankle instability OR functional ankle instability OR mechanical ankle instability OR CAI OR FAI OR MAI in
Title Abstract Keyword AND lower limb OR lower extremity OR hip OR knee OR ankle OR trunk in Title Abstract Keyword AND
kinematic OR kinetics OR biomechanics OR Moment OR Torque OR dynamic OR angles OR moments OR forces OR ground reaction
force OR GRE OR displacement in Title Abstract Keyword AND stop jump OR stop-jump OR stop jumping OR stop-jumping OR land
ORlanding OR jump land OR jump landing OR jump-land OR jump-landing OR drop-vertical jump OR single-leg landing OR single-leg
land OR jump OR jumping in Title Abstract Keyword - (Word variations have been searched)
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Sagittal Plane Kinematics of
the Lower Limb

Sagittal Plane Kinetics of the
Lower Limb

Frontal plane kinematics of the
Lower Limb

Impact loading

Trunk mechanism

Hip flexion angle| (Devita and Skelly, 1992;
Trigsted et al,, 2017)

Hip extension moment|(Devita and Skelly,
1992; Trigsted et al., 2017)

Hip abduction angle|(Hewett et al., 2005)

Peak VGRE[(Devita and Skelly, 1992)

‘Trunk flexion| (Paterno et al,, 2007)

Knee flexion angle | (Devita and Skelly, 1992; | Ankle dorsiflexion anglel (Boden et al,
Trigsted et al,, 2017) 2009; Padua et al., 2009)

Knee extension momentT(Devita and Skelly, 1992; Trigsted et al., 2017)

Knee abduction angle](Hewett et al,, 2005)

Loading ratef(Paterno et al, 2007)

Trunk lateral flexion(Kristianslund et al., 2012)
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Sagittal Plane Hip flexion angle|(Devita and Skelly, 1992; Trigsted | Knee flexion angle|(Devita and Skelly, 1992; | Ankle dorsiflexion angle] (Boden et al.,

Kinematics etal, 2017) Trigsted et al, 2017) 2009; Padua et al., 2009)
Sagittal Plane Hip extension moment(Devita and Skelly, 1992; Knee extension moment](Devita and Skelly, 1992; Trigsted et al, 2017)
Kinetics Trigsted et al., 2017)

Frontal plane Hip abduction angle| (Hewett et al,, 2005) Knee abduction angle](Hewett et al., 2005)

kinematics

Frontal plane knee adduction moment[(Lin et al., 2012)

Kinetics

Horizontal plane Hip Internal rotation angleT(Devita and Skelly, 1992; | Knee Internal rotation angleT(Devita and Skelly, 1992; Trigsted et al, 2017)
kinematics Trigsted et al., 2017)

Horizontal plane Hip Internal rotation Moment(Devita and Skelly, | Knee Internal rotation Moment[(Devita and Skelly, 1992; Trigsted et al, 2017)
Kinetics 1992; Trigsted et al,, 2017)

Impact loading Peak VGRE[(Devita and Skelly, 1992) Loading rate] (Paterno et al,, 2007)

Trunk mechanism | Trunk flexion|(Paterno et al., 2007) ‘Trunk lateral flexion (Kristianslund et al., 2012)
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Variables

Mean + SD or Median (IQR)

Patellofemoral pain group (n = 10)

Control group (n = 10)

Lower extremity kinematics (deg) | Hip flexion 37.42+10.56 3646 + 15.46 0872"
Hip internal rotation —424+426 —623+2.17 0204
Hip abduction 274368 343384 0872*
Knee flexion 5052 (1232-56.17) 5263 (45.63-56.17) 0.143°
Knee external rotation 1.87 +6.70 218+ 416 0902
Knee abduction 529+374 5.65+2.50 0802
Ankle dorse flexion 2513498 25014523 0960°
Ankle inversion 492278 634227 0228
Ankle external rotation 7.23 (-147-1931) 579 (1.05-15.71) 0.465"
Cartilage thickness (cm) Medial 251 +0.52 3.18+036 0.004"
Lateral 258031 3.01+058 0028
Total 255038 3.09+044 0008

SD, standard deviation; IQR, interquartile range.

ttest.
"Mann-Whitney U-test.

