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Effectiveness of combined endurance and strength exercise training on
gross motor function and up-down stair in children with cerebral palsy

Pattamavadee Parasin', Wantana Siritaratiwat®, Jitlada Prasertnoo®, Punnee Peungsuwan’* .

Abstract

Therapeutic exercise program have been benefit for the individual with CP. This randomized controlled
trial aimed to evaluate the effectiveness of combined endurance and strength exercise training on Gross Motor
Function Measurement (GMFM) and Times Up and Down Stair (TUDS) in children with CP. Fifteen subjects
with spastic CP aged 13.27 = 3.57 (range 7 to 16) years with a Gross Motor Function Classification System
Expanded and Revised level I-III. They were randomly allocated into either exercise (n = 8) or control (n =
7) group. The combined exercise group performed 70 minutes/time, 3 times/week for 8 weeks. This program
consisted of 1) the strength training (sit to stand and step up-down stair) to weigh progressive every 2 weeks,
and 2) the endurance training: 3 stations of the stationary cycling, walking on a elliptical machine, and fast
walking or running recreation. All subjects were measured the GMFM-88 and TUDS outcomes at before and
after training. Analysis of covariance was used to analyze the mean difference of post-test outcomes between
groups. Results were the score of GMFM-88 increased in the dimension D: standing (mean difference = 4.3%,
95%CI: 0.96 to 7.64%) and E: walking, running and jumping (mean difference = 6.71%, 95%CI: 0.48 to
12.94%) and TUDS decreased (mean difference = 6.01 seconds, 95%CI: 1.16 to 10.85 seconds) after training
in the exercise group statistically (P < 0.05), when compared with the control group. This study indicated that
combined endurance and strength program can improve the functional ability in mild to moderate level of the

children with cerebral palsy.

Keywords: Spastic cerebral palsy, Exercise, Gross Motor Function Measurement (GMFM)
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AGHAILAN (MU = 7 AY)
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NOUNAADY HaINAang P-value

NOUNAADY fiaanAaog P-value

GMFM (%)
Dimension D

Dimension E

TUDS (31d)

8242 £ 843  83.15 £ 9.11 0.1747

62.5 £ 14.72  62.89 £ 14.36 0.3559

38.28 £ 19.15 38.55 = 18.06 0.6845

78.84 £ 9.47 83.97 £ 9.27 0.0052 **

56.25 + 2548 63.72 £ 24.83 0.0229 *

33.98 £ 16.64 28.83 £ 13.89 0.0540

* PodAgneaaa P - value < 0.056  ** AlgdhAgmeaaa P - value < 0.01

A NHEAINIS IS LN LS £1I19NRN

0.016* Hnauauau Oaquaandravn
81.29 8559 0.037*
‘ 66.46 .
59.75 0.019
36.57
30.36
GMFM-D (%) GMFM-E (%) TUDS (s.)

3UN 3 waaemsifSeuiey GMFM-88 uag TUDS HaamInaaedssninNagualuguuazesnmaime,
* ﬁﬁﬂﬁiﬁiy‘mﬁaﬁa P-value < 0.05
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Tmighoanmsfifieandnsdeummaasaiiiu covari-
ance WU NgNRBNMAIMENAMAZILLYBY GMFM-88
dimension D uaz E guniingualuanegwiteddgy
Meadd (P = 0.016 uag P = 0.037 mumav) lagd
mmtmmﬁhwmmmﬁwé’qmsmamﬁmdwmju A
4.3 % (95% CI=0.96 84 7.64%) uay 6.71 % (95%
CI=0.48 99 12.94%) MAMAU (31117; 3) Lﬁaﬁmim
Joyaluudaziidorziiun saaiaslunguesnmas
mefichaziuuyes GMFM-88 fingy vaufinguanugu
fienazuuniingy dimension ag 1 AU (msnﬁ 3)
dwsumsnsuiney TUDS ndanaaed wuingueen
mamelfnalummadeutisaniinguaiuanegal

o o aa

NOHAYNNEDA (P = 0.019) HazANNUANFINYBIA

1 1
a2 I

masveInaNlFizrinngy 6.01 3w (95% CI=1.16
29 10.8 3w¥) a3 U0 3

MINN 3 UAAININUDAFNATNAZIUULAAZTDVDI GMFM-88 1NTUHAIMINAADY

Snuemaiasiimswasunlag
GMFM-88 #Uo AZIIUATUVAINAGDN
NgNAIVAN NgNBNMAINY
Dimension D D1 8ugnnilekiime 1 3
D2 qadunaiu luimg 0 1
D3 fundrawniioes 0 3
D4 Sundriteiiu 0 2
Dimension E E1 @ulydhemin 0 1
E2 1Guuuidunin 2 su. 0 2
E3  Jeldhanth udndush 0 2
E4  fmwndhudaiaend 0 2
E5 nzueald laglian 0 2
E6 n3zlan 2 whviiiy 0 1
E7 asclaalldranth 0 1
E8 ifuiu-aa fusm hiwtah 1 1
E9  1fu du-ae Tulalisusm 0 3
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anunumuuazuduseluifnuazToquanesiing
Uszinmiainis orgagnin 7-16 11 il GMFCS-E&R
gy 1-3 meldmsquavesinmemmiiga lagtlnnas
idlBounu 60 wiasa fln 3 adudant Hunm 8
ot wudh anwansalumsimhiiiaaeulnves
ﬂﬁmn,ﬁaﬁﬂslmg (GMFM-88) luhidomstu 1ou 3
naznszlan naznalumsiadeuiivu-astiula (TUDS)
yosanasinsaNeIiMIATY

