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Abstract

Background: The randomized controlled trial of constraint-induced therapy (CIT) is
more and more important in pediatric neurorehabilitation. The constraint-induced
therapy can improve the motor control of upper extremity, quality of movement, amount
of use and daily function in children with cerebral palsy. However, the current study did
not have dose-matched control group and understanding of quality of life in children
with cerebral palsy. The purpose of this study was to determine the effect of CIT on

motor and daily functions and quality of:life in‘children with cerebral palsy.
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Methods: Fifteen patients With.hemiplegi(;_t;-__er-eblfal paIS)./ or had developmental
disregard were assigned to the CI% gr_oﬁp (n_:8) and tHe control group (n=7). The CIT
group restrained the unaffected upper extremity and trained the affected side in 3.5~4
hours a day, two days a week for four weeks. The control group offered traditional
occupational therapy in the same dosage. The assessment tools were the fine motor of
Peabody Developmental Motor Scales Il (PDMS 2, fine motor), subtest 8 of
Bruininks-Oseretsky Test of Motor Proficiency(BOTMP, subtest 8), Dissociated
Movement of Quality of the Upper-Extremity Skills Test(QUEST), Pediatric Motor
Activity Log (PMAL), Caregiver Functional Use Survey(CFUS), Functional

Independence Measure for Children(WeeFIM), Parenting Stress index — Short
iv



Form(PSI-SF) and Cerebral Palsy Quality of Life Questionnaire for Children (CP

QOL-Child).

Results: Children receiving CIT compared to controls acquired significantly better
dexterity and sustained to six month, demonstrated significantly higher score in the
amount and quality of use in daily life, and the quality of use sustained to half year. The
benefit in quality of life was in the “participation and physical health” and “pain and
impact of disability”. Although the effects.were.not significant in difference with control

group, but the treatment effects were large.

Conclusion: In the study, CIT can imp.rove-d-exte'r:ity and reduce developmental

disregard and sustained to six months. it also can promote quality of life in the items

related to the upper extremity function.

Keywords: constraint-induced movement therapy, cerebral palsy, occupational therapy,

quality of life
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Hfrends on B ¥ 24 B e B A F AT 2 T A

hppa AR G B éﬁii‘] A £ 2 Ha B (congenital CP) » 7 & 524
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#a 4 B (acquired CP)(Rogers Gordon $eha_nzenbacher & Case-Smith, 2001) -

ol A 7 5 5 0.2% 14 Th{i 3% 1000 FH 22 > 29 § A B IL
% 51 Fr 11 % (Andersen, et al; 2098; Hagb'er.g, Hagberg, Beckung, & Uvebrant,
2001; Westbom, Hagglund, & Nordmark; 20-07)-o
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2001)
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lre & e dp oty ol £ o FTEA SO PRt R B e B 14 & vk IR % (Deluca, et al,
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Fdpom o B)E B E v R4 B JL(Modlﬁed Ashworth Scale<3) (6)7 Fipl Ay
Bk op o AR BE b S gl o m<@mf;%¢F”ig&»#*ﬁmm%ﬂ
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#* &4 H (T B £ £ % - 3 (Peabody Developmental Motor Scales Il,
PDMS-2)hit§ ‘md- it 4 Rl » | % ¢ 7 +R¥E(Grasping) 2 AR L & (T 4F £
(Visual-Motor integration)® + 78 » ® 5 4+ ¢ jp| 7 & (test-retest reliability, r = .82~.93)
2 %@iﬁdﬁ & 3 & (interrater reliability, r = .96~.99)(Folio & Fewell, 2000) -
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Mg AT A FIEY B - BEIEE- BR8N LT FIEERE A
AL xR A EE B RPERIFIRIR R TP 25T 2R A PR

A ﬁ,g#»b ,‘:;J.pg 157?'} , —F% g_pfﬁgﬁpx u;—;g\;gﬁf@;g{o ;_s_r_j\;_:rgz v rz”—i—*ﬁ 'fﬁ? _—f.-;g,