*Dhanicees & dgnllicant difreice (< 0.08)
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Variables Pre-fatigue Post-fatigue Fatigue Anticipation Interaction

Anticipated = Unanticipated Anticipated Unanticipated [z P 12

Approach speed (m/s)
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Time Variables Pre-fatigue Post-fatigue Fatigue Anticipation Interaction
point

Anticipated Unanticipated Anticipated Unanticipated 2 12 /2

c Hip flex/ 347 £ 111 403 + 188 369 + 113 456 + 129 0.164 0.002¢ 0469
extension

angle ()

Hip ab/ -238+76 ~206 % 66 247 £7.1 213+ 6.1 0365 0.002¢ 0914
adduction

angle ()

Hip in/external 80+79 134 £ 86 81£55 99471 0.123 0.001% 0.023*
rotation

angle ()

Knee flex/ -226£62 -209 £ 109 232451 228450 0265 0378 0594
extension

angle ()

Knee ab/ 02+47 0.9 + 4.6 =00 £ 4.1 -04+43 0777 0.140 0311
adduction
angle ()

Knee in/external 40+88 67 %86 70492 74+85 0222 0.166 0.178
rotation

angle ()

Ankle plantar/ -18.6 % 89 -228+83 -19.1 £ 66 -206+72 0535 0.004% 0052
dorsiflexion

angle ()

Ankle in/ 7.4% 66 44463 84163 40+73 0712 <0.001% 0.062
eversion

angle ()

‘Ankle medi/ -59 + 44 57148 —6.4 £ 54 52148 0.967 0.158 0.186
lateral rotation
angle ()

First peak | Hip flex/ 374+ 107 414 184 400 £ 11.9 482+ 136 0.087 0.009* 0.347
VGRF extension
angle ()

Hip ab/ -215+ 85 -188+73 -223+75 ~194%69 0435 0.004* 0.898
adduction

angle ()

Hip in/external 39477 109 £7.8 34468 73472 0.101 <0.001% 0.035%
rotation

angle ()

Knee flex/ -353+ 8.1 -307 + 128 -366+7.3 -339452 0073 0.012¢ 0476
extension

angle ()

Knee ab/ 34141 36447 -37+41 —41+46 0461 0544 0.898
adduction

angle ()

Knee in/external 0269 44175 25£55 7.6 £ 60 0.058 <0.001* 0456
rotation

angle ()

Ankle plantar/ 19+ 120 99478 244109 -100+7.9 0.889 <0.001% 0.665
dorsiflexion
angle ()

Ankle in/ 138+ 65 107 £ 66 140 £ 58 114 £6.1 0576 <0.001* 0.695
eversion

angle ()

Ankle medi/ -107 £ 63 -94£60 -104 +58 -9.0£55 0731 0.005% 0911
lateral rotation

angle ()

IC, initial contact; vVGRF, vertical ground reaction force, *Bold values indicate statistical significance (P < 0.05).
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Variables Pre-fatigue Post-fatigue Fatigue Anticipation Interaction

Anticipated Unanticipated Anticipated Unanticipated P P P

First peak vertical GRF (BW) = 2.26 + 0.39 276 + 044 217 £ 048 255 + 045 0022 <0.001* 0181
First peak anteroposterior -133 %022 -153 £021 -127 £020 ~145£023 0018 <0.001* 0710
GRE (BW)

‘ 1 1
First peak mediolateral ~027 £ 0.11 ~0.19 £ 0.10 ~024 009 ~0.14 £ 076 0.019* <0.001* 0623
GRF (BW)
Loading rate of vertical GRE | 73.37 % 35.76 109.15 = 51.08 68.48 + 3861 87.33 + 3034 0.030° 0.002* 0.150
(BW/s)
Loading rate of 27.52 £ 15.94 3848 £ 1455 231541733 3866 + 1539 0282 <0001 0.193
anteroposterior GRF (BW/s)
Knee flex/extension moment | ~0.00 + 1.20 ~0.83 £ 132 ~059 + 113 ~046 +124 0432 0193 0.016*
(Nem/kg)
Knee ab/adduction moment | 2.82 + 0.82 156 £ 116 256 + 0.89 146 £ 087 0235 <0001 0562
(Nem/kg)
Knee in/external rotation 049 020 0222026 050 £ 0.19 021022 0978 <0.001* 0710

moment (Nem/kg)

