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The Effect of Acute Active PC-Video Game
on the Upper Extremity of Adolescents

Dong-soo Kim, Jae-Hu Jung, & Woen-sik Chae*
Kyungpook National University

The purpose of this study was to determine how acute active pc-video game affects kinematic
variables and muscle activities of adolescents. Fourteen middle school students(age: 15.9+0.7 yrs, height:
171.3+6.1cm, weight: 60.0£5.4 kg, right handed) who have no musculoskeletal disorder were recruited as
the subject according to having experience in using the pc-video game for more than six months.
Maximum angle, angular velocity, and muscle activity of the upper extremity were determined for each
trial. For each dependent variable, a paired t-test was performed to test if significant difference existed
This study found that one hour
pc-video game hour may not affect on movement and ROM of the finger and the wrist, whereas it may

between pre- and post a 60 minute active pc-video game(p<.05).

have an effect on muscle activity of the upper extremity. It seems that repetitive movement pattern
during an active pc-video game may hinder muscle activity of adolescents” upper extremity. Part of the
increase in musculoskeletal disorders is linked to the amount of time adolescents are allowed to play
video games. This study found that an active pc-video game appears to have negative effects on the
upper extremity muscles. Since wrist movements are continually repeated throughout the video game,

carpal tunnel syndrome may possibly be caused by long-term exposure to video games.

Key words: Video Game, Musculoskeletal System, Kimatics, Electromyography KISS"
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Fig. 1. The locations of reflective markers

Table 1. Definition of the joint angle

. Link Movement
Joint - - .
Distal Proximal ~ Analysis
Distal interphalangeal ~ Distal Middle
Fl t
(DIP) Phalanx  phalanx ex/Ex
Proximal interphalangeal ~ Middle Proximal
Fl t
(PIP) phalanx phalanx ex/Ex
Metacarpophalangeal ~ Proximal
Metacarpal ~ Fl t
(MCP) phalanx  Vietacarpal - Flex/Ex
Carpometacarpal

(CMO) Metacarpal ~ Radius RF/UF

Note. Flex: Flextion, Ext: Extension, RF: Radial flexion,
UF: Ulnar flexion

T 3L 8 4% 29 A5
(QEMGS, Laxtha Inc. Korea, sampling frequency
= 1024 Hz, gain = 1,000, input impedance ) 10" £,
CMRR » 100 dB)= 31@2l9] $5 5= upper trapezius
UT), 241 (extensor digitorum: ED), &S5
A (extensor carpi ulnaris: ECU), L35
(extensor carpi radialis; ECR)l #2ra}ith.
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(Cram & Kasman, 1997).
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Table 2. Electrode placements

Maximum
Muscle Electrode placement Isometric
contraction
Unper Along the ridge of the shoulder,
PPe slightly lateral to and one half| Shoulder
Trapezius . . .
U the distance between the cervical | elevation
spine at C-7 and the acromion
Palpate the middle of the forearm
Extensor | approximately three quarters of .
. . Wirist
Digitorum | the distance between the elbow .
extension

(ED) and the wrist while the patient
extend their fingers

Ex.tensor . | Palpate the ulnar side of arm a| Ulnar
Carpi Ulnaris few cm below the elbow deviation
(ECU)
Extensor
. Palpate the muscle mass .
Carpi . . Radial
. approximately Scm distal from .
Radialis the lateral epicondyle deviation
(ECR) preoncy
AL
2 A7 9345 Ao o] A vely @
A 4 AZ7] (Martin Co., Japan)i A eFEo
o 9 EEA EolE A 4 el wet ST F
2 1349 e oFEolst %%3 24 Eolst §Y

st Zﬂ"c}ﬂr ofate] EolE AT @Al AL

’%Eﬂoﬂfﬂ Arle] o] BHA AXE 7 5FH
-IJ’]HE BHHA 71H=9f w2 (Basic optical
mouse, Microsoft Co., USA)E o] &3t PC-H|H]
S AYE AAEE e, Fdate ZEAA AZE
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gatath(Fig. 2).
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AT 2AM

AL dolHE tAE IdHE AHgste] 350 Hze
A9 52 HEHE 8k 2 o] ¥ 10 Hzo 19 5%
JE Y-S AAE9T 24T HolHE ARy §{ A&
A7l & A F2A % AR (MVIC) S T8 e
ARE £ & T 7 9)dxpe} 7F 2700 upe} 7
P 2 Hd FE FHAEAE A, 3 A5
ZAEX = A4 HolEE& MVICE Yol TS A
Al Aol A AE ZA=XE A dHeolHE
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(moving average)Z £l AA 2183 = ,zqq]i]é'—
AA Gt 24 % HolEe FE3 4
ALg-ate] Alxbetd
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T
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SAHANzE|

PC-HIHL AY A-Fof AA et deld g &
oIt Aol 7k l=AlE W7l 9@l SPSS 20.0< o] &
o] o] $F .05elAM tl-e3EE A= AAskact.