21



oyt BAREE FHREIHGFEER o
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Skills Test, QUEST) 4 3 # i® (Dissociated Movement) 4 B2 » 3% 4 Bl5k 3 4F ch
P15 A& (test-retest reliability, r = .95) % & iE'I—*Ff f¥ 13 & (interrater reliability, r
= .93)(DeMatteo, etal.,1992) - s p N F & 7 A %%~ 34~ o s +4p 2 £ Ben
SR AT 5 AL _@;'J%iﬁ&# 7 ﬁ.ﬁf‘u#"\ L X

IEIJ o
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F* % (Caregiver Functional Use Survey, CFUS) iz & & p # 2 %% ¢ 7 5 i+
MR 2 R H ¢ 0 ﬁa]r,rﬁap‘m__.ﬂf PR IR NS E T
AR A4S Pﬁﬂfig-fj s ﬁvﬂ :;f _%‘b i+ 7;_;,_ S = (Charles, et al., 2006;
DeLuca, et al., 2006; Taub, et al; 2004)-o
G515 ARIRTS Sl ﬁé’r%&?i ek *1‘#" ko HYo5 22 B2 LAl
£ 203 5 M5 $5 (Taub, et al., 2004) > 1%{@%1—* AR PRl Bl PR £
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BpLgr i pofEead ERTERALIAFZLEYI TATES(FT) ;S
4-45: Bl 91 A 2 b (TR B 1 i e B R ITT A T ¥ A - R
5-1 @ B E a4 fod ¥ LR L a4 AR 0 NIA T BRI G aBie B
VS

yoebpli@ * 524 # i b= # (Functional Independence Measure for Children,
WeeFIM) s2& e p 2 P (self-care) ~ #% 7 (mobility) % zx4w(cognition) t st i jib
FARR o HY XA LI8BAEP > & 71 H P ABEAMIEES ~ R IWKRE B A
e s P L L2 T Lk FE R 4o~ B2 BRI B8 ER
WMk ~HEBE LT BH 2B 2 - BB E TR
fed 0 ¥R AR IR A AR R R RS TP o
WeeFIM i & g * 3% 6 B 7 v+ s, 7 4l E#ﬁ»ﬁ?“% vo o A R
& & e 0% (UDSMR, 1993) o ¥ WeeFIM y % Op - 314 (Cronbach’s
MMWICC>0%£%mF*F“ &UCCéQ@&Uﬂrmm 2009) -
by : |

1.3.

9

AR R A R 2 2P FFpﬁ;{’.ff‘p“h%é(-Waters, etal., 2006) s & FRAF K B %
Gl Te S N e Rl U Tea/; RS Sh NS M E ik o - it Tt
FRE 43 12kl pmiad o B34 521
RE > Q3B EREE S 53BAD - d 93 12 ket
AR BRI 66 BIEP YD REMLEDERER -
TREe 77 B2 FEFING > 4o 2 BERR >
GRS S FER R S DR Ran SR T2 RURh SRR e N I
B - R RTE- BA ERFTIE R o M R 2R 2 H e A 2R
T8 A AR RIS T U hR 38 (Waters, et al., 2005) -
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K AR € & 3§ £ 3% % (Social wellbeing and acceptance) ~ %-£2 £2 4 12 i & (Participation
and physical health) ~ # it (Functioning) ~ 5% % it (Emotional wellbeing) ~ 5 3= & %
iv en=# (Pain and impact of disability) ~ 3 % PR 73 (Access to services)¥? Rheit &

(Family health) -
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(Waters, et al., 2007) o @ f2s B i ﬁ?i -;ér‘%%ff'\' ui:)% CEAR R AR AAn B Tl
KRR T K 5 BB R [ B 2 i 5 7 (=0.18-0.58) -
FEHEETF ¥ Reoipbl(r=0.21-056) > ¥ b fert i § F P R aphl i
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AFTE 5P ER] 0 R B RLRR 4 £ 4 (Parenting stress index Short
Form, PSI-SF)(Abidin, 1995) o }* &k § % B /130X #* ~ 52§ U2 s 2 F B (2
TR RR RS MY T € SRR Rl E 0 A S ARBEE F (Parental
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SIS &

