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ABSTRACT

Title Effccts of maximum speed treadmill training on walking capability in children with
cercbral palsy

Authors  Nuanlaor Thawinchai, PhD., PT.,
Sulibhorn Chewapanich, MSc, PT, Assistant Professor
Department of Physical Therapy, Faculty of Associated Medical Scienccs,

Chiang Mai University

This study is singic-subject designs (withdrawal designs or A-B-A) with control group.
The purpose of this study is to examine effects of treadmill training on gross motor skills, ability
to walk up-down stairs and on level ground, maximum voluntary isometric contraction force
(MVICF) of lower leg muscles, and spasticity in four children with cerebral palsy (CP) age
ranged 6-16 years. Two children with CP (aged 7 and 12 years) were participated in contro! group
which had only received regular physical therapy (PT) and two children with CP (aged 6 and 16
years) were participated in intervention group which had received both regular PT and trcadmill
training. The treadmill training was 3 times per week for 6 wecks. The results showed that gross
motor skills and spasticity were improved after treadmill training. However, clinical implications

of this study arc limited in their gencralizability because of the single-subject design.
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Tuusazs19n15AnLA
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= g/ . & men 2 a
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W 9 P s oo A o .. ' .
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ngumavgui lasunsiinaiusunsauduf 3iiinrsilmauyy Treadmill
o a =l [y o o P
pIadinsAnAuN 1 aunsauaawanisin lanuwuunadoudsl (M3199 3 uaz 4)

H ' = @ ar ] P
ﬁni’]@ﬁ 3 AURDUUALAITUTIUVDIDITITUATIANAUN 1

Slope Mean
Variables
Baseline | Intervention | Withdrawal | Baseline | Intervention | Withdrawal

GMFM-D 0.51 -1.17 -0.29 40.60 46.15 45.30
GMFM-E | 1.43 0.56 -1.39 24.07 2731 27.08
TUDS 0.06 -0.03 0.00 0.36 0.29 0.31
EEI -0.09 -0.11 -0.26 2.19 2.32 233
RKF 0.14 0.04 0.12 3.50 3.75 4.29
RKE -0.44 0.33 0.20 7.00 742 8.92
LKF -0.01 0.26 0.06 3.38 4.33 5.04
LKE -0.46 0.38 0.26 7.83 8.29 9.33

1. Gross motor function measures (GMFM) Fa'l@Wimsdnuilu 2 dau fie daumsdu

(GMFM-D) itz daumsiu 39 uaznseTan (GMEM-E) WU (Wi 1)

1.1, 14994 Baseline SAURE0 GMEM-D Y181 40.60 % wazAunis GMEM-E i1fy
24.07 % (A151371 3)

1.2. U999 Intervention SRR GMEM-D 181 46.15 % uozaAunis GMEM-E iy
27.31 % (miwﬁ 3)

1.3, Tug99 Withdrawal S8 nio GMEM-D WAL 45.30 % uazA1nie GMEM-E R
27.08 % (mﬁmﬁ 3) |

1.4. 1924 Baseline ifm1uduves GMFM-D IMAL 0.51 4az A1A1INTUY0 GMFM-E
WY 1.43 (@157 3)

1.5. 14979 Intervention UAIARIUFUVDY GMFM-D 1A -1.17 LAg AIANNGUUDY
GMEM-E Wi 0.56 (1157195 3)

1.6. Tug14 Withdrawal 3f1A10FUU8s GMFM-D 17101 -0.29 Lag AINNUFUTDL

GMEM-E AU -1.39 (91137497 3)



60

50

40

30

Scores (%)

20

10

E__/\G/E’/E

Baseline Phase

11

— GMFM D & GMFM E

/\/

G\B/E—E/g\ﬂ

Intervention Phase

Withdrawal Phase

Data points

i ' . W 4 -
mwﬁ 1 Gross motor function measures V9IS TAUAT mﬂﬁ 1

2. Timed up and down stairs (TUDS) (mwﬁ 2)

2.1.
2.2,
2.3,
2.4,
2.5,
2.6.

