Ht(carrying) F3olMe] HUF & st e vzH 7}

L
o2
oiN
ol
i
Mo

of # A4, w3 A A X Y
ol Foet Ao
ABSTRACT

2 79 542 Hel$A3 W (Psychophysical method) & |83t thyst Z k2ot Gy
Ao HUs§35E Fot= Aol o9 elFAHE eIty HPY (Physiological method) & o] &3]
HES= Aoldt. =¥, AAZHHY 2YFH A8 E o]§3lo 7 kYoM HuUsE 32 g o
5% R¥e MEstiA vk B Ao ul kA 28H-Y (Front carrying, One-hand side
carrying, Two-hands side carrying 1231 Back carrying) 3 S7}A1¢] B3 £x(50.0 222 79.2
n/nin) & FLUFE 87149 Fo i3] FFZ A9sto Z+ Fo] Uy HUF§ 3L A
o) ZaFHAAM FyA AMEEZ Ae A8 PPer Tt

HAEAE= A Aol v AAl FYAL @7 F 2EAYL FHE (0=10) 02 TR}
A% 2 AAAAE A2 78 AASUL. FAPHY A3 P 2H3HL WAL
ojFof Hel&AH Wiy Pzt WH-E AA7(on-line) 22 A A3}

AFEAR FATH FPAEY AAMRAL FHY AolE BolA ggkot 2L YAt
F4stdeh A SAY WS A8t T2 AU S 3L FHE, FYAE BE £ukgy o
Hlo] oot Fol¥-e HATH (ST p=. 0001 FHYAE:p=.0001). WHHO| %o HBl $o)s}x] o
Skeh(SH A2 ip=. 7954 FHAHE:p=.9231). T3 FYFH} FUAF ZF Back carryingslA 7F 2 3

< RS (S 8. 16kg AYAE: 12.9kg). A4S o] 8% sty AFAL HF Au
F7F 79l 1000158 FAFEEAN PAUATS] s A2 o8 Bol T} gt Huslg 3
< 2R3 RYth T 7 Rkl it H§ E S A&t ATYPL AA st
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A1 A B
1.1 943 3

2 QA7 AelMA Wy Psychophysical method) & AM§3hel ole] LRRYT SN Hto]
A FeRe FAGE HUss 5 e FHe 7 SHow wrh mg A Y (Physiological
method) & AHgste] 7+ ewredel E84E FristnA Bk 2T AAAL vlolstst 29 Holg
2 olgte] entayel HE S 43S dFste @S AUk

1.2 95 "9 X

MMH (Manual materials handling) &2 4AEANM WA= FYAe 2539 Al 59 4%
Aot ot A= AJA Rt & L AY o, Ik FFol FYAY = (capacity)
2 dg o, 287 o] AFTAH]] BHA Kol A HAEHAAY A WH AA A
Ao A gtz o4& A LA o4, wEbA MH FYhso]l EEHCE AMIQle] #YEEY F
AAA TS FA G= AAYHIA Z4 FAYH| o F AT{A} AFHH, T8 FY
o] MA7|Zo] A QA o] A A= o]o} Frt

o] APAA FolAd 2Fo] AL vH|FL w¢ Ay & £ Aok vFe FE 1980 2yt
A BAFA FHE 2 BRE HAYF QFo] AAJ= v|Fo] AHEY A5 15%
of watgen oo JHFE AAY Aol < 3504EY @A), =3 ZHEFHA
(Musculoskeletal system) o] HA2= gt 9 o 50%0] HFstAH9]. ety 282 3
o Ao shudzA 2 dAER AATr 92 7Y Yk =R FAY wEdE g Fe 9
g AAAF LS 1986139 7.0%00 4] 1988 ol= 8.9%8 Zrbstglon siulct A% Frbste FAHE e
Uz Ado2]. %3 AN FFAYGA B FAoME £F WA A& RAEIL T3S AA
b Qoh1]. YAERE 1985 RE 88drtAe] F 145679 3] §F T 20FAGAAM EAAT &
A7 1d10Ae R Jpa wWweky, ool dnpAdog 1870Iqt. FHAME YA fA HAFHO
2 A ANk L E5AEC] 2434 &WsAY Ao A= IR AF ALY FAE 3T d,
ojZo] A¢ bH B AFLst AIREHE UE 8 Z1E (819 ] ol P& ALr =y oA
2% HdoSE FH3AU