BW, body weight; GRF, Ground Reaction Force; *Bold values indicate statistical significance (P < 0.05).
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Ql @2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 QI0 Q11 Q12 Q13 Q14 Total(Yes)

Watanabe et al. (2021) Yes | Yes  CD | Yes Yes No No | NA Yes  No Yes No NA No 6
Kipp and Palmieri-Smith (2012) ~ Yes | Yes = CD | Yes | No No  No | NA Yes No Yes No NA No 5
Gribble and Robinson (2009) ~ Yes = Yes | CD | Yes No No No NA Yes No ‘ Yes No NA No 5
Zhang et al. (2012) Ye | Yes | CD | Yes No No | No | NA  Ye No | Yes No NA No 5
Terada et al. (2014) Yes | Yes  CD | Yes  No No No | NA Yes No Yes No NA No 5

Lee et al. (2017) Yes | Yes  CD | Yes  No No  No | NA Yes  No Yes No NA No 5

De Ridder et al. (2015) Yes | Yes CD | Yes No No No NA Yes No Yes No NA No &
Caulfield and Garrett (2004) ~ Yes = Yes = CD | Yes No No No | NA Yes No ‘ Yes No NA No 5
Jeon and Park (2021) Yes | Yes | CD | Yes No No No NA  Yes No Yes No NA No 5
Watabe et al. (2022) Yes | Yes | CD | Yes  No No No | NA Yes No Yes No NA No 5
Han et al. (2023) Yes | Yes  CD | Yes  No No No | NA Yes  No Yes No NA No 5
Terada et al. (2015) Yes | Yes  CD | Yes  No No  No | NA Yes No Yes No NA No 5
Brown et al. (2011) Yes | Yes  CD | Yes  No No No | NA Yes  No Yes No NA No 5
Sagawa et al. (2024) Yes | Yes | CD | Yes | Yes No No NA [ Yes No Yes No NA No 6

Q1:was the research question or objective in this paper clearly stated?, Q2: was the study population clearly specified and defined?, Q3: was the participation rate of eligible persons at least 50%2,
Qi: were all the subjects selected or recruited from the same or similar populations (including the same time period)? Were inclusion and exclusion criteria for being in the study prespecified
and applied uniformly to all participants?, QS: was a sample size justification, power description, or variance and effect estimates provided?, Q6: for the analyses in this paper, were the
exposure(s) of interest measured prior to the outcome(s) being measured?, Q7: was the timeframe sufficient so that one could reasonably expect to see an association between exposure and
outcome if it existed?, Q8: for exposures that can vary in amount or level, did the study examine different levels of the exposure as related to the outcome (e.g., categories of exposure, or exposure
measured as continuous variable)?, Q: were the exposure measures (independent variables) clearly defined, valid, reliable, and implemented consistently across all study participants?, Q10: was
the exposure(s) assessed more than once over time?, Q11: were the outcome measures (dependent variables) clearly defined, valid, reliable, and implemented consistently across all study
participants?, Q12: were the outcome assessors blinded to the exposure status of participants?, Q13: was loss to follow-up after baseline 20% or less?, Q14: were key potential confounding
variables measured and adjusted statistically for their impact on the relationship between exposure(s) and outcome(s)? CD: cannot determine,NA: notapplicable.
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First Author

(year)

Test method

Study type

Population (total/male/
female)

utcome measures

Watanabe et al.
(2021)

Gribble and
Robinson (2009)

Zhang et al. (2012)

Terada et al. (2014)

single-leg landing (0.3 m,0.4 m0.5 m)

double-leg take-off jump with a landing
on a single limb

drop landing (0.6 m)

vertical stop jump (50% of Vertmax)

cross-sectional

cross-sectional

cross-sectional

case-control
experiment design

26 Competitive collegiate athletes;
Control group = 13/7/4 Age = 206 =
21

CAI group = 13/7/4 Age = 216 + 1.6

Control group = 19/10/9 Age = 23.1 +
39
CAI group = 19/10/9 Age = 203 £ 29

Control group = 10Age = 24.1 (5.4)
CAI group = 10 Age = 248 (5.7)