#AESPSS 17.0 - 2 12w jpl & #e i £ % 78 crANCOVA (analysis of

Iy

o ezt
covariance) 4 17 & ¥ % 78 kg ¥ -k & (Portney & Watkins, 2009) o F pF d 3t 4] 65 5 /2
I

F
> 4L > 4 2} a7 oL 2 a7 7 2'/71-.:‘{;' 2 oo 3 [ [
MR LTS SRR L R EN ok BN PR G e B R AR

GrPERE T EIERREE A B et a3 SR AR NSRS &

e )
B =

WA R AR AP EF R A » gk (Portney & Watkins, 2009) 3% %
50 %R g A 0 B

+
AAR0L12F BB P RAT UERERRATF
Mok AR > BRIV AL D R R P A AR R 2k BAR) o kR
S AR RIT R A A AR ok BT F] 0138 11 b PR A G B AR K

A%+ 0.138 & 0.06 ¥ % ¥ R2c%k > F 5 001 0.059 2 &F pFpl3 < & 2z % (Cohen,

1988) -
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M AEE PR FRAST AR FE AR (FRERAEE > 5% 2B A) ek
SRR R ISR B el )L BEFEELE Y BB R R(F=9.74, p<0.01,
N°=0.448) o t /T L E enif P 15> F e (5 A ) B e A )2 B DA E
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201 5 ek A AL

H 0 f iz (N=8) FdlE (N=7) EFLE(PE)
£ #(7) 67.38+16.31 86.71+22.21 0.08
Hwl(9) 4 (50%) 5 (71.43%) 0.44
¥ HR(%) 2 (25%) 4 (57.14%) 0.23
A ] 8y i) 5 (62.5%) 2 (28.57%) 0.22
PDMS-II(#13%) 40.88+9.89 44.64+5.01 0.36
PDMS-II(R-#> % &) 109.56+27.23 104.79+25.49 0.73
BOTMP(# it $233)  5.25+5.24 6.64+9.07 0.72
QUEST (4~ &8 iT) 78.51+16.87 78.38+17.38 0.99
PMAL g < i * & 1.63+0.84 1.75+0.67 0.78
ek e R pE R (PF) 30.06x£17.06 23.92+16.28 0.53
H o PR () 2.31+1.16 ~2.07#1.51 0.73
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Pretreatment (Mean+SD) Posttreatment (Mean+SD) ANCOVA s
CIMT (n=8) Control (n=7) CIMT (n=8) Control (n=7) F(1,12) P Effect Size m
PDMS-11 (Grasping) 40.88+9.89 44.64+5.01 43.75+7.87 45.29+4.89 1.08 0.16 0.083
PDMS-II (VMI) 109.56+27.22 104.79+25.49 116.88+27.47  109.73+24.23 1.09 0.16 0.084
BOTMP Subtest 8 5.25+5.24 6.64+9.07 9.00+6.89 7.71+9.11 9.74 <0.01* 0.448
QUEST (Dissociated 78.51+16.87 78.38+17.38 86.64+11.63 83.83+15.14 1.47 0.12 0.109
movement) _ -
PMAL(AOU) 1.63+0.84 1.75+0.67 2.48+0.97 1.92+0.82 495  0.02* 0.292
PMAL(QOU) 2.07+0.95 2.08+0.28 ~, 2.63x0.947 2.09+0.59 7.96 0.01* 0.399
CFUS(AOU) 2.07+0.10 2.36+0.67 . :""_:;{g-.jétﬂ.zz - 2.72+0.80 0.82 0.19 0.064
CFUS(QOU) 2.14+0.98 2.16+0.69 - 'T‘Q:.70111.17 = 2.27+0.77 2.06 0.09 0.147
WeeFIM 4
Self-care 32.25+14.40 29.71+10.68 1 34.88+14.74 32.29+£10.27 0.01 0.47 0.000
Mobility’ 24.88+12.10 19.5+10.05 25.75%12.12 21.43+10.78 0.14 0.64 0.012
Cognition® 24.86%7.03 26.14+7.63 26.43+6.08 26.71+7.87 1.70 0.11 0.134
PSI-SF 104.56+11.82 83.64+12.78 102.50+9.52 85.00+18.70 0.09 0.38 0.007
Parental Distress 38.00+4.16 29.79+5.53 29.44+6.11 30.71+8.28 0.00 0.53 0.000
Parent-Child
Dysfunctional 29.44+6.11 22.14+3.63 29.00+4.78 23.71+5.06 0.11 0.38 0.009