oleldt &% WA 4% Wi A 2FAPL ARHOE {2 FuUW ol HAA
AEE HF FTE FEADH WA AP D AAE AU Al 8oz B 4
Atk webd A FelEe FA gt AU sHFel WY AU AP FYE
AgAge) PHARE WS AL WaHol At FYE AT 9 FHAYew
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u]29o] NIOSHAIME Aoz e 239 compressive forced] Wigh $HIAANE T3l
ceAdo] Ozt AAAMZE Ak TG o] AWME LEA DX I Atk
YA (carrying tasks) o] HAsHFl Wigh AJYME ARt gebd B ARE 29HEYe
HA Yo gM ARt SRbbHolA e HUE G dHFol BI YR FAE AN IAYE BHow
Lig= o

A2 a7y

2.1 ¥ dd#

3 1799 AT G4 HAFAZE 2 Ao Wrretdnh. AEAES ewAel FAT BH
o] Q& A 109 (Vo] 21.9+2.3M, A& 174.6+3.5cm, M5 64.1+5. Tkg) 3 AA 2RHFYo) FA}
AY Aol dx AU 79 (Vo] 2744314, AA 173.945.7cn, HF 69.9+11.9%kg) 22 R
gt HAPA R5 = AR F3sdon] BAE entste SWde] Qe AFRER 24E9
ou, A Z]ITZHA (musculoskeletal system) ol EA7F UAY A e (FHE) o] U= AFEL
A &)= it

2.2 A¥EA

B QTN 98 ARAAZAE $4 AYH 45 A AL 2Yo] aAHen, 1 F
A{A A d2dd gy Fwddel AAEA. I AA WEL ded g

2.2.1. A A9 ¥ 28324 (Anthropometric and Strength Measurements)

FAAr GAFY vZE A%t HAdPAY AF, AF, &5 x|, &iY EEAE],
ANZE, €39 59 AAAY W B2 (Arm Strength), FF 9 (Torso Strength), thej2¥ (Leg
Strength), 223 ¥ (Grip Strength) 59 2¥E FH3IUcH(3].

2.2.3 AESAH PR o83 HUFHE 5 AT
B Aol AR AESAY PPE (6] vRFAR 7 eRbR g AT W0 MUY
A 222 AT Al HYNEF 2REES XA F ¢ AAT W0EFL FYE 3 84

e AYe +AUTE Ao WURAS} FAZHE FEF sol AA FAADE Taeh: Y
A W2 =4 g AUHS 5 Todth T WA JUYAE WA WEAE IAE
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FeE gt B AFNAME= u sHAe] 24933 (Front carrying, One-hand side carrying, Two-
hands side carrying 18X Back carrying) 3 S7}A9] B3 £T( 50.0 28|37 79.2 m/min) & FQ

Wez s7hAe) Zo] s Laslz Agsian.

HAPAHE WERF Mz oot A% $58 A49S Paie, g eol Uik Yo o
% 2tk

1) Front carrying
W3& AFEA G272 4 WERFY £To SR dHJ AgE
45 2nkgch
2) One-hand side carrying
vl 3-& $H2 (dominent hand) 02 @og E A LWkgH
3) Two-hands side carrying
HdE F£oR JoR (59 #, ¢ #AUS) € A &9
4) Back carrying
g ol W oA 29k

I

2.2.4 AETE YPHS o] 87t A
B AFGA e Ff ASSZHINE AMEste 7 APz A6M e uAFAe] Autso] HE S

sk AARsE DAY st £%6 BauEn Qo) FHL AYsgun FIe
8 %ol o]Fojzut.

A3 A
3.1 A543 R 29374 olgt
AAALH Wol M H2H A2 Aol vle 34 ghgkeh. AL FYAZol o)

Az SYsE. FYAFo]l YZYL 25.09%(p=0.0001), ]2 7.79%(p=0.0369), L
23.79 (p=0. 0001) ¥+8 Sttt 28y BF5IZE JdojAe Aol7l fo3stA ok} (p=0.2267).

