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A Study on Relationships between Obesity and Maximum

Holding Times

Sejung Lee

Department of Safety Engineering, Graduate School,

Pukyong National University

Abstract

Whether or not!obesity is a causal factor of lower back pain(LBP) is
a controversial issue. Previous studies have showed how extra body fat
in obese people can- have a negative influence on. LBP through
biomechanical evaluation -including - difting kinematics and Kinetics.
However, our knowledge about the relationship is not well understood
and still far from complete. At the most basic level, the effects of
obesity on various lifting or task postures should be investigated. On
this basis, the goal of this study is to reveal the effects of wvarious
liftting postures on maximum holding time(MHT) in both normal and

obese populations. A total of twenty subjects were recruited from a



university population and equally divided into two groups: a normal and
an obese group(ten for each). Obesity was defined by considering both
the body mass index(BML: less than 25kg/m“(normal); over
25kg/m*(obese)) and the percentage body fat(PBF: less than
20%(normal); over 20%(obese)), evaluated by the body composition
analyzer. The experiment was designed by a combination of three trunk
angles (0°, 20°, 60°) and three lower extremity. postures(straight, bent,
kneeling) to reveal the effects of obesity. Before experimental trials,
subjects performed MVC@maximum voluntary contraction)’ exertions in
three trunk angles (0°, 20°, 60°) to calculate 30%MVC at the posture.
In each trial, they were required to hold a designated posture with the
handheld load (30%MVC) as long as they could.

The results revealed™a _significant decrease ‘of MHT in the obese
group, suggesting that obesity has a negative influence of on lifting and
tasks. This could be attributed to the extra body fat of obese subjects,
which cannot generate any extension moment during weight holding
tasks. The extra fat even increases the external momentum generated
by the torso. Based on this, we can conclude that obesity can have a

negative influence on MHT, and hence reduces work ability.
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1) A3 vvase FE4Ed mE MVC(maximum voluntary
contraction, & 3] +8) 4
2) AA-n|wt1E e MHTS #Fo] HA
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2.3 OWAS(Ovako working-posture analysis system)
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Table 5

1™, Bt

= AAa

il

o WA A 5

PS
Ad2 2384, HTAHLS 175.7cm, ¥

BMIE= 22.1 kg/m’, ¥ PBFE 17.0%°]t},

Table 5 4259 JAIA AAH 54

ARA oz e

A5 68.2kg, Bt

Subj 1 24 TP 703 249 162
Subj.2 25 - - 1810 72.6 K220 18.3
Subj3 /| 23 153
Subj.4\ [ 2 173.0 16.3
Subi5 \k z‘h 186
Subj.6 \Qﬁt‘? 1820 162
Subj.7 5 ] 17.8
Subj.8 23 1756 66.0 21.4 152
Subj.9 25 186.3 758 21.8 182
Subj.10 21 178.2 70.0 22,0 17.7
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Table 6 ¥Rt F 9 AAFA AAH 54
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3.22 MVC ¥ MHT X< 9% A3
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A4 E4E8 23

4.1 MVC #4

]

Table 82 Ad15 A=) 38 2h5:(0°, 20°, 60°)°l mhE HhEs

Zhe (°

2ee] 35 SAYHS Uehd Felw, B4IF B

rlo
ol

]

O
o

1154

o 32.9kg, 327t %= 20°d wf 24.5kg, 3 ElZE 60° ol 21.5kgo] AT,

Table 8 A 17 MVC(kg) Ho

FART ¥ J AT
Subj.1 35.5 21.6 21.2
Subj.2 28.8 22.1 229
Subj.3 33.7 L3519 10.8
Subj.4 279 24.8 16.5
Subj.b 38.1 28.7 24.6
Subj.6 39.5 31.6 25.2
Subj.7 25.8 17.3 17.7
Subj.8 29.5 28.3 31.3
Subj.9 33.6 25.2 21.1
Subj.10 36.2 29.6 239
3t 32.9 245 215
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Table 9= HIRF2E Jd@dAke] 32 24:=(0°, 20°, 60°)°l we 2 s
ool 3% SAFES YEbA melH, wiRkage] Hit2 s 00d

uj 36.4kg, 312 ZtE 20°Y W 275kg, 1@l ZtE 60°Y w 21.7kgel At

Table 9 B2 &FS MVC(kg) B

0° 20° 60°

Subj.1 40.8 29.6 24.5
Subj.2 BA3 8.3 19.0
Subj.3 31.2 19.4 14.8
Subj4 30.9 273 16.6
Subj.5 288 21.8 17.3
Subj.6 44.9 38.1 217
Subj.7 30.1 24.9 19.5
Subj.8 96.3 37.0 32.9
Subj.9 41.6 32.8 254
Subj.10 30:8 24:6 19.5
=iy 36.4 21.5 21.7
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4.2 MHT £4

MHT®] #2412 fixed effect7} delzt= 3¢, thE|xpA] 38 Wolx
random effect7} BMI®} PBFel| 93k AA-uw|gt1Folleormz SAS
ver.9.19] mixed modelS AF&39th Table 10& Z3E Ay ste] el

Aol h.

3] 2] ZF &(0°, 20°, 60°) 69.21 <.0001
t}2] Al (straight, bent, kneeling) 111.25 <.0001
R | R =1 d 0.16 0.8500
Qv IE « ohElRbA 6.72 0.0014
32 7 o« thE] ARA| 2.97 0.0195
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#o totel MHTYE Atgetga, AABAEE Horseid 2244 2
sto] ¢S =<4 4 Arkar 3 Nag P.K.(1991)¢} Putz-Anderson et.
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160
138.0

140

0°-20°

0°-60° <.0001

20°-60° 11.59 <.0001

Fig. 102 slglz4 =14 MHTol W FtS vekdl 2eizojty. MHT+=

20°>0°>60°9] =AM = yEon, EAHEA A} p=<0.0010]lon® FA

kR

Ao 2 Fog zol7t e AoE LERRTH 7zt e t-test A9
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Table 11614 Hi= wpe} o] 37hA] #4] B5F FAAORE fogk 2po]7t
AE Aoz yeputh o] A3k L3 Dul et al.(1994)2] A4 EHE=E A
AF-ats Frbeke 71Fe] dickel MHTY'E A48 a, AAEALEE
astetd A7 dE 98E =9+ Ankal 3 Nag PK. (1991)¢
Putz-Anderson et. al.(1993)¢] 7]& Ao wa} 20°>0°>60°9] A =2
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Zy 9 t-test 23 Table 12014 H &= vle} o] 3714 B4 E5F &

Aom fol@ Aolsk 9= Aow vehgrh o As wE Dul et

APESER A, AN EHES Hasstd A 43 Ags 24 F 4
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