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Sto]  G9FE] 31 (Beckung, Carlsson, Carlsdotter, &
Uvebrant, 2007), =92Q1 47|19 2715 233t thgst
-57]% o] A ¥tk Bandholm et al,, 2009), €3],
ARt 2E Heke vefRt ol s gEiet theEt &4
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AH| 2T} 9t S T TAeF e Al 2
A el M 77HeEY ASEES GaAT
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(Clanchy, Tweedy, & Boyd, 2011).
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Table 1, General characteristics

Experimental Placebo
Variances pgroup group Total x P
(=17) (a=17) (=34 i
Gender

Male 9(26.5%) 9(26.5%) 18(52.9%)

Female 8(23.5%) 8(23.5%) 16(47.1%) 0.000 1000
Age (years) 8.12+2 32 7.53+2.07 7.82+2.18 —0.,782 0.440
Height (cm) 117.65+16.88 116,28 +11.48 116,96 +14.32 —=0.277 0.783
Weight (kg) 24.11+8.81 22.14+6.05 23.12+7.51 -0.762 0.452
Delivery types

NSVD 10(29.4%) 8(23.5%) 18(52.9%)

C—sec 5(14.7%) 5(14,7%) 10(29,4%) 0.889 0.641

Induced delivery 2(5.9%) 4(11,8%) 6(17.6%)

Etilogy

Asphyxia 1(2.9%) 3(8.8%) 4(11,8%)

GMH 2(5.9%) 3(8.8%) 5(14,7%)

H-1 2(5.9%) 4(11,8%) 6(17.6%)

IVH 2(5.9%) 0(0.0%) 2(5.9%) 5.152 0.524

LBW 1(2.9%) 0(0.0%) 1(2.9%)

PVL 8(23.5%) 6(17.6%) 14(41,2%)

None 1(2.9%) 1(2.9%) 2(5.9%)

Gestational age (weeks) 34,76+3.17 33,06+5.20 33,91+4.33 -1.154 0.257
Birth weight (g) 2,487.06 2,096.47 2,291,176

+754.25 +775.78 +779.05 B 0.146
Incubator (weeks) 5.06+4.07 6.47+5.20 5. 77+4.65 0.882 0.384

Frequency(%), Mean+SD

NSVD : normal spontaneous vaginal delivery, C—sec : cesarian section, PVL : periventricular leucomalacia, GMH : germinal matrix

hemorrhage, H-I : hypoxic—ischemic, IVH : intraventricular hemorrhage, LBW: low birth weight
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Figure 1, Frame of study design
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Table 2, Task—oriented training

Task 1, Floor sitting to sit to chair using trunk extension,

Task 2. Sit on chair to stand and stand to sit,

Task 3. Kneeling and Half—kneeling to stand without using hand, stand up into left/right foot forward.

Task 4. Kneeling to squatted sitting without using hand,

Task 5. Lower limb up and down in front, left/right side on step box during standing,

Task 6, Independent gait or walker/assistance gait.

Task 7. Kicking ball with left/right low limb, single leg stance on opposite leg.

During task—oriented training participant preferred toys, dolls,

motivation and meaningful task to spastic diplegia,

blocks, rings, flags, mini cars and cards were used to give

Verbal cue and mirroring feedback was applied during task—oriented training to maintain good posture and movement,

2) 00 Ooooo

(1) AR gEHA(task—oriented training)

TAAFEH A FRlesoz HE E= HlolEollA 7
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1) 000 O000(gross motor performance)

2t 3 57N dollA 124 =] ofE9] thEat
F340] AR Holut 5L Brlske tiedt 34w 7t
(Gross Motor Performance Measure; GMPM)S AR&-3]
Ex sy ] Bl 7 A Ak AR A
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Gunther¥} Taylor(2003)°] ¥ #¥ 2= (Berg Balance
Scale; BBS)E AIAIQl HaE F3f obs 2ol A
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7t #2905 5ol v FdHE AolthFranjoine
et al., 2003). o] ZAE= AR S 254 got
S ot St el Bl w7 e Q4
TAVFRIA 71549 dEs s 208 o= Bk
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(Franjoine et al,, 2003).
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Figure 2, Mean scores on five functional dimensions of Gross Motor Performance Measure
during intervention period and follow up in experimental and placebo groups

