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Assessment of the Upper Limb Work Load according to the
Mouse Size in VDT Tasks

Young-Woong Song - Kyoung-Ah Kim

Department of Occupational Health, Catholic University of Daegu, Gyeongsan, Gyeongbuk, 704-782

The objective of this study was to determine whether there are differences in hand muscle activities (APB :

abductor pollicis brevis, ED : extensor digitorum, ECU : extensor carpi ulnaris, and EI :

extensor indicis) and

subjective discomfort according to the three mouse sizes (small, medium, large) and two task types (pointing and
scrolling). The mouse size and task type showed significant interaction effects on the total NEMG (p = 0.004)
and on the NEMG of the abductor pollicis brevis muscle (p = 0.001). The total NEMG and the NEMG of APB
showed the highest value in the ‘scrolling’ task using the ‘small’ mouse. However, the NEMG of the EI was
different according to the mouse size, and the ‘small’ mouse showed the lowest value. The subjective discomfort
was the lowest in the ‘medium’ mouse, and all nine subjects preferred the ‘medium’ size. The hand-size related
anthropometric variables showed different correlations according to the task type and mouse size with the
NEMGs and subjective discomfort. The results of this study could be used as a basic information for the
determination of the proper mouse size according to the hand size.
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Table 1. Subjects information
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Item Mean S.D. Min Max
Age(year) 24.0 1.7 22.0 27.0
Stature(cm) 177.6 4.1 171.0 183.0
Weight(kg) 72.4 11.5 56.0 89.0

Visual acuity(corrected) 1.6 0.5 1.0 2.0
XPEMENE | 136 | 37 | 100 | 200
Computer | time(year)
use i
daly use | ga g | 20 | 110
time(hour)
2249 A9
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=

A719} f;

FAFIEE 12mm
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Height : 31
Height : 36
Height : 37
Figure 1. Small, medium and large size mouses used in the

experiment(mm)
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(d) extensor digitorum

(c) Extensor carpi ulnaris

Figure 3. Four muscles for EMG measurement
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Table 2. ANOVA result for the total NEMG

Source SS df MS F p
size 0.00100 | 2 | 0.00050 | 0.20 | 0.819
task 0.00379 | 1 | 0.00379 | 0.18 | 0.685

sizextask 0.02849 | 2 | 0.01424 | 8.38 | 0.004
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0.1 —o— pointing —e—scrolling

medium
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Figure 4. Interaction effect of ‘mouse size’ and ‘task type’ on TNEMG

small large

T2 <Table 3>0l= 47) &5 NEMGE U 0.2 3 &4t
A AL Qoo ) HES5F412 3 FA412 NEMG
A= vhe-2 A7)9F A e F 2ot ws Aol B
T BAASE fostA EA HHE A GFA] F2o M=
k-2 A7)9F A o] weAtgo] FAHORE fofetH
om AR AZ] Aol vh-2 A7) FEAR FA O
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Table 3. Results of the ANOVA tests for the four muscles(p-valug)

Source APB El ECU ED
size 0.534 0.014 0.483 0.579
task 0.397 0.464 0.146 0.114

sizextask | 0.001" 0.285 0.343 0.999

Note) ~ 1 p<0.05.

DA ZF 2 NEMGOE -2 A7)} 2] Fejo] w2}
&o] fFolation, a7E TNEMG O ALt &, 2918
2] Aol = vk 27171 2:(0.09), 5(0.10), th(0.12)2 A&
TE NEMG 7} Z7FstoH, 2389 Zgelre & vhe
24(0.16)914 (0.11), Th(0.11) PF$-2 BT} & NEMGE e}
W TH<Figure 5> #x).

0.18
0.16
0.14
0.12
» 0.10
2 0.08
0.04 ﬁ —o— pointing —e—scrolling
0.02 frormrmmmmmm e
0

medium large
Mouse size
Figure 5. NEMG of abductor pollicis brevis muscle

according to the ‘mouse size’ and ‘task type’

small

A A A NEMG A& vk 719 FE 77} frolaHA 3
7FE o, B2 F7)7F oA 7 B NEMG S U
BRI ATK<Figure 6> %),

0.200
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Figure 6. NEMG of extensor indicis according to the

mouse size
32384 EUs A
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7}t <Table 4>¢l A| A =]o] Qith. v}~ A7]E A &g
w2 e Fo5E 00504 F0H 2HRd FAHoE
#o18 Jo] g AOZ Veryith
Table 4. ANOVA result for the subjective discomfort
Source df SS MS F p
size 2 80.191 | 40.095 | 20.164 0.00
task 1 0.0007 | 0.0007 | 0.0001 0.99
sizextask 2 2.4559 | 1.2279 | 0.2913 0.75

the <Figure 7>0ll& W2 7)) W FHA EHE)
AAE o] YUtk w2 A7)7) 4 o) o) o] F A

T 24750+ 2.67 4742801, ‘F' S EHUE & 2.
+ 17024, ‘3 ug-27 7P Bl e

ATt

10.0

Subjective discomfort

small medium large
Mouse size
Figure 7. Subject discomfort scores according to the
mouse Size
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AAZ4 A7} ok <Table 5>l AAH o]
A Jgﬁa— 187.0 mmM_Dﬂ o] #A=
=<