Time (seconds)

11579 Baseline UfUnay TUDS 1111 0.36 1# (115199 3)

11974 Intervention JANRTE TUDS (11HU 0.29 4 (1113147 3)

114939 Withdrawal Hiaunds TUDS w1y 0.31 WA (M1519% 3)

11449 Baseline 2919210 FUUB TUDS M1 0.06 (715189 3)

11974 Intervention LAIAIUTULDI TUDS 1161 -0.03 (15799 3)

T4 Withdrawal Hf1927UFUU83 TUDS 931111 0.00 (A15139 3)

0.75 7
0.50 -

Baseline Phase Intervention Phase Withdrawal Phase
0.00

Data points

3 s o e
WA 2 Timed up and down stairs YBIVIAIAIA TANN |
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3. Energy Expenditure Index (EEI) (m‘wﬁ 3)
3.1. 1u¥24 Baseline IfunA0 EEL 1A 2.19 (37197 3)
3.2, TuT4 Intervention i URAL EEI Wiy 2.32 (A1519f1 3)
3.3, Tug4 Withdrawal SiAunae BEL whif 2.33 (37197 3)
3.4. Two standard deviation band method L&Y aaliiiuan EBl 1ue24 Withdrawal 391
Lﬁuﬁuﬂdnﬁﬁuﬁﬁi\ujmaﬁﬁﬁ diefenifioufugae Intervention (W 3)
3.5, Tu%29 Baseline T2 Fu0a EEL AU -0.09 (15197 3)
3.6. U39 Intervention 51A1A WY EEL i -0.11 (13197 3)

3.7. 1u%29 Withdrawal UAANUTUYD9 EELIMIAD -0.26 (915199 3)

4.00

3.50 /\
3.00

9, /‘ . L) .
250 \/\/ \ / \\Li \
2.00 v pa— y P

1.50 - %

1.00 -

0.50 Baseline Phase Intervention Phase Withdrawal Phase

0.00 :
Data points

NN 3 Energy Expenditure Index U99218% Wasifnd 1

4. Hand held dynamometer (HDD) éﬁ"l‘.gl’ﬁ”lmi ﬁﬂyﬂuﬂﬁﬁmfi@ Knee flexors (KF) 1182 Knee

extensors (KE) %4 2 $19 (1WAl 4)

4.1, 14974 Baseline JAUnAY RKE 191151 3.50 kg, Aunde RKE 118U 7.00 kg, Aunde
LKF 101 3.38 kg. uazAunEy LKE whfiy 7.83 ke, @5199 3)

4.2, 11929 Intervention §iA1UnEs RKE 11171 3.75 kg, A1RAU RKE AU 742 kg
ANRAY LKF WA 4.33 ke, uazainis LKE iy 8.29 kg, (157197 3)

4.3. T4 Withdrawal H91n50 RKF 19118 4.29 ke, AUREY RKE 1411171 8.92 ke, A0
LKE 10 5.04 kg, 1AZAIRES LKE 9171 9.33 kg, (13797 3)

4.4, Two standard deviation band method Llﬂﬂﬂﬁlﬁ 1 RKF 11973 Withdrawal 381

1 13 » t
wnduedsliydinyneada WonlSouneuduaa Intervention (MW 4A.)



4.5. 1u%79 Baseline JAIMIWFUYOI RKF 9161 0.14 kg. AINIWFUVBI RKE 1AL -

4.6.

4.9.

0.44 kg AIANUFUYDI LKF 1AL -0.01 kg, UasAIAINTUUDI LKE 111 -0.46

ke, (15199 3)

11914 Intervention JMAINTUYDY RKF 191711 0.04 kg, AIAINFUUDI RKE (MY

0.33 kg, MAMUFUUDS LKF I 0.26 ke, 1aZAIAMNTUVDI LKE 117D 0.38 kg.

(M15199 3)

fA1ANF UV RKE ML 0.12 kg AIA139UU09 RKE ML 0.20 ke, AIRNNFY

13

489 LKF 1151 0.06 kg, HDSMATNT UV LKE 111U 0.26 kg, (1131991 3)

Forces (Kg)'

A. Right

- ®- RKF — RKE

12 -+
10
1 /__/\\ \/\/
6 —
o. -~
[} - b ]
47 w0 -n"'*"’m"m ""sr"'-" "
2 —
0 Baseline Phase Intervention Phase ‘Withdrawal Phase
Data points
B. Left
Forces (Kg) - ®- [ KF —— LKE
12 1
21| /\/\/
8 -
6 n
e’ -"-.__',--I---I"--
4—-. L. ®--8--m-""" .
.‘r"""----l'.
2 —
Baseline Phase Intervention Phase Withdrawal Phase
0

Data points

i ar < =
AN 4 Hand held dynamometer ¥9301e1a07A5 A0 1 A, $19971 B. $hede
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5. Modified Ashworth Scales (MAS) n?a"lﬁﬁmﬁﬁﬂm‘luﬂﬁ’mufe Hamstring (Ham) o

Quadriceps (Quad) W12 3 (@15199 4)

5.1. U9 Baseline A1 1uHouU0e RHam 1170 2 A3 1UHE1UB4 RQuad ty117L 0 A
§7UTIoUY89 LHam 11101 3 UazA1g 11 Hiuuvee LQuad 1Ay 0