Thirty-eight physically active

participants
Control group = 19/10/9 Age = 21.32
+4.04)
CAI group = 19/10/9 Age = 20.11
+163

Kinematics
Peak knee Flexion angle (0.3 m,0.4 m,0.5 m)
Peak hip flexion angle (0.3 m,0.4 m,0.5 m)
Kinetics

Peak knee extension moment

(03 m0.4 m05 m)

Peak hip extension moment

(03 m0.4 m0.5 m)

Impact Loading

Peak VGRE (0.3 m0.4 m0.5 m)

Kinematics
Peak knee flexion angle (Injured side)
Peak hip flexion (Injured side)

Impact loading
2nd peak vertical GRF

Kinematics
Knee sagittal plane angle at Peak anterior
tibial shear force (ATSE)

Hip sagittal plane angle at Peak ATSF

Lee et al. (2017)

De Ridder et al.
(2015)

Caulfield and
Garrett (2004)

Jeon and Park
(2021)

Watabe et al.
(2022)

single-leg drop landing

Vertical drop (0.4 m)

single leg vertical drop (0.4 m)

Drop landing (0.3 m)

proactive condition (single-leg landings)

reactive condition (side-step cutting, 60°

side-step cutting single-leg landing, and
forward stepping)

Controlled
laboratory

cross-sectional

cross-sectional

cross-sectional

cross-sectional

28 competitive tackwondo athletes
Control group = 14/14 Age = 2121 +
208
CAI group = 14/14 Age = 20,07 + 0.27

Control group = 30/12/18 Age = 25.7
+18
CAI group = 38/19/19 Age = 22.1
+34

Control group = 10/10 Age = 22.6 +
46

FAI group = 14/14 Age = 266 + 63

Control group = 18/18 Age = 2022 +
229 CAI group = 16/16 Age = 20.19
+147

28 physically active individuals;
Control group = 14/Age = 215 + 13
CAI group = 14/Age = 214 + 1.4

Impact loading
Peak VGRF

Loading rate

Impact Loading
Peak vertical GRF
Loading rate

Impact loading
Peak vertical GRF

Kinematics
Hip flexion joint angle; hip abduction joint
angle;
Knee Flexion joint angle
Knee Valgus joint angle
Kinetics

Hip flexion Joint moment
Knee flexion Joint moment
Impact loading

Max vGRE

Loading rate

Kinematics
Maximum Right lateral trunk flexion in
(PRO,REA)

Maximum Trunk flexionin in (PRO,REA)
Maximum Hip flexion in (PRO,REA)
Maximum Knee flexion in (PRO,REA)
Maximum Ankle dorsiflexion in
(PRO,REA)

Impact loading

Vertical ground reaction force in
(PRO,REA)

Brown et al. (2011)

Han et al. (2023)

single-leg landing in the anterior, lateral,
and medial directions (50% of Vertmax)

single-leg drop-landing

cross-sectional

cross-sectional

68 recreationally active participants
Control group = 24/12/12male’s Age
= 198 + 13/female’s Age = 202 + 1.0

MAI group = 21/8/13 male’s Age
186 + 33/female’s Age = 199 + 1.0

FAI group = 23/11/12 male’s Age =
205 £ 1.7/female’s Age = 20.1 £ 1.5

44 physically active individuals
Control group = 22/11/11 Age = 234
+26)

CAI group = 22/11/11 Age = 234
+24

Kinematics

Knee flexion-extension angle
Knee abduction-adduction angle
Hip flexion angle

Hip abduction-adduction angle
Trunk flexion angle

Trunk lateral flexion angle

Kinematics
Knee flexion angle at initial contact in
(Anticipated Unanticipated)
Maximum knee flexion angle in
(Anticipated,Unanticipated)

Knee displacement in

(Anticipated Unanticipated)

Hip flexion angle at initial contact in
(Anticipated Unanticipated)
Maximum hip flexion angle in
(Anticipated,Unanticipated)