F3Y o] opFe] FAANFEL A FAZ7] Hgo] HEF 7997 78 Sl vl

Ry 5o A7 53



84.0

82.0

80.0

78.0

76.0

74.0

72.0

—+—Experimental group

-8—Placebo group

82.53

74.47

Pre-Intervention

Post-6weeks

Post-12weeks

Follow up-12weeks

Figure 3, Mean scores on Gross Motor Performance Measure during intervention period
and follow up in experimental and placebo groups

Table 3, Tests of within—subjects effects on Gross Motor Performance Measure

Source TypellISS df MS F )

Dissociated movement
Factor 340,375 1,318 258,288 23.346 0.000%*
Factor*Group 105,022 1.318 79,694 7.203 0.006*
Error 466,538 42.170 11,063

Coordination
Factor 109,518 2.222 49,291 10,846 0.000*
Factor*Group 7.682 2.222 3.458 0.761 0.473
Error 323,124 71,099 4.545

Alignment
Factor 89.881 1.405 63,964 32,472 0.000*
Factor*Group 0.818 1,405 0.582 0.296 0.667
Error 88.574 44,966 1.970

Weight shift
Factor 655,815 1.378 475.920 o17.778 0.000%*
Factor*Group 47172 1.378 34,233 4,156 0.035*
Error 363,220 44,096 8.237

Stability
Factor 471,447 1,641 292,041 50,286 0.000%*
Factor*Group 49.833 1.614 30.869 5.315 0.012*
Error 300.011 01,658 5,808

GMPM
Factor 297,018 1.464 202,899 83.245 0.000*
Factor*Group 23.057 1,464 15,751 6,462 0.007*
Error 114,176 46,844 2.437

TypellISS : Typelll Sum of Squares, df : Degree of Freedom, MS :

* pd.05
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Table 4, Comparison of Gross Motor Performance Measure between the two groups during intervention period
and follow up

Experimental Placebo

Intervention period group group t p

Dissociated movement

Pre—I vs Post—6weeks 1,98+1.39 0.78%2.20 -1.891 0.068

Post—1 6weeks vs 12weeks 3.34+2.84 0.71+3.45 —2.427 0,021*

Post—I 12weeks vs Follow up—12weeks 0,72+0.74 0.36£1.01 =1.177 0,248
Coordination

Pre—I vs Post—I 6weeks 1.21£0.76 1.57+£2.91 0.488 0.629

Post—I 6weeks vs 12weeks 1.31+1.26 0.40+1.77 —1.848 0.074

Post—1 12weeks vs Follow up—12weeks 0.81+3.40 0.47+0.94 1,494 0.152
Alignment

Pre—1 vs Post—1 6weeks 0.55+0.58 0.36+0.69 —0.875 0.388

Post—1 6weeks vs 12weeks 1.80+1.35 1.45+1.84 -0.639 0.527

Post—1 12weeks vs Follow up—12weeks 0.37+0.56 0.33+0.67 —-0.193 0.848
Weight shift