Interaction
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Difficult child 37.13+6.91 31.71+6.27 35.5+4.31 30.57+8.83 0.06 0.60 0.005
CP QOL-Child
Social wellbeing
68.21+11.41 77.9248.09 68.95+9.55 77.23+£7.35 0.39 0.73 0.031
and acceptance
Participation and
: 58.88+12.70 72.1649.01 64.35+£10.38 70.62+15.24 1.76 0.10 0.128
physical health
Functioning 55.01+8.79 64.66+6.44 58.34+11.59 67.26+7.48 0.04 0.57 0.003
Emotional
_ 64.84+11.30 79.0246.76 64.84+12.07 74.40+7.86 0.01 0.54 0.001
wellbeing :
Pain and impact of -
N 36.04+18.08 32.37+£14.26 35.16£22.83 36.16+18.08 0.94 0.18 0.072
disability i :
Access to services 50.17+13.16 68.79+11.20 [ '353;,91111.85 . | 67.86+13.45 0.35 0.72 0.028
Family health 52.15+7.74 56.70£13.43~ 50.004280 " | 55.81+11.89 1.40 0.87 0.105

“Control (n = 6); * CIT (n = 7); PDMS-II, Peabody Developmental Motor 'Sc_a_lle's II; BOTMP, Bruininks-Oseretsky Test of Motor
Proficiency; QUEST, Quality of the Upper-Extremity Skills Test; PMAL;Pediatric Motor Activity Log; CFUS, Caregiver Functional Use
Survey; WeeFIM, Functional Independence Measure for Children; PSI-SF, Parenting Stress index — Short Form; CP QOL-Child, Cerebral
Palsy Quality of Life Questionnaire for Children; *P <.05.
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Pretreatment (Mean+SD) Follow-up (Mean£SD) ANCOVA s
CIMT (n=5) Control (n=4) CIMT (n=5) Control (n=4)  F(1,6) P Effect Size m
PDMS-I1 (Grasping) 44.80+9.78 46.50+4.12 46.40+9.96 44.75+4.86 2.17 0.10 0.266
PDMS-II (VMI) 120.10+28.38 114.13+30.13 131.00+27.42  114.75%28.79 3.16 0.06 0.345
BOTMP Subtest 8 7.80+5.13 9.38+11.59 15.60+10.06 11.50£13.30 6.20 0.02* 0.508
QUEST (Dissociated 86.56+14.23 83.26+20.92 95.93+4.20 93.53+6.39 0.64 0.23 0.096
movement) . 2
PMAL(AQU) 1.42+0.90 1.65+0.67 2.68171:.12 1.47+0.55 3.75 0.05 0.385
PMAL(QQOU) 2.01+1.03 1.97+0.32 ~ 3.__00#1.09 - 1.51+0.65 8.14 0.01* 0.576
CFUS(AOU) 2.14+1.17 2.26+0.93 :”"_:&;’;3_.-.@”&0.99 2.30%0.25 781  0.02* 0.565
CFUS(QOU) 2.35+1.14 2.22+0.95 - 28141103 2.3840.36 0.64 0.23 0.096
WeeFIM W
Self-care 37.2+12.56 29.50+£13.70  45.4+12.46 36.00+£13.56 0.34 0.29 0.054
Mobility’ 29.80+8.32 23.50+9.04 31.40+6.43 28.75%8.77 2.06 0.90 0.255
Cognition® 27.60+6.43 24.75%+9.18 32.60+2.51 28.75%+4.99 4.36 0.04* 0.421
PSI-SF 108.60+12.32 80.13+14.39 102.00+18.60 79.75%£11.15 0.22 0.33 0.035
Parental Distress 37.3+4.54 29.13+4.63 42.0+£2.45 28.50+3.79 15.01 0.99 0.714
Parent-Child
Dysfunctional 30.40+6.92 22.00+5.10 27.60+8.85 25.25+5.44 0.36 0.29 0.057