5.2. U979 Intervention UA 1§ 1UNENVD9 RHam 141101 2 A151UTHIENYDE RQuad 1111111 0
A IUIoNB9 LHam 10 3 uazang 11iuuved LQuad 1AL 0 |

5.3. 1979 Withdrawal A1g 1180984 REam 111111 2 A1914H81493 RQuad IMAiY 0
MgIUToNUDI LHam 1A 3 a9 Iulauyed LQuad iy 0

4 ' = a ] P
ﬂ'ﬁ']\?ﬁ 4 AFIUHONVDY Modified Ashworth Scales Y8301 MITUATIANAUN 1

Variables Baseline Intervention Withdrawal
RHam 2 2 2
RQuad 0 0 0
LHam 3 3 3
LQuad 0 0 0
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[ ¥ v
1 adinsdnAuN 2 esauaaINamIsanE IdamuuUNATRUAL (13197 5 LAz 6)

3 [ H ) as =] 1
19191 5 AURALLaZANNTUYIBIR I ASIENAUT 2

Slope Mean
Variables
Baseline | Intervention | Withdrawal | Baseline | Intervention | Withdrawal

GMFM-D 1.54 0.44 -0.59 32.05 35.90 34.19
GMFM-E -0.20 -0.12 0.36 15.05 13.66 14.58
TUDS -0.17 0.15 0.12 1.52 1.64 1.71
EEI -0.46 0.31 -0.04 2.21 2.07 1.95
RKF -0.06 -0.45 -0.07 | 3.50 230 2.58
RKE 0.14 -0.15 0.06 375 4.80 6.33
LKF 0.01 0.00 0.10 4.63 2.20 2.58
LKE 0.21 0.25 -0.10 5.71 6.50 7.00

é B i3 [ 1
1. Gross motor function measures {(GMFM) Fa'laviinsdanmilu 2 d2u fe daunistu

(GMFM-D) 4azeIunsiau 29 taznse 1aa (GMEM-E) wua1 (Mwi 5)

1.1

1.2,

1.3.

1.4.

1.5.

1.6.

1.7

w29 Baseline fiAnnio GMFM-D 1171 32.05 % uazduaie GMEM-E iy
15.05 % (miwﬁ 5)

139724 Intervention S8 UNAY GMEM-D A1 35.99 % Uazaunay GMFM-E 1Sy
13.66 % (@151971 5)

1429 Withdrawal fiA 11980 GMEM-D 11151 34.19 % uazAUREY GMEM-E i
14.58 % (msnﬁ 5)

Two standard deviation band method llﬁﬂﬂﬁlﬁlﬁu’j’l GMFM-E 11%79 Withdrawal fif
aﬁuﬁuﬂdnﬁﬁ'ﬂﬁwﬁmmaﬁﬁﬁ donlSuufioufuea4 Intervention (MNT 5)

11979 Baseline U190 FUUD9 GMEM-D 110U 1.54 uae A uFUUDI GMFM-E
Wi -0.20 (M15197 5)

Tu%99 Intervention VMAMUFUVDI GMFM-D 171101 0.44 UAL FAINTIUFUVBY
GMPFM-E A1 0.12 (9157971 5)

Tuy9¢ Withdrawal UM NUFUYBE GMFM-D 1AL -0.59 LAz AATINFUUBS

GMFM-E 1M1 0.36 (15199 5)



Scores (%)

507

40

30

20

10

0

'\./.._.\_/.

*  Baseline Phase

16

—~ GMFM D ™ GMFME

N

sy BT e

Intervention Phase

[ Aukubmbair vty

Withdrawal Phase

Data points

1 v d a
mwﬁ 5 Gross motor function measures YDIDTTAUATLANT 2

2. Timed up and down stairs (TUDS) (ﬂ'l‘l"l‘ﬁ 6)

2.1. 11149 Baseline Afwnas TUDS Wit 1.52 Wi 115199 5)

2.2. 114924 Intervention UAunAY TUDS WAL 1.64 I (9151991 5)

23, Tu923 Withdrawal 39 1nd0 TUDS iAY 1.71 1% (11351991 5)

2.4, 11979 Baseline S 1n 05 uw93 TUDS 1171 -0.70 (13189 5)

2.5. 11999 Intervention IAINMUTUYSL TUDS M1V 0.15 (713187 5)

2.6. g9 Withdrawal Ja1aMUFUL09 TUDS Wiy 0.12 (M137190 5)

Time (seconds)

