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Improvement of Upper Extremity Function and Leisure
Satisfaction of Children with Brain Lesions through Sports

Stacking Activities: A Case Study

Ae-Lyeong Kwon', Ki-Jeon Kim?

'Department of Rehabilitation and Health, Graduate School of General, Hallym University, Chuncheon, Republic of Korea, 2Department of
Rehabilitation and Health, Graduate School of Health Science, Hallym University, Chuncheon, Republic of Korea

Purpose: This study aimed to investigate changes in upper extremity joints and leisure satisfaction in children with brain lesions through

sports stacking activities.

Methods: A sports stacking program was conducted on three children with brain lesions who had upper extremity joint limitations and
joint range of motion lower than the normal range. It was conducted 10 times, 1 to 2 times a week, 40 minutes each time. Upper ex-
tremity joint angles were measured using a goniometer in the order of shoulder, elbow, wrist, and fingers, and leisure satisfaction was

measured using a smile evaluation.

Results: As a result of measuring the upper extremity joint angles, all three children showed slight angle changes in the shoulder, elbow,
and wrist areas. Differences in joint angles appeared differently for each child. Smile evaluation results were evaluated in various psycho-
logical, educational, and physical aspects. Only child A was evaluated for Smile Evaluation No. 1.

Conclusion: Sports stacking activities changed the upper extremity function of children with brain lesion disorders and showed differ-
ences in psychological, physical, and educational aspects of leisure satisfaction. As this is a short-term study result, the change in upper
extremity function is minimal, but if sports stacking activities are continued, it will be a rehabilitation program that can prevent upper
extremity dysfunction and improve physical strength. Accordingly, continuous attention should be paid to increasing accessibility and

enjoyment of daily life according to individual characteristics and level.
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Table 1. Characteristics of participant

Ae-Lyeong Kwon, et al.
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Figure 1. Appearance of child A

Participants  Sex  Age Characteristics

Common ground

Child A Male 12« 5thgrade

« Diagnosed with brain lesion at age 4

« The stiffness of the left finger is worse than the right finger
« The muscles of the right shoulder are more developed than

the left shoulder

- 3th grade
« Diagnosed with brain lesion at 18 months
« Congenital cerebral palsy

Child B Female 10

« The stiffness in the right and left hands is similar

« Weak movement of both shoulder muscles

« 4th grade

« Diagnosed with brain lesion at age 3
« Congenital cerebral palsy

- Weak grip

Child C Female 10

« The small muscles of the forearm are weak
« The use of the arms is limited

« Both wrists are stiff

« Both elbows are slightly stiff

« Both fingers are contracted

- Expressions are done using onomatopoeia

« Likes and dislikes are expressed through laughter, crying,
and frowning
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Table 2. Sports stacking program contents

Session Contents
1 - Up stacking
- Place three cups side by side/Stack the cups placed side by side
- Start with the first 3
- If successful, increase in order of 6, 9, and 12
2 - Attaching stickers to plastic cups

- Repeat up stacking for 1 session
- Each time you do up stacking, put your favorite snack in the
cup with the sticker attached

3 - Down stacking
- Stack three cups and place them/Arrange the stacked cups side
by side
- Start with the first 3
- If successful, increase in order of 6, 9, and 12

4 - Repeat down stacking for 3 sessions
- Each time you do down stacking, put your favorite snack in the
cup with the sticker on it
5 - 3-3 stacking
- Stack with the same color
- Use a cup of your favorite color
- Play your favorite music

6 - Repeat 3-3 stacking for 5 sessions

- Stealing the cup (cups raised above the head, cups lowered under

the legs)

- Compete with rehabilitation staff (finish first and press the call bell)
7 - 6-6 stacking

- Stack with the same color

- Mix cups of different colors

- Play your favorite music

8 - Repeat 6-6 stacking for 7 sessions

- Steal the cup (left cup, right cup)

- Compete with rehabilitation staff (finish first and press the call bell)
9 - 3-6-3 stacking

- Mix cups of different colors

- Play your favorite music

10 - 9th session, repeat 3-6-3 stacking
- Move cups (walk or run to stack on the opposite desk and ring
the call bell)
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Table 3. Leisure satisfaction content and smile evaluation

Ae-Lyeong Kwon, et al.

Factor Contents Smile evaluation
1 Psychological « Sports stacking is interesting
— Are you interested in this game?
2 « Sports stacking gives me confidence
— Does playing this game give you confidence?
3 + Sports stacking gives me a sense of accomplishment @ Very much so
— Did you achieve what you wanted in this game?
4 + Sports stacking is good to do in itself
— Do you like this game?
5 Physical « Sports stacking makes you feel physically energized
— Do you feel strong after playing this game? @ That's right
6 + Sports stacking helps relieve stress
— Are you free from stress after playing this game?
7 « Sports stacking protects your health
> Do you feel healthier after playing this game?
8 Educational « Sports stacking demonstrates a variety of skills and abilities ©@soso
— Can you play this game in different ways?
9 + Sports stacking allows you to try new things
— Can you play another game after playing this game?
10 « Sports stacking forces you to try new things @No

> Can you play this game and start a new game?

o AL 272, 159 o] 2L 7K x| Bt 2] A}
ol 5 2 1] Pkt Ak A AHE-S afol 24 mekslaik

=

o7} WhE I A2 of5 o] Qlo] Ago] YFSHA] GrobA] 54l
T} %4, ool = Ea slolatln) ma Eé.‘ H§]71U}E} 04-?%}9}
SRR AL AR BAPL A
oA H7hE| AL =A] ERleklct 017 vk
2 Table 31+ 2tk