23 2 golgnt @ 54i7m1m0mm%2ﬂﬁl
3h=12] 255-91(180.5 mm)H.oh 27 2 grol ik &
A Hd} 32 196 mm oA, o] X4 32l o] 9549](198.5
Z3 2 A,

Table 5. Anthropometric measurement data for the hand-related
dimensions(mm)

Item Man S.D. Min Max

Hand length 187.0 6.3 179.0 196.0
Palm length 106.9 5.8 99.0 119.0
Hand width 87.0 5.8 79.0 98.0
Hand depth 24.3 2.2 20.0 27.0
Hand circumference 210.1 9.5 195.0 220.0

1st finger length 63.6 6.7 50.0 75.0
2nd finger length 735 2.8 70.0 79.0
3rd finger length 81.9 4.7 75.0 88.0

Table 6. Results of the correlation analysis between hand-dimen-
sions and dependent variables in ‘pointing’ task

Dependent Mouse size
variable small medium large
NEMG ) ) EAET A O]
(EI) (r=-0.71)
Hand width
(r=-0.90")
. 1st finger length
2nd finger (r=-0.89") 2nd finger length
TNEMG length _ -
(r=-083") Palm Ieng*zh (r=-0.69)
' (r=-0.84")
3rd finger length
(r=-0.71)
Palm length
2nd finger length (r=0.72)
(r=0.90) 3rd finger length
Subjective Palm length (r=0.69)
discomfort (r=0.87) Hand width
Hand width (r=0.69)
(r=0.69) 4th finger length
(r=0.67)
Note) ~: p<0.05, ~ : p<0.0L

Table 7. Results of the correlation analysis between hand-dimen-
sions and dependent variables in the ‘scrolling’ task

4th finger length 75.2 4.1 71.0 83.0

5th finger length 59.6 33 56.0 66.0
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Dependent Mouse size
variable small medium large
5th finger length
. r=-0.83
NEMG AtTenf;r:ﬁer 4th( finger Iirj)gth 5th finger Ie*ngth
(APB) (= 0.76) (r=-0.82") (r=-0.70"
Hand length
(r=-0.70"

NEMG 1st finger length

(ECV) (r=-0.67)

NEMG Hand circumference |Hand circumference

(ED) (r=-067) (r=-0.70)
Subjective Palm length
discomfort (r=0.75)

Note) ~: p<0.05, ~ : p<0.0L

34435 A3}

AP0 B Brpa AR k-2 27lo) tig 28 A
S& ZAPINE F9(E 27 H3)S At BF F7 2
719 vh2g ABFRT: 2 ol e 2 3719 Bheat
2389 A 5 Fio] #Ran, ¥R A4 gete gz &

#o]A) Spthe 9 0] YTk EF, A& k929l B 2
717H % Zobd 1716 7H3 B, & lH 7))
020 o] Fo] ol gtk 9 2lo] glgic



ro
=
ofv
o
ofo

4. & 9
) ZHEY AR AT FAA vpe2=37)7 BAZHOR
o3 <> TXI%:% AWNJOI‘”E}

o7 #3
A7IE 7155 o, w2 27 19} ﬂ?j SﬂE}H ﬂiﬂﬁol
ol 3t THp < 0.05). EAE AFolHE w2 2717F AR
T2 ARAZFTY NEMGZF 234 2 3 Byoy, 23

AN E v 2717h A& -9 ghol F1holu 2
rhg2 27150 6 & g UEol, A2 vheig 23F

9 49e & o g AE Yol o 27 FH QT @
gt} o] Ak 47) 2AE §9 TNEMGS] BAHEA A3}
ANE Uebeith webr, 2389 491 F2 ahe Aol
Me 2o nfe2 3718 AR Aol o 2 23512 Uehd
Ao Z Alg ",

9, A AN 2NN E v 2719 FRIIL EAHOR

Fro sl Uelstth Al AA S 24 &7 e 2502
A 218 é“” OlUr 2AFY AYS W A &1Es &
o] SEv V%S st 2HoE, AL vk AT|o A Ze
NEMG < L}EME} o| AL =4 iﬂ%}g ohg-2of] &
FTUE W SFAEA 0|7} FHFE F 740:"3’ 011’“513}
Z, =4 &71es A2 vpe-20 %84%‘ S7F & b2

o EHFE ARy o & &7t 2 ‘ P YERA El
o, E74HE 455 23 A7 AA oA 2 he o] 7P
kTHL B33k Hedge and Powers(1995) <] dﬁloﬂ H|F=0] o] &}