Hip displacement in

(Anticipated Unanticipated)

Terada et al. (2015)

Sagawa et al. (2024)

single-leg drop landing (0.3 m)
conditions: (1) looking-down and (2)
looking-up

Single-leg Lateral Drop Landing (0.2 m)

Controlled
Iaboratory

cross-sectional

Thirty-eight physically active

participants
Control group = 19/6/13 Age = 20.58
232
CAI group = 19/11/8 Age = 21.68
+482

Control group =
19/19/0 Age = 23.9 + 2.8

CAI group = 19/19/0 Age = 253 2.9

Kinematics
Hip sagittal plane angle at initial contact
(looking-up looking-down)

Hip frontal plane at initial contact (looking-
up.looking-down)

Knee sagittal plane at initial contact
(looking-upJlooking-down)

Knee frontal plane at initial contact
(looking-up looking-down)

Kinematics
Hip Flexion maximum angle during 200 m
interval post-landing

Hip Abduction maximum angle during
200 m interval post-landing

Knee Flexion maximum angle during 200 m
interval post-landing
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Unstable side Stable side Main effect Interaction effect

Variables
Focus Side Focus X side
Peak VGRF (BW)
Baseline 283 £ 0.64 242 £ 066 P <0.001 p=0078 P =0.400
IF 29+ 117 277 £ 0.86
EF 1.73 £ 042 1.70 + 047

Peak mGRF (BW)

Baseline 0.13 £ 0.02 012 £ 001 p=0445 p=0138 P =0306
IF 0.13 £ 0.04 | 0.13 £004
EF 0.14 £ 0.02 0.11 £0.04
Peak IGRF (BW)
Baseline ~0.14 £ 002 ~0.13 % 0.02 p=0174 [ p=0821 p=0.634
IF ~0.14 £ 0.04 ~0.14 £ 0.05
EF -0.12 £ 003 ~0.13 £ 0.03

Time to Peak VGRF(s)

Baseline 0.07 £ 0.01 0.07 £ 0.01 P <0.001% p =1.000 p=0.691
IF 0.06 £ 0.01 0.06 £ 0.02
EF 0.09 £ 0.03 0.09 £ 0.03
Kieg (BW/m)
Baseline 19.79 £ 10.25 16.44 + 9.83 p = 0016 p=0.041* p =0.506
IF 16.58 £ 9.13 1448 £ 7.40
EF 10.08 £ 5.05 9.44 +£423

p < 0.05*
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Item Experimental group (n

‘ Age (years) 235517
‘ Height (cm) 1779 + 63
‘7 Body mass index (kg/m’) 230 %20

Gumberland anke nstabilty tol core | 188+ 19

Unstable side (Left\Right) (©6\12)
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Interaction effect
Variables Unstable side Stable side

Focus x side

Ic

Hip joint flexion (+)/extension (=) angle ()

Baseline 1683 + 629 1695  3.95 P =0.001* p =055 p=0804
1F 2341 £ 947 2454 + 823
EF 24.04 £ 9.83 2444 £ 757

Hip joint adduction (+)/abduction (-) angle ()

Baseline ~4.67 + 460 664 £ 2.65 p=0170 P =0206 P =0950
¥ ~6.15+ 404 -755 377
EF ~6.66 + 4.80 -8.16 £ 3.99
Peak VGRF

Hip joint flexion (+)/extension (-) angle ()

Baseline 24.04 £ 8.60 2314 £ 667 P =0.003* p=0787 p = 0607

1F 29.49 £ 10.01 30.80 + 9.01
EF 33.10 £ 11.23 33.65 + 865

Hip joint adduction (+)/abduction (-) angle ()

Baseline -3.01 + 440 -533 +329 p=0.108 p=0168 p=0885
IF -5.28 % 3.63 -6.86 + 431
EF -5.14 £ 501 ~649 + 478

p < 0.05%
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Main effect Interaction effect
Variables Unstable side Stable side

Focus Side Focus x side

Ic

Knee flexion (+)/extension (-) angle ()

