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The Effect of the Length of Backpack Strap
on Human Body
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EEFHAATG AF 29 ZAH2002) 9 W2W LFAES AulstE FAAEY oF 80% o]do]
FA%E 2 ZAA g FAL S B &7 A, AL 5 iEFE 5o A 2F
AA AFS A2 Jon, F2 55L& 45t 9= 08(24.7%), §8(23.1%), 2171(3.3%)
ol #AE 5 &7le 7 AL B F shs 279 AR o] F o7 w A
AE olgste RolAwH(Data 5, 1971; Hong 5, 2005) wd A Ale] #=g HLavp 2 A%
Fodende] g, v do] 5)& 558 B AE A$ 5, dg, oA B4
ZEAA 28-S FEADHMackie F, 2003). vl A Al AL F Fe MY E AR L
&2 TH(Mackie &, 2005) ¥ FAdF S &7 A2gol7] g o] FAE Fol: Aol &

ojstA] it i widEe] Aol= /A Holo] RFo] 2Ho] EEz HAF B o)
zzé& E.g].oq u}]u»og 0]6’]- ;d§}__o_ oq]uhﬂ- _/}: olr;].
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3, ouid ol REA) $& o 255 o] Bol AHEsle RS & F Uk AU o] A AS
wigo] A stAle] HgH o JFS Folx EFstn AAwE nHstAthE A @4
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Aol o] £7) W AAZE EXAHHNE W) P& AA AR v]Fo] Frlst B

T A

9] ¢t A3e EdthHong 5, 2000). B3 A zlm&a o] Z713l A, B3 59 &= sl
WA 7HsA o] EolAtHLaFiandra 5, 2004). 2822 AAwE e 248 E3) 324 njze
FFE BN 4 doh agdu udg Hn 23S zl o gAe] A %9 FEF AFon
oz Aol Aste] WA JHsAo] FolAtHBobet ¥, 1984). of2] A A TFAA o)t 8
£% 53 w9 JIFe B4

wetd B ATl 3H AudlA WdEe dolt Al MAE dFL 24P N @
F(Grimmer ¥, 2002)9] 2%7t $3 FUAAE SAFEAE AA A7, 2EH 2 FAAE,
ZAE ¥42 EYE AF8nA @

2. ZHE_ ul Hg-lg

HAGAE ZFTAAY AR A Aoe] Qe AA A72E 200 4A G4 390l AA 7)
PTEL 175.6cm(£6.2cm)o| ), FF A9 HF L 65.0kg(22.0kg)olth A EAEL AA 9 A

S X&) 43 FeuiAd 259 &5 S S AT AT K2 T AU 7|7 AR H
Qe TS BYSAT APE fA A THA FF(T?), 1295 F3(T12), 3 A 2.3(L3)
of &4 A3 wjd(LaFiandra 5, 2002, 2004)8] FAF4E 2332 (Grimmer %, 2002) 33
HHE A3t wide] FAE APA FFAY 20%A B3 wEe] & Wit Jelez
(Kinoshita -, 1985) o|Br} 22 HAYA FFA9 10%E2 1Atk 281 7] doJHE
A3 widg wiA G2 A BPS AASATH

B3 F7)= ZA % A A (single support) T3+ 4% X X](double support) FHo 2
o} B3 A IR AR e £7ho] LR AR £HEY ¢ P FolnR AAE Bt
&AW gyt 212 A7H(double support time; DST)S] Z7}¢} 9] XA A 7H(single support
time; SST)9] A4 E 53 23E A AU HHong 5, 2000). wetA SSTF DSTE F3] 23
9] RS F4E 4 vk 2 AA ) FAgee Po| AAFE QA= EAA AL o]
e YehdE AEE 2Ed 2 H7AFE AHLSAT. 2Ed 2 HIERA$E SSSl(single
support stress index)®} DSSI(double support stress index), TSSI(total support stress index)
2 o EAgtden g A4S 73 78 & Aok

StressIndex = (Impulse/ SL)x 100 1)

2] (DA Impulsets B3t ¢ AEY] B FAHE 2EH2E Hristed AHEdhe=
FTAZE 9njdh

AP AT (Bobet 5, 1984)0] WEWH SR g 21 ®iste 73 WREA wede
THoIL HAFINHI L T TF F FA3% 4I(extensor) 2. F v S vl AMEEO] FF 5F
o = o

TAEE E9jolth Wt $E23 H3I|P2d 2HEE 2|t By 5 o) 23
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Fig. 19lA 2k TSTo] td DST} SST7F aApA et H| &S BW wjdS HUS o DSTY
Hl-&o] F7beti SSTO] vl &o] FAsAtHp<0.01). 21 g X slo wa} TI12, T7,
L3 22 DSTY Hl&o] F7tstAth ol& B2 +AH S Fol7] Yt DSTE =747
SSTE #A2A1Z7] wjolt}, AapA oz wido] TI2o 923 o DST7t 744 ZA Yeul
(p<0.01) YAZF 7HF AAZAS & F At
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Fig. 1 Proportion of support time.