Pre—1 vs Post—1 6weeks 3.85+2.93 2.22+3.06 —1.585 0.123

Post—1 6weeks vs 12weeks 2.36+0.84 1.056+1.10 —-3.906 0.000%*

Post—I 12weeks vs Follow up—12weeks 1.00£1.44 1.15+1.44 0.290 0,774
Stability

Pre—I vs Post—I 6weeks 2,49+1.76 1.60£2.09 —1.358 0.184

Post—I 6weeks vs 12weeks 3.13%£2.16 0.90+0.84 —3.953 0.001*

Post—I 12weeks vs Follow up—12weeks 0.30£0.54 1.12+£2.22 1.478 0,157
GMPM

Pre—1 vs Post—1 6weeks 2.02+0.91 1,42+1.49 —1.401 0.171

Post—I 6weeks vs 12weeks 2.29+0.79 0.83£1.24 —4.096 0.000*

Post—1 12weeks vs Follow up—12weeks 0.32+0.80 0.69+0.78 0.959 0.180

Pre—I . Pre—Intervention, Post—I : Post—Intervention
Mean +Standard deviation (scores), * p{ 05

2) 0O 00 (balance abilities)
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Figure 4, Mean scores on Gross Motor Function Measure during intervention period and follow up in
experimental and placebo groups

Table 5, Tests of within—subjects effects on Pediatric Berg's Balance Scale,

Source TypellISS df MS F 9]
PBS
Factor 410,206 1.553 264.105 82.664 0.000%*
Factor*Group 21,500 1,553 13,842 4,333 0,027*
Error 158.794 49,702 3.195

TypellISS : Typelll Sum of Squares, df : Degree of Freedom, MS . Mean Squares

* p{l05

Table 6, Comparison of Pediatric Berg's Balance Scale between the two groups during intervention period and

follow up.
Intervention period Experimental Placebo t D
group group
PBS
Pre—1 vs Post—1 6weeks 2.29+1.57 1,47+2.67 —1.095 0.282
Post—1 6weeks vs 12weeks 2.64+0.86 1.71+1.31 —2.473 0.020%*
Post—1 12weeks vs Follow up—12weeks 0.29+0.77 0.59+0.56 -1,020 0.315
Pre—1 . Pre—Intervention, Post—I . Post—Intervention
Mean +Standard deviation (scores), * p{ 05
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Abstract

The Effects of Weighted Vest During Task-Oriented Training on Gross Motor
Performance and Balance Abilities of Children With Spastic Diplegia
¢ A Randomized Clinical Trial Study

Kwon, Hae-Yeon, Ph.D., P.T.

Department of Physical Therapy, Dong—Eui University

Objective : The purpose of this research is to find clinical effects of application of weighted vest during
task—oriented training focused on gross motor performance and balance abilities of children with spastic
diplegia,

Methods : 34 subjects were divided by simple random sampling into two groups; experimental group (male : 9,
female : 8, average age . 8.12) and placebo group (male : 9, female : 9, average age : 7.53). Both two groups
underwent to 40 minute intervention, twice a week for 12 weeks, The intervention was task—oriented training
focused on facilitating closed kinematic chain and multi—joint functional movement pattern, During the training,
the experimental group received loaded—resistance weighted vest and placebo group also received weighted vest
but without loaded—resistance, Participants in both groups underwent 8 to 10 reps of the task—oriented training
and there were 3 minutes break time between tasks, There were pre—test of gross motor performance and
balance abilities, and two times of post—tests were performed upon 6 weeks and 12 weeks after the intervention
completed, And in final, an additional follow—up test was performed 12 weeks after the evaluation was finished
in order to find any difference between the two groups over time,

Results : There was significant difference in Gross Motor Performance Measure (GMPM) between two groups,
It is found that average score of the experimental group increased more than the placebo group after 6 weeks
and 12 weeks intervention (p{ 05). There was significant difference in Pediatric Berg' s Balance Scale (PBS)
between two groups, It is found that average score of the experimental group increased more than the placebo
group after 6 weeks and 12 weeks intervention (p< 05).

Conclusion : Based on the results in this study, it is proposed that application of weighted vest into task—oriented
training to facilitating closed kinematic chain and multi—joint movement can improve gross motor performance

and balance abilities of children with cerebral palsy.

Key words : cerebral palsy, balance abilities, gross motor performance, spastic diplegia, task—oriented training,

weighted vest
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