A
=2

f

K

1. 42 2 2= (o7, BB, &5, &712)
oFE 0] AR TS arofuelE Ae7) B Ak $2 S5
OF5 A FE o179 w3l g E, oFE FRlollA 2Tt
7F5ilom, HE Aol A F7ITE BHER]= wollA #H3lrt 9l
ou, E&ofAl= Bk 2% 71&}lollA] #M3kE QISITE oFg B o
Z ol7fe] Bl H, mgollA] 2w st Sk on, W) v %
E92 4% ZroA Z713ch TR 58 ol Aut Wzt
UHERgEo ], 52 MR 4 0 & Z7Ic) obg Ci= oF & o7 =
oA Ztwrt S7hom, wilat 3, dEe L EF A S
SRR} E52 FE w3 oAk S713c o A, BO] &7t
2R o] A8l 2 £4o] B7Hs0l o, obs G BE &7t
A] gkQket o of T, ol 54
0] AslAL 2] WP} glojA] A5}
A i’%‘ib’% ‘%}7\] T 7k H3H= Table 4, Figure 29} 24}

_E_!‘
[0}
;2 ofN it

[e

56  www.kptjournal.org

2.07h s

o7} WL 103]7]9] R TI8o] Tt 3 obE o)A 217 Holw
11 ok5o] FAl 7, 2ol & Fal Avhd B SISkt
7} A3} oA 2] o 22w, TRek el 36, T1A) 2Rtk ’\UPO‘ Bt

URERL T T, o TREp ofE AclAEt Uehtent o} Aok
o} i 191, v - ik o 4wl o ekl ARl B} kbt
o o5 Al 1ol Alel, w8, 290] .84, 3ile] e}, 417

2], 43l AIA|A F5olA] H7b} ekt on, o} F Bo C 191
ASIE 2,3, 4ol 4 B} Lkekteh b5 B2, 3¥le] Hel, g
2} 48lef) 4132} F-5ollA] o} iz 2le] Aeld, A2, 184, 3

wiol e, w22, 4] A2j2] 2 BoX B7b} ekt of 7t
WFE L W71 Table 59) Zch
LA
BT AR E A BES Fo Y ol obel 4A B
A st} o]/} iiSo] s Qoke 1A Sk 1 2} 33e] of
ol AP 2Ee] sbrt qlolon, o7t phEm o] Aeld, A1,
7] 5o o]} 91g-& moiEglek

A2 ) B oA A ol Fo] Ut mEa} wY,
Q= Bglo] Zgom, BE G Z7Rick BolE-2 #HH Y
0] 71000, S U B A 74ch C ol 5
© mgo] Frhgom, FRT B, WY S EmN S BEA
582 39] o} ol 3] 2ol Wabr} ehdek 45 5

https://doi.org/10.18857/jkpt.2024.36.2.53



Improvement of Upper Limb Function and Leisure Satisfaction through Sports Stacking

140 140
120 120
100 100
80 80
60 60
40 40
20 20
0 0
F E Ab Ad ER IR
160 [ 140 [
140 120
120 100
100 %
80
60
60
40 0
20 20
0 0
F E Ab Ad ER IR
180 160
160 140
120 100
100
80
80
6 60
40 40
20 20
0 0

F E Ab Ad ER IR
Shoulder

JKPT

0or - R
RO
80 [ Lt (B)

. e
60

70

60 -

30

20

10 u
0 (5]

F E RD ub
Elbow Wirst

Figure 2. Joint angle before and after graph. (A) Child A. (B) Child B. (C) Child C. F: Flexion, E: Extension, Ab: Abduction, Ad: Adduction, E.R: Exter-
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Table 4. Before and after joint angles of the child's upper extremities (shoulder, elbow, wrist, fingers)

Child A Child B Child C
Lzt " Uil o Normall Before After Before After Before After
extremities movement  angle (%)
Right  Left Right  Left Right  Left Right  Left Right  Left Right  Left
Shoulder Flexion 160-180 110 105 130 125 130 135 135 140 150 155 160
Extension 45-60 55 50 - 55 45 45 50 55 50 50 55 -
Abduction 170-180 95 90 100 95 135 120 - 125 150 150 155 -
Adduction 45-75 35 30 45 50 45 40 50 45 30 35 40 40
External rotation 80-90 90 90 - - 90 90 - 95 85 90 - -
Internal rotation 60-90 30 30 45 40 45 50 - - 65 60 - -
Elbow Flexion 150 120 115 125 120 110 105 120 110 135 130 140 135
Extension 5 5 5 - - 5 5 - - 5 5 - -
Supination 90 - - - - 10 10 - - 70 65 - -
Pronation 90 - - - - 5 5 - - 90 90 - -
Wrist Flexion 90 90 90 - - 45 45 60 65 70 75 80 80
Extension 90 30 25 45 35 30 30 40 35 50 55 55 -
Radial deviation 20 15 15 - - 5 5 10 10 5 5 10 -
Ulnar deviation 40 20 20 30 25 15 20 25 30 10 15 15 -
Fingers Metacarpal (all) Severe contracture and Unable to measure angle All All
Thumb (all) All All All All All All All

Table 5. Leisure satisfaction

Smile evaluation

1 2 3 4

A 1,4,9 8,10 2,3,6 5,7
(Psychological ~ (Educational)  (Psychological (Physical)
educational) physical)

B 1,2,4,9 3,8,9,10 56
(Psychological  (Psychological (Physical)
educational) educational)

C 3,5,6,7,9,10 2,8 1,4
(Psychological ~ (Psychological  (Psychological)
educational, educational)

Physical)
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