\Iroml

rH o2
-

Pn

[¢3

AolA o] 2 259 go] LI HUS Aoz FAHHL 3t
#, Keir et al.(1999)¢] Ao vf$-2 70 whe} &8 23
127 A= 9] ztol= gAY 88/4E A 4w ta2 i
Uehde, o213 5 e 2 &g 4% 248 53

7t AT e g Aot

Lee et al.(2010)9] AT AE v}o-x ZR(4HY & 53
&) o} 2 ool whe vl 252 9MVCE ho|7F U] ok
Huslg o) £ AFAE Lee et al.(2010)9] A7l 3L
BolA] B2 A A2 HEAE Y NEMGZE o] 8hA U
ERtTh wheba, v 8 AMSE o) 25 FakE 37t o)
o= AT GEAZZS EFAI]E Zlo] vkt e 3l
o2 o

F34 BUE S| A= 7ok A7101q 71 e

EAES 1Y o] A3 ZAE A} P vpg-2 27)
o mehd 2% 2a 9 294 BHEs} gare 2L 9y
d.

& 37 BE AA =
A ARE B 2 g
F7FEA etk &, & 27
I Zo M ER £718 Zo], & Yu|, enfe A o=
L8 29 Al TNEMG S} F3H4 Bamsl 5450z

FBBAE Yehon, 2358 AAdelM = vlA 9 o

rsL' H~1

EER

AR E7k o) 7E B A E ) NEMGSE #2018 4]
S YERIT o] A= 75 & A7) e Ad @ v A
718 B8] A% A7elA assord JIASANMSE A
Ak %l Eas E 5 s Aol

52 &
£ ATl = Al 74A] vk A7194 F 7HA] 2 FEi(ZS
B8 2590 ) &5 F9 Z5Y 2HE FHA
EALE Hrietslon, 1 235 g okstd ta3t 2tk
1) iRp-2E £02 7] 98 A &7 234 e ¢
FAZ2Y NEMGOA vh¢-2 Z7)9F 2H] dE)o) 15
Aol frofstA o H(p=0.001), 53] 2359 A4S T

o) 22 whg-2 Z7]0 A NEMG 7} 714 7 L‘rE}WP

2) =4 £71EE A AlTlE 715 gk AA Al
NEMGE vhe-2 Z7]0] w2t the gk vebdon, 2
& phg-223 710 A 71 e g BT

3) FA U vh-2 3719 FEAT froj e JF
X3 urE}»ﬂ o u:](p <0.001), F7F Z7] vp¢-2oll A 7Hg vt

FAAM =4 £7F

2 IIE YA

2 %94?‘& s
17 5 oA
Figr S|

A ura}gagui Aa%% 2ol e Ul
&7} 20)7F A 229 NEMG Y} 69
£ Hehit

i

2EY

Fahrbach, P. and Chapman, L. (1990), VDT Work Duration and Muscu-
loskeletal Discomfort, AAOHN Journal, 28(1), 32-36.

Gustafsson, E. and Hagberg, M. (2003), Computer Muse Ue in To
Dfferent Hand Positions : Exposure, Comfort, Exertion and Produc-
tivity, Applied Ergonomics, 34, 107-113.

Hedge, A. and Powers, J. R. (1995), Wrist Postures while Keyboarding :
Effects of a Negative Slope Keyhoard System and Full Motion
Forearm Supports, Ergonomics, 38, 508-517.

Jensen, C., Borg, V., Finsen, L., Hansen, K., Juul-Kristensen, B., and



AFE AYAA k2 3

Christensen, H. (1998), Job Demands, Muscle Activity and Muscu-
loskeletal Symptoms in Relation to Work with the Computer
Mouse, Scnd. J. Environ. Health, 24(5), 418-424.

Karlgvist, L., Hagberg, M., and Selin, K. (1994), Variation in Upper
Limb Posture and Movement during Word Processing with and
without Mouse Use, Ergonomics, 37(7), 1261-1267.

Keir, P., Bach, J., and Rempel D. (1999), Effects of Computer Mouse
Design and Task on Carpal Tunnel Pressure, Ergonomics, 42(10),
1350-1360.

Lee, D., Cheon, J., Park, J., and You, H. (2010), Task Performance,
EMG and Subjective Discomfort according to the Mouse Type

215

el

Fol 2 et 5} %7}

during Computer Tasks, Proceedings of the Korean Ergonomics
Society 2010 Spring Meeting, 371-376.

Song, J., Lee, S., Rho, S., Ryu, S., Kim, H., and Park, S. (2003), Work
related Upper-extremity Musculoskeletal Disorders among Visual
Display Terimnal (VDT) Users in a Telecommunication Company
in Seoul, Korea, The KJASEM, 13(1), 37-44.

Yim, S. H., Lee, Y. G, Cho, J. J., Son, J. 1., and Song, J. C. (1997),
Symptom Prevalence of Work-related Musculoskeletal Disorders
and Related Factors among Bank Workers by Visual Display
Terminal Use, Korean Journal of Occupational Medicine, 9(1),
85-98.