275
2,50
225
2.00
175
1.50
1.25
1.00
0.75
0.50
0.25
0.00

Baseline Phase

Intervention Phase

Withdrawal Phase

Data points

= . . o 4
AN 6 Timed up and down stairs YDIDIAATUAIIAAN 2
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3. Energy Expenditure Index (EEI) (m‘W‘I?II 7)
3.1. Tu%24 Baseline finunas EEL WD 2.21 (157197 5)
3.2, T1499 Intervention SiFinAs EEI i) 2.07 (13197 5)
3.3. 114929 Withdrawal Sifun@o EEI 9y 1.95 (3197 5)
3.4. TuF49 Baseline fifaNusu8e EEL 911 0.46 (137971 5)
3.5. 194 Intervention fif 1AW FuYes EET 1Ay 0.31 (157971 5)

3.6. U919 Withdrawal DA IUTUYDS EET 10U -0.04 (R15199 5)

4.00
350 4
3.00
2.50
2.00
1.50 -
1.00

0.50 - Baseline Phase Intervention Phase Withdrawal Phase

0.00
Data points

Mmun 7 Energy Expenditure Index YD3919 ’lﬁﬁlﬂilaﬂ‘ﬁ 2

4. Hand held dynamometer (HDD) éﬁﬁﬁ‘lﬂﬁ #nuly nﬁ’mu’f’a Knee flexors (KF) e Knee

extensors (KE) ‘ﬁsﬁ 2 919 (ﬂ’l‘v\l‘ﬁ 8)

4.1. 11999 Baseline i nAe RKF 911/ 3.50 kg, Aunfo RKE 111 3.75 k. ARt
LKF Wi 4.63 kg, uazaunie LKE 111 5.71 ke, (13797 5)

4.2. U599 Intervention LA URAY RKE ML 230 kg AURAY RKE 11U 4.80 ke,
Aunay LKF 1A 2.20 kg, uazAundo LKE mify 6.50 kg, (@131 5)

4.3. 14529 Withdrawal 581880 RKF 9171 2.58 ke, ANRA RKE 17D 6.33 ke, Aundu
LKF Wi 2.58 kg, 4nza1nae LKE 91110 7.00 ke, @15198 5)

4.4: Two standard deviation band method Lmﬂﬂﬁlﬁu’h 11974 Intervention RKF e

3 13 *
anagpiainiedAun1aadd uag RKE  daunniusorsddeddgnradd e
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w3 puifieuiug99 Baseline ung 11979 Withdrawal RKE Heuuduetieiiviod 1y
N9adA o onFeusvas Intervention (MM 8A.)

4.5, T4 Baseline NAININFUVDI RKF IM161 -0.06 kg. 192 1WTFUV0I RKE 11111
0.14 kg. M1AIMFUVDY LKF (181 0.01 kg. 1azAR1INFUUD9 LKE 11U 0.21 kg.
(minﬁ 5)

4.6. 1U¥29 Intervention HAINIINFUVDI RKF N1HU -0.45 kg AIN1INFUYBI RKE
MR -0.15 kg MAINFUVDI LKF 141161 0.00 kg, uazaIAudUue9 LKE 1M1dy
0.25 kg, (137971 5) .

4.7, AMAUFUYDI RKF WHU -0.07 kg, ATAIMNFUUDS RKE 191111 0.06 kg. A1A1H

Fuups LKF 911/ 0.10 kg, MazA1n1uduwed LKE Wiy -0.10 kg, (#1519 5)

A, Right
- ®- RKF — RKE
Forces (Kg)
8 .
6 /\\_/
<
47 o BT aa*/" "
~ e ‘ ~ . . -
. WYY 5O ,. S Y . T Trwel
2 I ) » “
. r A"
Baseline Phase Intervention Phase Withdrawal Phase
0
Data points
B. Left
. .- —— LKE
Forces (Kg) LKF
10
8 | /\—0\'_‘
6 -
4 -
b - . - - ;e mom
2 i - ‘. . ) " - - = - . "’ 3
.
0 Baseline Phase Intervention Phase Withdrawal Phase

Data points

) o d I
AT 8 Hand held dynamometer 499810 a5R51ANT 2 A. $19971 B. 134y



19

5. Modified Ashworth Scales (MAS) ¥918% msfoulung1uiite Hamstring (Ham) U9z
Quadriceps (Quad) 1’%@ 2 919 (mswﬁ 6)
5.1. U9 Baseline IA1g111I00489 RHam %1161 3 A1§ 111899 RQuad AU 0 i
§IUIBUUDI LHam w1AiY 3 uazA1g11i8uved LQuad A 0
5.2. 11974 Intervention UAIFIUITEN VB RHam 1¥11AU 1 A3 1uHouU83 RQuad 1AL 0
AN 1M1I8u YD LHam AU 1 unzA1g 8i8u199 LQuad MIAL 0
5.3. 14929 Withdrawal fifg135ieuvos RHam My 1 A1g1uilouv0d RQuad AU 0