SRR

sto] Zojx E7](Drag-
and-drop) 2& 9713 Task19] ozt A3l M=
Ht oAl A-F T 247 BAHCR o3 2jo] 7}
UFERA] kot HEgH ofuf &5 3 H o)zt Aol A
£ BAHCE fo)g Aol 7 YERA] ekStth(Table 3).

Task2 3 Al $2 AMEE = SAE7HE #4293
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Table 3. Angular displacement during the taskl (deg)
Joint PRE POST
Flex 154.3+6.8 152.94£7.0
DIP
Ext 172.845.8 173.444.8
PIP Flex 144.0+8.1 143.048.0
Ext 164.3£7.9 165.9£7.0
Flex 143.6+5.5 143.6+6.9
2nd MCP
Ext 158.44+7.3 158.5+6.4
RF 4.1£0.5 47+2.0
CMC
UF 4.5¢1.7 4.8+£1.4

Note. Flex: Flexion, Ext: Extension, RF: Radial flexion,
UF: Ulnar flexion

Table 4. Angular displacement during the task2 (deg)
Joint PRE POST
Flex 158.3£8.4 157.0+7.8
DIP
Ext 140.449.5 137.3£8.3
Flex 151.4+7.3 152.2+5.9
PIP
Ext 3.9+1.7 4.0+0.7
Flex 173.9+6.5 174.3+5.4
3rd MCP
Ext 153.6+9.6 153.2+10.4
RF 160.9+7.4 163.0+6.1
CcMC
UF 54+1.3 5.0+14

Note. Flex: Flexion, Ext: Extension, RF: Radial flexion,
UF: Ulnar flexion

Table 5. Angular displacement during the task3 (deg)
Joint PRE POST

DIP Flex 154.3+6.8 152.9+7.0

Ext 172.8+£5.8 173.444.8

Flex 144.0+8.1 143.0+8.0

PIP Ext 164.3+7.9 165.9+7.0
2nd MCP Flex 143.6+5.5 143.6£6.9
Ext 158.4+7.3 158.5+6.4

Note. Flex: Flexion, Ext: Extension
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att. o2 A FPd= gl DIPE AL 2 &
oA PC-HIY A $9] ZpA|Fefo] Al Aef A
TP W] Hufjzto] et Fkek A E YT
(Table 5).

& 479 A&E e N e, 7 A B2 PC-vY
]

° AY # A-F, 5 202 BARCR 9 Ao

Table 6. Angular velocity (degfs)
Parameter Joint PRE POST
, 2nd MCP  Flex/Ext jﬁfo 32931631
g
ove  reuE e 2
§ . 2nd MCP  Flex/Ext izg:g gi
_ Q) : ’
2 2 CYCIEE 1 e
% PIP  Flex/Ext gz;‘ 513 19938
2nd MCP  Flex/Ext i?;?)i igéz

Note. Flex: Flexion, Ext: Extension, RF: Radial flexion,
UF: Ulnar flexion

e

2 Ao ZAR A Taskl A 3 A
PCHIHAY 3 A-F F 207 SAHCE &
o Aol YePUA] kth(Table 7).

Task2 ZHA 8 Al 24 % A= PC-HT L
A 48 T EDY A ZHEA7} 53 A B} B
Aoz o3t F7tsttH(Table 8).

Task3 34 8 A ZAE Ao E PC-HT L
AY 8 Ao vlal] 8 F UTY Hat 2AEA7L &
Aoz FostA 743t (Table 9).

Table 7. Average & Maximum IEMG during the taskl

(%MVIC)
Average IEMG Peak IEMG
Muscle
PRE POST PRE POST
uT 3.8£1.9 42+1.5 8.6£3.4 8.6£2.5
ED 5.5+2.4 5.9£2.3 14.1469  15.0+6.8
ECU 8.1+3.3 8.8+3.1 17.6£7.2  20.6£3.9
ECR 2.0+0.9 2.1£1.0 5.4+1.3 5.7+82.0

Table 8. Average & Maximum IEMG during the task2

(%MVIC)
Average IEMG Peak IEMG
Muscle
PRE POST PRE POST
uT 3.9+1.8 3.6£1.2 8.0£34 7.843.7
ED 62424 6.7£29  20.1£10.1* 22.6+11.1*
ECU 8.1+3.1 8.3+3.0 18.6+6.5 17.9+5.8
ECR 1.7+0.8 2.0+0.5 5.0+£23 52+1.4

Note. * Significant difference between pre and post tests
at p<.05

Table 9. Average & Maximum [EMG during the task3

(%MVIC)
Average IEMG Peak IEMG
Muscle
PRE POST PRE POST
uT 49+1.6%  3.7£14* 9.9+2.7 8.8+2.5
ED 5.8+2.7 6.0+2.4 159438  17.8459
ECU 6.6+2.8 6.6+2.6 144+1.6  12.6£2.7
ECR 1.8+0.3 2.140.5 5.843.4 7.0+1.4

Note. * Significant difference between pre and post tests
at p<.05

Z34 AdEle] Bga I FLdEY HdL A
o il

o FEe g AL dov A2 A8H BA
AR vk, whEA] & AFelA s A e
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