Baseline 10.18 £ 4.11 839 +347 p=0156 p=0881 P =0061
IF 1168 +4.56 1264 + 485
EF 1158 +553 1276 + 519

Knee varus (+)/valgus (-) angle ()

Baseline 085 +238 057 +3.04 p=0275 p=0322 P =0.8%
¥ 185+ 268 139 £3.07
EF 230 +293 155 £ 3.06
Peak VGRF

Knee flexion (+)/extension (-) angle ()

Baseline 28.29 £ 6.61 27.16 £ 7.40 p=0012% p=0746 P =055

IF 28.67 £ 637 3025 £ 6.64
EF 36.94 £ 10.99 37.90 £ 11.86

Knee varus (+)/valgus (-) angle ()

Baseline 1.4 £ 491 ~146 + 4.82 p=0778 P =0.028° p=0549
I 2.89 £ 567 -1.92 + 487
EF 263 +738 ~2.95 + 6.61

p < 0.05%
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Main effect Interaction effect
Variables Unstable side Stable side

Focus Side Focus x side

Ic

Ankle dorsiflexion (+)/plantarflexion (=) angle (')

Baseline ~18.35 + 5.85 ~1858 £ 5.65 p=0378 P = 0069 p =008
IF ~18.64 £ 625 ~15.60 £ 6.06
EF -2147 553 ~17.75 £ 5.09

Ankle inversion (+)/eversion (-) angle ()

Baseline 5.66 + 3.82 280 + 424 p=0312 P =0002 P =0.306
¥ 742 £538 306 + 353
EF 828 + 486 339 +331
Peak VGRF

Ankle dorsiflexion (+)/plantarflexion (=) angle (')

Baseline 1115 + 4.65 1238 £ 6.11 P =0017% p=0376 p=0982

IF 7.65 £ 535 838 £ 3.63
EF 1333 452 1422 +8.02

Ankle inversion (+)/eversion (-) angle ()

Baseline 0.13 £ 3.39 -027 £525 p=0521 p=0823 p=0628
IF 0.84 + 437 0.16 £ 345
EF -069 + 472 -0.25 + 345

p < 0.05%
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Self-report outcome Correlation coefficient with

measure PLP power
ASKp-Composite 0690+
ASKp-Physical Component 0484+
ASKp-Locomotion 0636+
ASKp-Standing Skills [ 0521+
ASKp-Transfers 0547+ |
ASKp-Play 0480
ASKp-Dressing 0.590%
ASKp-Other 0463+
PROMIS-Physical Function 0588+
Mobility

PROMIS-Fatigue 5247
PROMIS-Anxiety -268
PROMIS-Depression -180
PROMIS-Peer Relationships 0457+
PROMIS-Pain Interference -333
PROMIS-Pain Intensity -257
GOAL-Composite 0577+
GOAL-ADL 0478
GOAL-Gait and Mobility [ 0705+
GOAL-Physical Activity and Sport 0495+ |
GOAL- Pain 0243
GOAL- Gait Pattern and 0361
Appearance

GOAL- Body Image 0.147

Abbreviations: PLP- power leg press; ASKp-Activities Scale for Kids-performance version;
PROMIS- Patient-Reported Outcomes Measurement Information System; GOAL- gait
outcomes assessment list; ADL-activities of daily living; * = statistical significance p < .05
** = statistical significance p < .01; sample size n = 33.
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Association Tested r p.p_waiking test/t Correlation

IsoK-walking test coefficients

T PLP-SS specd/T 1soK-SS speed 0.361/.376 p = 0.904

T PLP-ES specd/T 1s0K-FS speed 0.511/485 p = 0.822 ‘
T pLpanewt/T ok iMwT 0.583/.443 p = 0214 ‘

Abbreviations: r = Pearson’s r correlation coefficient; PLP- power leg press power; IsoK-
lsckinedi powet: 55- selF selecied: FS- Saot: INOWT- 1-sitln 'Wealk Test: sample slte n = 99,
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Characteristics All participants (n = 33)

‘ Sex
Male 12
Female 21

‘ Age
mean (SD), yrs 17.89 (7.52)
range, yrs 10-37
Height, mean (SD), m 152 (0.13)
Body Mass mean (SD), kg 5122 (15.49)