Ag1uiioyved LHam 510 1 taza1g o109 LQuad wifiu 0

i ' o LY o 4
@15797 6 g MTIELV Modified Ashworth Scales Y9N HIRTIANALN 2

Variables Baseline Intervention Withdrawal
RHam 3 3 3
RQuad 0 0 0.
LHam 3 3 3
LQuad 0 0 0




nguilasumstinmnisunsuduuazinrsineiuyy Treadmill

20

1] 13 r
o1mEtinsGnAUA 3 AToNAAIHNANIANYT LM uILUNATUAN (115199 7 uaT 8)

3 ' ] ar w g |
ﬂ‘liNﬁ 7 ﬂunﬁmmzmmwmmmﬁwﬁuﬂ‘nﬂﬂﬂuﬁ 3

Slope Mean
Variables
Baseline | Intervention | Withdrawal | Baseline | Intervention | Withdrawal

GMFM-D 1.61 0.15 0.29 10.26 17.09 16.24
GMFM-E | -0.32 -0.83 0.00 8.33 9.95 9.72
TUDS 0.13 -0.06 0.03 . 146 1.29 1.20
EEI -2.59 -2.26 1.02 22.64 26.20 22.21
RKF 0.04 -0.25 -0.08 1.75 1.30 1.46
RKE | -0.01 -0.48 1.51 2.25 1.35 592
LKF 0.09 0.00 0.00 0.17 0.00 0.00
LKE 0.69 -0.08 0.53 5.25 7.15 9.50

A A o ) A ' A
1. Gross motor function measures (GMFM) “Nh].ﬂ‘vl'lﬂ‘liﬁﬂ‘yﬂu 297U A0 AIUNITEU

(GMEM-D) nazdumsiay 39 uaznszlaa (GMEM-E) WU (WA 9)

1.1.

1.2

1.3

1.4,

1.5.

1.6.

U319924 Baseline A nas GMFM-D 1y 10.26 % azAunREy GMEM-E Wity 8.33
% (m‘mﬁ 7)

1999 Intervention JAUREY GMEM-D 19110 17.09 % HazAuRAY GMEM-E 1Ay
16.24 % (msw‘ﬁ 7

Tug99 Withdrawal Senas GMEM-D W71 16.24 % LazAunay GMFM-E i
9.72 % (m'mﬁ' )

Two standard deviation band method LLTTA \‘ic],‘}’giﬁkﬁu'j'l GMFM-D 1u%74 Intervention I

o_ o

ﬁwﬁmﬁuat}wﬁﬂ’amﬂmmwaﬁ donlSvuioufueie Baseline (11wl 9)

1999 Baseline SA1ATINGUVDI GMFM-D 11D 1.61 g AI1R1INTUYD GMFM-E
WY -0.32 (5197 7)

14479 Intervention HAINTINFUUDI GMEM-D WAL 0.15 UAY AMIIWFUUDY

GMFM-E M161 -0.83 (1151991 7)
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1.7. Tug39 Withdrawal HA1AINFUVDI GMFM-D M0 0.29 1AY 1A 1UTUYB

GMFM-E 1101 0 (#13719% 7)

Scores (%)

20 1 —~— GMFM D = GMFME

15 +

10 A“\ / : . Tppm— B8 )

"\\ 5.\/ FEv— TN
L e S

by h

5 —_
Baseline Phase Intervention Phase Withdrawal Phase

0 Data points

4 a ef i
mwﬁ 9 Gross motor function measures VB389 anAseni 3

2. Timed up and down stairs (TUDS) (mwﬁ 10)
2.1. U874 Baseline SAuRES TUDS 1t 1.46 w1h (15197 7).
2.2, U314 Intervention JAURAY TUDS WL 1.29 1R (13199 7)
2.3. 14929 Withdrawal SAunfs TUDS sy 1.20 w3 (113197 7)
2.4. 1ug4 Baseline fif1a 114 uaes TUDS Wiy 0.13 (15195 7)
2.5. 194 Intervention SAIAIIFUYET TUDS 191181 -0.06 (137197 7)

2.6. U239 Withdrawal Sf1A210F U89 TUDS 5110 0.03 (15199 7)
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Time (seconds)