3.2 A FAYF L] HUFE 3T

Ae7bA SNPRE ol §Y SWAYPA §AFS AT Lol AHE AR AYALe
A5l § 3 FEe (29 1ol dehisch o FnE FALFH FUAT ZF Back carryingAl
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71 BAE B8 X, I YEF2E Front carryingod FAHL B3E
T7He) ZF FYxANAL HUF G 5ol et t-test P} FPAkol B
% 79.2 m/min, Front carryingdll A= 9%+ x}o]7F Qldc} (p=0. 0644).

Ak AEH HYH
2490 Ak & &

L=l
=2
=
5

|3 Student [n=10] gWorker [n=7] |

(Kg) 20
18
16 }
14

12 +
MAYC 1,

S o B OV OO

7

Front Front One-hand One-hand Two-hand Two-hand Back Back
carrying, carrying, side side side side carrying, carrying,
50.0 m/min 79.2 w/min carrying, carrying, carrying, carrying, 50.0 m/min 79.2 @/min
50.0 m/min 79.2 m/min 50.0 m/min 79.2 m/min

(29 1] ZF FAz=ZNAM ] GBI FAAT 2He] H3 & 35 vl

(2 2] 459 Hslel 2R3 Hert 28d HAH S 50 digt 2484 A4E Jeh
Atk Tukeyol HE5 A AT YA &F AYHI o2t 23 27F 9l Back carrying
oA 7k 2 3t5& 2Hkstgth FAYol Widted= Front carrying®} Two-hands side carryingZtol
At folstAl gt AGAFAMT ol9 U ARE RAL

(2] =9 FYFPAMY B4EH 2

& & 1 0. 7954 0.9231
% 3 3 0. 0001+ 0. 0001%
£5+88 3 0. 9363 0.9921
x . Fol%h
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3.3 A=y PHE o8 A+

(2% 20+ GATH ATl okl FYHH AT BF A4S Holg vehiz vk
AwHoz Aued 54 AAAE B + oy AUz FE AUSI 10003k FAHL 9
ooz JAPAT] FUW A HYRThe MY FEI RS AUS +YHASS ¥ 4+ A

[ 42 )

[ R 7 RN RS
| J

(HR) 120
100 7 o,
Z
80 7
/
%
60 %
/
%
40 %
/
%
20 /
/
; 10
Front Front One-haad Ope-hand Two-haad Two-haad Back Back
carrying, carrying, side side side side carrying, carrying,
50.0 n/min 7.2 a/ain carrying, carrying, carrying, carrying, 50.0 a/win  79.2 a/min
50.0 a/min 79.2 w/min §0.0 a/ain 79.2 a/ain
[ =2 ]
=EEE F4¥F |
120
(HR)
100
80
60
40
20
0 4 .
Front frout One-hand One-hand Two-hand Two-hand Back Back
carryiog, carrying, side side side side carrying, carrying,
50.0 m/ain 79.1 s/min carrying, carrying, carrying, carrying, 50.0 afain 79.2 a/win

50.0 w/ain 79.2 w/ain 50.0 w/min 79.7 a/nin

(2% 2] 2 AYzAYE FYAT ZAF F2 Ak o]
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3.4 3|9 29

3.4.1 Step-wise linear regressiong 0|43t QIAMSZHH 2YZY HeE9
H 24

[ 3]AE 2 eRedel BE AAAYH 2934 WLES TUY AUHS 0F 43e o
BTk ST 44T EF 4 o0 BYelM) ¢ & HBHOR ¥k RE WFYIAY
SATHE FU4E 0.158 QFAUS, AWHOT HABAY £ VAT ARAS} BE FYol
Solal F29 WAL AUk PAEH FAAEY & FYIA HYE AFYE way 2
B2 A9 FAA heg Bk

. 3376) (AGE) 0. 8467 2007 0. 0001
.3382) (LO)

10 (HL)

43 (LEG)