Interaction
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Difficult child 40.90+5.41 29.00+4.97 32.40+9.56 26.00£7.70 19.26  <0.01* 0.762
CP QOL-Child
Social wellbeing
63.05+9.35 76.30£8.04 67.02+7.51 79.43+4.69 1.93 0.89 0.243
and acceptance
Participation and
_ 54.77+10.36 66.19+5.67 65.3518.14 66.48+7.74 3.16 0.06 0.345
physical health
Functioning 52.92+8.19 60.94+5.80 62.98+9.92 64.32+3.00 0.22 0.33 0.035
Emotional
_ 60.00£6.23 76.04+7.32 70.83£6.07 74.48+5.98 0.16 0.35 0.026
wellbeing :
Pain and impact of N
N 37.97+20.20 26.17+£15.38 39.06+11.48 28.13£19.43 0.27 0.69 0.043
disability - N\ :
Access to services 45.70+£12.15 63.54+11.85 [ '355.-,64116.27 . | 54.86+18.13 0.05 0.42 0.007
Family health 51.88+9.72 53.13+4.42 - 56.2545:85 " | 60.94+10.67 0.57 0.76 0.087

PDMS-I11, Peabody Developmental Motor Scales II; BOTMP, B_ruininks-O'Ser_et'sky Test of Motor Proficiency; QUEST, Quality of the
Upper-Extremity Skills Test; PMAL, Pediatric Motor Activity. Log; CFUS; Caregiver Functional Use Survey; WeeFIM, Functional
Independence Measure for Children; PSI-SF, Parenting Stress index = Short Form; CP QOL-Child, Cerebral Palsy Quality of Life
Questionnaire for Children; *P <.05.
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2

CIMT(N=8) Control(N=7) F-value p-value n CIMT(N=5) Control(N=4) F-value p-value n
PDMS-II (Grasping) ~ 45.11+0.90  43.73+0.96 1.08 0.16  0.083% 47.13+1.48  43.84+1.66 2.17 0.10  0.266%%
PDMS-11 (VMI) 114.72+1.85  111.89+1.97 1.09 0.16  0.084% 128.56+4.02 117.80+4.50  3.16 0.06  0.345%%
BOTMP Subtest 8 9.70+0.61  6.92+0.65 9.74  <0.010:448°% 16.51+1.64  10.36:1.84 620  0.02"  0.508%%
QUEST (Dissociated e 55
86.59+1.53  83.88+1.64 1.47 042  0.109 95.54+1.28  94.00+1.43 0.64 0.23  0.096
movement) Y= -
*EE RGP G ERAEN %_’r e P A B _ ;,;
R LR R] R R T i R A B i

S MBI E

"5 w4 8% £ B (p<0.05)
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25 PRI ER T BB SRR RS

— Y AR s AR (TR L) LEGEHRIP 1S O HURY (TR X )
CIMT(N=8) Control(N=7) F-value p-value n? CIMT(N=5) Control(N=4) F-value p-value n?

PMAL(AOU) 2.53+0.21 1.86+0.22 4.95 0.02"  0.292%% 2.70+0.44 1.43+0.49 3.75 0.05  0.385%%
PMAL(QOU) 2.63+0.13 2.09+0.14 7.96 0.01"  0.399% 2.98+0.34 1.53+0.38 8.14 0.01" 05768
CFUS(AOU) 2.88+0.23 2.57+0.25 0.82 019" 0.064% 3.360.26 2.2620.29 7.81 0.02" 05658
CFUS(QOU) 2.71+0.21 2.26+0.23 2.06 0.09','__;;:‘ 0 147§§§ 2.78+0.31 2.41+0.35 0.64 023  0.096%
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6. pPHEBFEN S AR R

— R SRS s (T ELEE E) L E P (S L BRI (TR L)
CIMT(N=8) Control(N=7) F-value p-value 0 CIMT(N=5) Control(N=4) F-value p-value 0
WeeFIM
Self-care 33.70£0.75  33.63:0.80  0.01 0.47 0.000 42.36+2.85  30.80+321  0.34 029  0.054°
Mobility 23.06+0.33  23.25:0.38'  0.14 064" 0:042° 29.08+1.15  31.66+1.30 2.06 090  0.255%
Cognition 27.04+0.50°  26.11+0.50 L7040 0.1'1___ o_.i_34*§§ . 3205:082  2944:0.92  4.36 004" 0.421%°