Tums@nmnil anuzd3teldoonmnillsunsueen

Mmaamauvunanpaulasdnuuungn InAuIden
91/n30IMIeDNMAIM NN L ENAVANNANTOUAE

E]
o <

Jovoudn dnsldidsanas aszdquliidnesnmaime
pgNdaIey MiAnaNNaYnauIY taziAnnsagle
lumsithsmfanssunnIu® anuwiin (intensity) Y04
Tsunsuflnanunununldarsegluszauiunaads
Win (65-90 % MHR) #uiluszdunmngandmsy
Aheanesins™® dmduldsunsunis@neiiiisn
mammhiiaguasglndda imlianuminvesnseen
masmelimahanuminifnaussiicsasiasy )
FANTLAVANNWIANIANADATI NI AU INEY 67.87
% MHR (1gn 66.27 %, Mgagn 68.82 %) uay
TWsunsuilnanundansaianmisves 1RM iingung
2 dlani 910 9.4 151 9.78, 10.65 uay 11.01 Alan5u
NI
=S dy U =\ d‘

NamMIANEIHNUN Amslasuulasanuaiinsa
msmuthiadeulmvesnduiledalvgluidens
=\ a Q’ t:; 2!! d! I a d'9l
gu nazmIau 19 nszlaa NI Fudufanssunded
91FEMINTIAING  NMIIMNNUYTLEUTNAUTAUTLIN
NA1MIUD agonist WA antagonist WazNaAGAO

I v éj Y (10) =3 o
ANNUIINTVaIN AN B8 mMsAnsIves Bek uag
Backung 111 .4 2008 NeUNANNUTIUTVOINAN
HaldnsnadoanuasalumsidusazmsmuTng i
mInsaiuagziaaeu ! (motor function) YRILANENDY
AmMs a9y Tsuasumsinlumsdawiiienaasin i
IAAANNUTINTIWOINAINEIDT nazmMINulszay
duiusvaandNile 39elranNNaITaMIUMTNT
1 A I~ a dé’
Mmuagiadsulnlufnausanmsavu

1 I~ = o) . .
aglsamu Aoanaiasyszian diplegia ¥09
AgueanMaIMe 1 aund GMFCS-E&R 526y 3 uay
15 e dulumsidu iwumsnlasumlamdsmsin 819
Hodnnsznaiineaanasauil g NS sAuANNIA
YDINMIANANNUIINIWBEANAUDY AD 51.14 % VDI
1RM naznnmsdaing qmiouiginsainldesnma
muovzenndulldmsuearanasn GMFCS-E&R
32au 3 maamssunasugiasalldmngauany
1 c;' 901 LY =8 )
AInsovedudazAy uazinivinvazin STS ¥
szgznalusanmaimennni 8 dlani o1vazeie
I¥io1aaiash GMFCS-E&R 5261 3 d13N35000AMaa
MEAUNANNUTIUTVIIN AN IOV UANTY LazoRdIna
v 4’ v 491’ o ldg A'A I
Temsiadeulmadutledalraddu ewnanuuda
uveINANIMNANNANTUTAY GMFM® > 13i0
a = Ao = .
niSeuieunamsaneiliumsaneIved Unnithan uay
A 1 a.6. 2010 NANHINAVDINITENANNNUMULAL
udansalufnanoains GMECS-E&R 326y 2-3 me
Tdmsquavesinmenmintia lasfnasias 70 wii
dilaviaz 3 a5e Wuna 12 dat wohngunaaes
d' Yo = =} -~ a Q'
nlasumsiafianuasalumssy nagnsiay 29
nsglan Usziiiugne GMEM Annnguaduaui lildsy
m3tlnedhaiiiodidgmeddd (P < 0.05) eealsimu
= . Ao o Aa
M3ANYIYEY Unnithan uazaay Auiueananasng
GMFCS-E&R 5261 3 3nnn @9 5 au uazlsinalluy
= I v dsll =2 =
MIANANNUTIUTWDINANIUDVINADT 40 N VUL
d':ﬁ 1Y a d'd (% I 1 .
NHAANNNUMUAIIMIAULDUNHMINNIT UL (in-
terval training) laglFnaniies 20 i uenaniidiln
U 12 dlan dsiueananlan Tusuasueanmaa
meluidnngun GMFCS-E&R 32y 3 fhagdvaliin
ANUMINYRIMTENANNLIINT naglFnanfninann
8 dand
49{ o Id a d‘ 3
msvu-aaulaifuAanssunenuazitmeany
ANV UIANANDINMT BIANNUANFINAINAT
IAUBHNTAIIUAD HBIIM5IARU IH1IVDITENIAUTIN
Audanose n NaaginslFusiuaznasunnan
a d' (23) = é’ 1 d'sl 9151 o a
Aanssndug® namsansiwunnanlslumsdssidiu
TUDS AUUraannmsen 9199z1aanllsunsumsen
v 49{ o v Q‘ Vv ﬁ' U d
Anyu-aaiula lTdimnussdmmsiadoulrimn 2 dlant
1 Y v 24’ =} I a' 25 3@:&
damalindnitiovnHannudusanuNIy uennilg
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mstniugluouiRermiIsmsnadey TUDS Satael#
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= 1 Yy o = P
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=2 P I~} a A
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= 1 A 1 o/ 1 o o = o =
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