2.50 -
2.25
2.00
1.75 -
1.50

1.25 \_\\_4 /\/\
1.00
0.75

0.50 1
0.25 1

Baseline Phase Intervention Phase Withdrawal Phase

0.00 Data points

i . ar 3 A
MW 10 Timed up and down stairs Y9IDMITUATIANN 3

3

50

40

30

20

0

Energy Expenditure Index (EEI) (mwﬁ i)

3.1. 114923 Baseline i n80 EEI 118 22.64 (15197 7)

3.2, 11974 Intervention flﬂ"lmétl EEI tN10U 26.20 (G‘l‘li‘lﬁ‘ﬁ 7
3.3, 1929 Withdrawal fisnie EEI v 22.21 (15199 7)
3.4, Tu%4 Baseline fisanuduaes EELvidy -2.59 (ms1efi 7)

3.5. 11929 Intervention UAMIUTUVD EEL 110 -2.26 (15199 7)

3.6. Tua)9 Withdrawal Ja1A21uFUYe9 EEI WAD 1.02 (9157199 7)

Baseline Phase Intervention Phase Withdrawal Phase

Data points

MAN 11 Energy Expenditure Index %I@\‘Imﬁ1ﬁﬁﬂ‘§!.aﬂ‘ﬁ 3



23

& ° ¥
4. Hand held dynamometer (HDD) F9'l8vmsfnu 1 lundmilo Knee flexors (KF) 1ag Knee

W v
extensors (KE) 919 2 9713 (1WA 12)

4.1,

4.2,

4.3,

4.4,

4.5.

4.6.

4.7.

w99 Baseline fifnAt RKF 1M1f0 1.75 kg, AURA0 RKE 119U 2.25 k. ARGy
LKF Wi/ 0.17 kg, UazAunae LKE 9151 5.25 ke, @15797 7)

T192¢ Intervention SR URAY RKF 1M 1.30 kg, AURAS RKE i 135 ke
AuRAt LKF 511/ 0 kg, uazAunie LKE Whiy 7.15 ke. (1131971 7)

Tue29 Withdrawal SAunAy RKF (1A 1.46 ke, AUnfu RKE 111 5.92 kg, Aunie
LKF t1AU 0 kg, tazAunfo LKE 5 9.50 kg, (5199 7)

Two standard deviation band method LLﬁﬂﬂiﬁlﬁﬂﬁ RKE uag LKE lugs

g M A 3 1 @ o o~ 4 e @t .
Withdrawal Afunudusdiaiiiedvanieada WenlSoufisuduyie Intervention

(P9 12)

1149 Baseline 4A1AMUFUYBY RKE 1111 0.04 kg, AINIWFUYDI RKE (MINY -
0.01 kg, AIAMUFUVBY LKF 117D 0.09 keg. HATAINIINTUYOI LKE 1Y 0.69 kg.
(m‘swﬁ 7

1u%79 Intervention UAIMINTUVDI RKF INIAY -0.25 kg AIANFUUDI RKE
A -0.48 kg, AIANUFUYD LKF 1190 0 kg, HAZAINIINFUVD LKE (MINY -
0.08 kg, (1157971 7)

SR NFUVDI RKE (1171 -0.08 kg AINTNFHYBY RKE Wiy 151 kg Anaw

Fuw0d LKF 170U 0 kg, 4azaInusuves LKE 10U 0.53 kg. (1131991 7)
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A. Right
Forces (Kg) —° RKF RKE
15
Baseline Phase Intervention Phase Withdrawal Phase
10
5 /_/
T Se—a
& - & s ~ad R - P - S,
0 A -
-5 o Data points
B. Left
_D- —p——
Forces (Kg) LKF LKE
12 -

S i \//\

6 -
4 —
5 Baseline Phase Intervention Phase Withdrawal Phase
/G\
0 BB g—-g——wg——6—a-——=8 I B s = = B
Data points

WA 12 Hand held dynamometer ¥0981e 10751607 3 A. 419997 B. 919870

& o y .
5. Modified Ashworth Scales (MAS) %3 1dvin1sAnyrlundunile Hamstring (Ham) uag
L [
Quadriceps (Quad) 919 2 14 (915799 8)
5.1. Tu%79 Baseline Hf1§ {lonv09 RHam 11111 2 A13 141163499 RQuad 11 1 A

Fuiouuee LHam widy 2 nazd1g uilonaes LQuad i |



25

5.2. Tu¥4 Intervention UA1YIUNBUYD RHam 111111 0 A131UHENUBE RQuad 110D 0

A1 EUUD9 LHam 111 0 4azaA1g11ieuv93 LQuad ML 0

5.3. Tu¥29 Withdrawal Tf13 14 1ouv89 REam 191161 3 A19113103999 RQuad 11111 0

AU LHam A1 2 1aza1g11uileuyed LQuad AL 0

1 1 a . a =] =
Fn‘i-l\'iﬁ 8 MY IUUBLHVBY Modified Ashworth Scales YD IRIHTANATIANAUN 3