Topographical Classification, n

Hemiplegia 4

Diplegia 2

Triplegia 3
' Quadriplegia 4

GMFCS Level, n

1 8
i 2
m 3

Abbreviations: Gross Motor Function Classification System (GMECS) level.
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Subjects 41
Age (year) 66.3 (6.0)
Sex

Male (%) 32(78.0%)

Female (%) 9 (22.0%)
Height (m) 17(0.)
Weight (kg) 752 (12.5)
BMI (kgm™) 260(3.7)
Pack years 40 (10)
FEV, %pred 503 (15.0)
GOLD classification

Class 1(%) 8(19.5%)

Class 2 (%) 22(53.6%)

Class 3(%) 11(268%)

Class 4 (%) 0
MEP (mmHg) 687 (17.7)
MIP (mmHg) 810 (21.6)

Note: Data are presented as median (IQR) or n (%) unless otherwise stated; BMI, body
mass index; FEV,% pred, forced expiratory volume in one second % predicted; GOLD,
global initiative for chronic obstructive lung disease criteria; MER, maximal expiratory
pressure; MIP, maximal inspiratory pressure.
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Single-belt treadmill Split-belt treadmill p-value

Baseline Post- Post-  Baseline Post- Post- Treadmill Time  Treadmill * time
training rest training rest effect effect interaction

Spatiotemporal parameters

Gait velocity | 0784007 | 082+008 | 084%006 080£006 082007 | 089%007 0218 <0001 0271
(m/s)
Longerstep | 55.06+335 5758 +422 | 5903+ | 5777+382 57.39£395 5978+ 0300 *0.001 0.103
length (cm) 336 369
Shorterstep | 44.39 +338 | 4724 £347 | 4906+ | 4668 +345 4966375 5031 % 0,033 *0.002 0502
length (cm) 291 335
Longer stride | 99.91+622 | 10528 £7.53 | 108.63+  10473£7.02 10765761 = 11063+ 0113 *0.002 0557
length (cm) 607 679
Shorter stride | 99.11+ 6.15 | 10467 £750 | 10767+ 10399696 10696 +7.58  109.57 % 0103 *0.002 0.563
length (cm) 597 6.69
Longer stance 099 %007 | 099009 | 095£007 098%008 097009 094007 0234 *0.027 0913
time (s)
Shorter stance | 084+ 006 | 085%008 | 080%006 083£007 082008 | 079%006 0248 0011 0797
time (s)
Longer swing | 051003 | 049%003 | 050£003 050£003 050 £002 | 050%002 0.765 0.193 0371
time (s)
Shorter swing | 0.35£001 | 035£001 | 036001 035+001  035%001  035%001 0359 0.839 0943
time (s)
Symmetry parameters
Steplength | 023£006 = 021003 | 019003 022+004 016002 | 018+003 #<0.001 0.069 *0.005
symmetry
Stride length | 003+ 001 | 003001 | 003001 003+001 00400l | 003001 0.623 0167 0484
symmetry
Stance time | 017 £002 | 016%002 | 017002 017 £002 017002 | 017%002 0548 0981 0542
symmetry
Swingtime | 035+004 = 033£005 | 033£003 035£004  035+003 033+ 0.760 0545 0552
symmetry 0.03)
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Subject  Sex Age Height Weig| Time since Ankle-foot Comfortable Fast walking

(years) (cm) (kg) stroke (years) orthosis walking speed (m/s)  speed (m/s)
s1 F 58 1626 857 48 L articulated 084 113
@ oM s owss e 88 L carbon fiber 097 142
S3 M 69 1727 771 75 L articulated 048 055
4 Mo a oo 48 | Rarticted | 073 0.8
s5 Pow 1575 998 65 None | 091 126
s oM s e ome 76 None 088 114
v M 57 1753 703 86 Reolid | 073 090
s | M 53 wss | ma 22 None 090 119
sk 62 1600 726 76 None 1 093 [ 119
0 Fon s | e 27 None | 073 082
Mean (SD) | 4F | 592(69) | 1679(67) | 818(150) 6122 NA 08 (0.1) 10 (02)
oM
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