Front carrying Y = -16.40

OOOCDC

Qe

One-hand side Y = -20.5906 + 0. 1696 (AGE) 0.9017 19. 87 0. 0001
carrying + 0.2532 (HEIGHT)
+ (-1.0356) (HL)
+ (-2.2433) (HT)
+ 0.0613 (ARM)
+ 0. 0417 (TORSO)

+ (-0.4720) (AGE) 0. 8807 20. 67 0. 0001
+0.7563 (HL)

+ (-0.5049) (HT)

+ 0. 3349 (HW)

+0.0513 (LEG)

Two-hand side Y = -4.6999
carrying

Back Carrying Y = 29.6170 + (-0.3435) (LC}  0.7303 14. 44 0. 0001
+ (-0.2908) (HC)
+ (-0.5976) H
AGE: vbo] HEIGHT: A1% WEBIGHT: % KH: €EEo] LC: HgE# UCASANEY BLH: 3P SFAE
o] HC: ¢€Ed] HL: £Zo] HT: £%7 HW: &uju] ARM: Y23 TORSO: B%29 LEG: t}e)2¥ GRIP: oY
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[ 3] dAEH 2 2Y3H AR2 A& &8ss dF 23 (Als)

[ HAAE ]

Task Model R-square F value P value

Front carrying = -21.73 + 0. 4593 (AGE) 0.7583 10. 46 0.0020
+ 1. 1913 (HL)
+ (-0.0892) (GRIP)

One-hand side Y = -7.1320 + 0. 3346 (HC) 0.6940 12. 47 0.0015
carrying + 0. 4769 (HW)

Two-hand side Y = 10.3737 + 0. 0637 (VEIGHT) 0.8017 22.23 0. 0001
carrying + (-0.1939) (ARM)

Back Carrying Y = -12.4383 + 0.7837 (AGE) 0.9097 33.58 0. 0001
+2.2996 (HW)

AGB: o] HEIGHT: 417 WBIGHT: A3 KH: £%%&o] LC: HgEY UC:ASHUEY EH: F29 ST :
o] HC: %8 HL: £Zo] HT: &F7 H¥: £uin) ARM: &9 TORSO: 528 LEG: el GRIP: o+

A4 AE

B A7AE FUPIN FHE AFIUA WA 259 PAE siste] ewAelMe @
HAYE ohASIRA BFA FAAel BE AWHS 33 78S HUKAY PHe Aot T2
2 ole) Bl e MYTH WHS Fotel WEST, WARAY AN D 29 wolyy F 2
A2 HNHE B5 e dAste AALY ALE BHo= B

B oAToE F 179 (5h 109, 3% 79)9) W AW A YAUAE Yoz A7E A
Astgeon, WA AYe] Be YA AYAZH 1¥A FL FAToT Tt ARF BY
sgch AAxHeBE F b 20 454 UsbAY £RRYL Fo BAUAR s B o
FolH £28 AHES 29, FHSd o 2o

L AAAZ 202 F3g A& HolA ko 2L AYAs} giAz Sdstgh

R3] Wste] o
2 SAZ ulshe]
g8

2. AESAH PHE A8t 528 HUHg G2 4T, FAAE uE o
o2 Y wE &

Bh Fods EAT (BT p=0.0001, FHGARE: p=0.0001). FAApFo] HyHH
o W2 oS 2T ole FAGArY 2wbAle) uigk AdolA HEE A
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SO Wsks HUS S HFol FoshA AT AT p=0.7954, FYAE: p=0.9231).

3. T} APYAT EF Back carryingdM M 2 51F5E wFsIATh o] Das[5]9 A}
YAFE Bt EFF One-hand side carryingolld 7H @2 313 ukslglh o= @uwhagl 4
Fotol] oFt AEHAIUAL FHESo] HYE Az FAL SRFYA = FEow ksl A}
A= gajof & AA T &t

4. AT Wg o] 8% AFNA F7 kb 1000138 KA o]k HAUYAEo] T

T A= APQRYE v At ¥ AU SUAASE & ¢ Atk F YAPAESo| sA7}
A7z Hel FE7t Qe AW E 45& AHAAULTE on|e

kil

Sl
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