ADLEHE |8 2Ed 2 P59 A7E Table 1o tebi ek, ud-g 2 75 v
%S ™(No backpack)lth 2E# 2 Hrpx)$7k % Frbahgich. 281 DSSISH TSSIE
T12, T7, 13 £ 2.2 T7+etth Martin# Nelson(1986)¢] @FoA A2 73+ Sk Axle) 22
A 7E, 53 s Ad vAle 2Bd2e 9% 202 9 9@ AN pREg F oa=
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Hgte M DSSIe 2 W (p<0.05)& RAth o1& Bato] wde] 9271 L3Y o Rao] 73
TSI TI2AM 7HE dA AL S & 5 glt
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Table 1 Mean values[SD] of kinetic variables.

Load and position SSSI DSSI TSSI

No backpack 31.50[0.19] 4,17(1.12] 35.68[0.971]
T7 34.40(3.22] 5.31[1.31] 39.71[2.74]
T12 33.58[0.79] 4.44[1.20] 38.05[1.321]
L3 34.4012.19] 5.68[1.13] 40.20[1.93]

4.

h=4
o

% SSSI : single support stress index, DSSI : double support stress index, TSSI :

total support stress index, SD : standard deviation

500 500
273 Trapezius £~ Erector
Spinae
400 400 4
& W I w
2 L | ]
5 o I I 2w
100 4 100 4 L
[ 1 T * o —r T T
e T2 3 7 T12 L3
Load and position Load and position
Fig. 2 AEMG
af R AL

2 ATE A A B dolst AAe] B T B

,2002)9] A7t 53 AR E A F}=AE gFstnx} s

o 2.

DST+ TI12, T7, L3 £ 2 Z718 gt ol& w9 447 Ti2d ¢ 713 A AHYU-S Ho
#t}.

. DSSIs} TSSIZY T12, T7, L3 €22 F7Igo 2 Ti2dA 2Ef27t 7B AL Ry s

3 ASS & F ok

FE2F JF7)1 Y20 AEMGE 25 TI20A4 718 24 yebde 2 wdo] T73 L3
Bl Ti2o] 92 ff A=A nydg ke AE & 4 Yok

ARE FTHSE BPS & o= APA 7 T Ti1240A4 AA 7HF B A olge

116



tsAg B U AABANE BEASI ALY & AL Aoz A

3E HolA & widy dFS nstn Wiy HAE F

o Alstetd A AA AAd TS M HA v E wdy HAE Az Pk
Faed

. Bobet, J., Norman, R.W. 1984. Effects of load placement on back muscle activity in load

10.

11.

12.

carriage. Applied Physiology 53:71-75.

. Data, S. R. and Ramanathan, N. L. 1971. Ergonomic comparison of seven modes of

carrying loads on the horizontal plane. Ergonomics 14:269-278.

. Grimmer, K. A., Dansie, B., Milanese, S., Ubon pirunsan and Patricia Trott. 2002.

Adolescent standing postural response to backpack loads: a randomised controlled

experimental study. BMC.

. Holewijn, M. 1990. Physiological strain due to load carrying. Eur. J. Appl. Physiol. 61:

237-245.

. Hong, Y. and Brueggemann, G. P. 2000. Changes in gait patterns in 10-year-old boy with

increasing loads when walking on a treadmill. Gait and Posture 11:254-259.

. Hong, Y., Li, J. X. 2005. Influence of load and carrying methods on gait phase and ground

reactions in children’s stair walking. Gait & Posture 22:63-68.

. Kinoshita, H. 1985. Effects of different loads and carrying systems on selected

biomechanical parameters describing walking gait. Ergonomics 28:1347-1362.

. LaFiandra, M., Holt, K. G., Wagenaar, R. C,, Obusek., J. P. 2002. Transverse plane kinetics

during treadmill walking with and without a load. Clinical Biomechanics 17:116~122.

. LaFiandra, M. and Harman, E. 2004. The distribution of forces between the upper and

lower back during load carriage. Medicine & Science in sports & Exercise;460-467
Mackie, H. W., Stevenson, J. M., Reid, S. A., Legg, S. J. 2005. The effect of simulated
school load carriage configurations on shoulder strap tension forces and shoulder
interfaced pressure. Applied Ergonomics 36:199-206.

Mackie, H. W., Legg, S. J., Beadle, J., Hedderley, D. 2003. Comparison of four different
backpacks intended for school use. Applied Ergonomics 34:257-264

Martin, P. E., Nelson, R. C. 1986. The effect of carried loads on the walking patterns of

men and women. Ergonomics 29:1191-1202.

117