Variables Baseline Intervention Withdrawal
RHam 2 0 3 |
RQuad 1 0 0
LHaI;’] 3 0 1
LQuad 2 0 0
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o o = - o o o P
TITUAIIANAUN 4 ’d‘llﬂ‘iﬂLL’cTﬂGNﬁﬂ']ﬁﬁ’ﬂ“gnulﬂﬂ’lllu‘ll'lﬁlﬂﬂimﬂdu (@]131\7“ 9un 10)

4 ¥ d as ar o 5
Fni']\,ﬁ 9 ﬂ']ﬁﬂaﬂuﬂgﬂq—}u‘ﬁuq]f]@f]’]ﬁ’]ffllﬂ'ﬂﬂﬂﬂuﬁ 4

Slope Mean
Variables
Baseline | Inmtervention | Withdrawal | Baseline | Intervention | Withdrawal

GMFM-D 1.54 0.44 -0.59 32.05 35.90 3419
GMFM-E -0.20 -0.12 0.36 15.05 13.66 14.58
TUDS -0.17 0.15 0.12 1.52 1.64 1.71
EEI -0.46 0.31 -0.04 2.21 2.07 1.95
RKF -0.06 -0.45 -0.07 3.50 230 2.58
RKE 0.14 -0.15 0.06 3.75 4.80 6.33
LKF 0.01 0.00 0.10 4.63 2.20 2.58
LKE 0.21 0.25 -0.10 - 571 6.50 7.00

B 4 Y o = ) & 1 &l
1. Gross motor function measures (GMFM) “Ji\flllﬂ‘mﬂ'l'iﬁﬂ‘kﬂﬁlu 2ZEIU AT TIUNTYUU

(GMFM-D) 4028 3UA58U 39 4aznss laa (GMFM-E) WU31 (MW 13)

1.1. 14979 Baseline A URAY GMFM-D W01 50.18 % wagAuRAy GMFM-E (Y10

40.51 % (M15131 9)

1.2. %124 Intervention YA NRHY GMEM-D 101 64.53 % UAYALRAY GMFM-E W0y

40.97 % (915197 9)

1.3. lu%799 Withdrawal HAun88 GMEM-D 10U 71.43 % 4azAnas GMFM-E W1

41.90 % (915199 9)

1.4. Two standard deviation band method We@a1¥H191 GMFM-D uaz GMFM-E g9

] k4 ]
Withdrawal faunuiusdisfivedranmieata WowSeufoususie Intervention

(N 13)

1.5. lus24 Baseline #A19105UYD9 GMFM-D W10 2.49 4ag AINIINTUYDI GMEM-E

WA -0.91 (7115199 9)

1.6. 1u%249 Intervention LUAIMNUFUUDI GMFM-D M191 1.10 Lz AMIIUTUUD

GMFM-E 71101 0.12 (915199 9)
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1.7. 14919 Withdrawal UA1920FUUD9 GMFM-D (W11 0.37 HAY A9 0T U84

GMFM-E %11 0.44 (715195 9)
~& GMFM D —— GMFM E

Scores (%)
80 4

70

|
N
s

60

|
1

50 4 g--9

40 4 S

30

20 -

10 -
Baseline Phase

Intervention Phase

Withdrawal Phase

0

Data points

MR 13 Gross motor function measures VIO 1HNAT Laﬂ‘ﬁ 4

Timed up and down stairs (TUDS) (mwﬁ 14)

2.1. 114324 Baseline #9408 TUDS 1H 1 0.56 U (1115199 9)

2.2. 11974 Intervention A uRGE TUDS MI1A1 0.42 1A (1157139 9)

2.3, 1u%3¢ Withdrawal TAauRay TUDS w11 0.29 419 (9115199 9)

2.4. 119749 Baseline A1914%UU84 TUDS 111 -0.08 (15197 9)

2.5. 11974 Intervention AMANFUVDI TUDS 1AL 0.00 (AN5197 9)

2.6. 1439 Withdrawal HA9NUF UV TUDS MINU 0.00 (7115197 9)
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1.00

0.75

0.50

0.25 - \/*—'—’/
Baseline Phase Intervention Phase Withdrawal Phase

(.00

Data points

7191 14 Timed up and down stairs ‘ili]ﬁﬂ‘lﬁ'lﬁﬁﬂilﬁﬂﬁ 4

0

Energy Expenditure Index (EEI) (mwﬁ 15)