FEE RS SR A R RIEA DS PL K

FRLEF RS S P 5 R RIS i Hp A #ic

SEI AR E

Vi)Y Rk

" Mobility#z 4] e 5 = 4

* Cognitiond & =2 5 = 4

"3 w4 2% £ B (p<0.05)

= MIT
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27 RBRS R AERES

- B EtS  BRT(T B E L)

L EGEHR 1S BRI (TR A )

CIMT(N=8) Control(N=7) F-value p-value n? CIMT(N=5) Control(N=4) F-value p-value n?

PSI-SF 9342+3.88  9538+4.23  0.09 038  0.007 89.8745.88  94.92+6.89  0.22 033  0.035°

Parental Distress ~ 34.71#2.15 34474234 0.0 053  0.000 41.06+1.67  29.67+#1.93 1501 099  0.714%F

Parent-Child

Dysfunctional 26.26+1.11  26.85+121  0.11 038 : 0:009 25.04+3.40  28.46x3.89  0.36 029  0.057°

Interaction

Difficult child 33.49+1.64  32.87+#1.76 006  /0.60.) 0.005 23.85+1.58  36.69+1.86  19.26  <0.01"  0.762°%F

R % s TRl R R i Rl A

=3

% ey A ¥ 4P (p<0.05)
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308 HHBRA LR LR

- BRI R (TR L) X EEHI L BRI (T IEERRE L)
CIMT(N=8) Control(N=7) F-value p-value n? CIMT(N=5) Control(N=4) F-value p-value n?
CP QOL-Child
Social wellbeing 5 556
71.77+2.32 74.01+2.50 0.39 0.73 0.031 69.35+3.01 76.51+3.47 1.93 0.89 0.243
and acceptance
Participation and 55 556
. 70.19+2.96 63.94+3.20 1.76 0.10 0.128 69.15+2.49 61.73+2.86 3.16 0.06 0.345
physical health
Functioning 62.07+3.03 62.99+3.28 0.04 057" 0.003 64.79+3.57 62.06+4.06 0.22 0.33 0.035°
Emotional : §
. 69.00+3.55 69.65+3.85 0.01 098 0.001 73.62+3.53 71.00+4.16 0.16 0.35 0.026
wellbeing :
Pain and impact of ) e 5
disability 33.25+£3.59 38.35+3.84 0.94 0.18 O Q72 36.37+6.07 31.49+6.83 0.27 0.69 0.043
Access to services  58.34+4.61  62.80%5.01 035 = o._.7"2 0028 56.81+9.40  53.40+10.82  0.05 0.42 0.007
Family health 50.18+3.09  55.61+3.31 1.40 0.87 " 0.105% 56.49+3.64  60.63+4.07 0.57 0.76  0.087%
FEE RS SR R RIEAF DS Ps K
FROT R R E S UTR G R RIEA BRI A K

ST MBI

B¢ BrE
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- L REEAN T AP R TR RS

»

Subject Treatment Age(mo) Gender Type Aﬁ?Cted
Group side
1 CIMT 75 male Quadriplegia Right
2 CIMT 60 female Hemiplegia Left
3 CIMT 76 male Hemiplegia Right
4 CIMT 88 male Hemiplegia Left
5 CIMT 84 female Hemiplegia Left
6 CIMT 48 " 'male Quadriplegia Left
7 CIMT 51 ferr-1ale'- Hemiplegia Left
8 CIMT _ .49 afemale Quadriplegia Left
9 Control & N I-'i?flmale ' Quadriplegia Right
10 Control :80 : _fem_;le' . Hemiplegia Right
11 Control 96 male Hemiplegia Right
12 Control 60 male Quadriplegia Right
13 Control 101 female Quadriplegia Left
14 Control 112 male Quadriplegia Left
15 Control 103 male Quadriplegia Left
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Functional Independence Measure for Children (WeeFIM)
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BRI snE4 R EMA (CPQOL-Child)

4-12
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