3.1. Iu%19 Baseline HiAunfe EEI 11U 8.13 (7135199 9)
32, J4%74 Intervention JANREY EEL MIHV 6.92 (15199 9)

3.3, Ju479 Withdrawal A unag EEI 1y 7.23 (5199 9)

3.4, lu929 Baseline 3A1AUF UV EEL M1 -1.23 (15197 9)

3.5 U999 Intervention HAIAIMFUUDL EET IN1AY -0.35 (1571991 9)

3.6. Tug79 Withdrawal Ha1921050993 EELAD 0.22 (15199 9)

Baseline Phase

Intervention Phase

Withdrawal Phase

Data points

3 as ¢ A
AW 15 Energy Expenditure Index U990181e1ATIANT 4
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2 o 1
4. Hand held dynamometer (HDD) %4 1% 1n3fAnu1lundniile Knee flexors (KF) unz Knee

3 .
extensors (KE) 14 2 M4 (ﬂTWﬁ 16)

4.1.

4.2.

4.3.

4.4,

4.5.

4.6.

4.1,

13929 Baseline iR A0 RKF 1% 3.13 ke, A1nAY RKE AV 0.25 ke, Aundy
LKE 90 3.33 kg, iazAunso LKE WA 0.42 ke, (915197 9)

13924 Intervention A nR0 RKE 151 3.21 kg, AURA0 RKE W1AD 108 ke
Aunfo LKF 1y 3.33 kg, tozaumio LKE Mifu 1.42 kg @15135 9)

1923 Withdrawal Sifuniv RKF 0 0.50 kg, Aunfo RKE i 1.17 kg, Aunde
LKF 38U 2.75 ke, azAuna0 LKE 11U 2,00 kg, (1157971 9)

Two standard deviation band method ufrm“lﬁ’aﬁuﬁ'} RKF 114979 Intervention 3f1

1y ¥ |
&

Wigusidiiodwamieada ien/Soufoufiugia Withdrawal (MW 164)

J19139 Baseline 1A MUFUVES RKF 117U 0.25 kg, AI1H1INTUUDI RKE 1W1AY -
0.04 kg. A1ANUFUYDI LKF ML 0.30 kg. 1agA 1N INFUVDe LKE 111111 0,19 kg,
(m'swﬁ 9)

114974 Intervention 1AM UFUVE RKF N1AY 0.50 kg. AA1INFUUD RKE i1
0.36 kg. A1ATNFUYDS LKF 11711 0.03 kg. uazmnnuduvss LKE iy -0.24 kg,
(mswﬁ 9)

1PN FUUD RKF 10D -0.75 kg. AIAIWFUU09 RKE 1171 0.25 kg, 1A

FUv049 LKF 919U 0.75 kg, 1asmaANuFuvee LKE M1AU 0.75 kg, (115199 9)
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A. Right

- 8" RKF —— RKE

Forces (Kg)

6 - Baseline Phase Intervention Phase Withdrawal Phase
g--8
4 a.
B-.5 . .gO--B
4 =N =,
t' ) B
2~ .
. i GE— e e 5;‘ -
0 & ‘i
Data points
B. Left
"= LKF — LKE
Forces (Kg)

6 -

s Baseline Phase Intervention Phase ‘Withdrawal Phase

4 | '- - “. - -

3 N

2

1 | L}
0

Data points

AN 16 Hand held dynamometer ¥8981enatias@ini 4 A. $13971 B. $1adhe

2 s g
5. Modified Ashworth Scales (MAS) ¥4 1dvin1sAnu1lunduiile Hamstring (Ham) ung
. 2 ¥ =
Quadriceps (Quad) Y19 2 9713 (915197 10)
5.1. 14979 Baseline Hf13 11108903 RHam 111111 2 A13 1141102999 RQuad vi1ffu 1 M
§1UHINYDI LHam 1171 3 103a13 14 HeN09 LQuad (MIHL 0
5.2. Tu%79 Intervention A1y TUHONYDY RHam WAL 0 A1 1UTUNUBS RQuad M1 0

A INHENYDI LHam 1A 0 unzmgIuHenued LQuad 1101 0
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5.3. U929 Withdrawal DA 14 HoNv0e RHam 19U 3 #1§1UT0uU849 RQuad 111U 0

A9 14 HENYD9 LHam WA 1 4a2A1FIMHONUD9 LQuad 1M1HU 0

4 ] = . ar o =
M13197 10 I THUINUDI Modified Ashworth Scales WBIDITIHUATANAUN 4

Variables Baseline Intervention Withdrawal
RHam 3 1 I
RQuad 0 0 0
EHam 3 1 1
LQuad 0 0 0
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