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ABSTRACT

The purpose of this study was to find the relationship between standing posture biomechanics and physical fitness in the elderly.
Physical fitness variables and postural variables for 227 (140 women and 87 men) elderly individuals were tested. Physical fitness
tests (Korean Institute of Sports Science, 2012) included 3m sit, walk, and return, grip test, 30 second chair sit and stand, sit and
reach, figure 8 walks, and 2 minute stationary march. Postural biomechanics variables included resting calcaneal stance position
(RCSP), shoulder slope, pelvic slope, knee flexion angle, leg length difference, thoracic angle, and upper body slope. In statistical
analysis, multiple regression was conducted by using stepwise selection method via SAS (version 9.2). Analysis for both men and
women revealed significant relationships between physical fitness and age, upper body slope, knee flexion angle, leg length dif-
ference. Pelvic and thoracic angle were only related to figure 8 walking and sit and reach in women, while RCSP and shoulder
slope had no relationship with any physical fitness variables.
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Table 1. Characteristics of subjects

sex n physical variable M SD
age 76 54
diastolic pressure 73 9.4
systolic pressure 129 15.9
male 87 height 164 59
weight 62 8.8
BMI 23 2.8
age 76 5.8
diastolic pressure 72 8.5
systolic pressure 131 14.4
female 140 height 151 59
weight 54 8.9
BMI 23 32
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Figure 1. Definition of posture
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Variable M(N) Mean(+SD) F(N) Mean(+SD) F P
RCSP_left 87 0.01(£1.28) 138 0.30(£1.65) 1.68 0.01%*
RCSP_right 87 0.25(%1.25) 138 0.14(£1.86) 2.19 0.0001**
shoulder angle ]7 1.90(1.71) 140 2.14(£1.75) 1.04 0.84
pelvis_angle 87 2.02(1.71) 140 1.95(x1.71) 1.00 0.99
leg_left shape 87 0.56(x0.52) 140 0.78(0.46) 1.28 0.20
leg left angle 87 3.46(x1.98) 140 5.12(23.25) 2.68 <.0001%*%*
leg_right_angle 87 3.10(£2.06) 140 4.52(£3.44) 2.78 <.0001%*%*
leg_length diff angle ]7 11.69(x9.97) 139 10.87(9.68) 1.06 0.75
thoracic_angle 87 39.35(x22.7) 140 23.68(£17.1) 1.75 0.003**
upper_body_slope 87 33.17(6.01) 140 31.31(£7.16) 1.42 0.08

*p<.05, **p<.01
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Table 3. t-test for physical fitness according to sex in the elderly

Variable M(N) Mean(£SD) F(N) Mean(£SD) F P
Dynamic balance 87 7.95(+2.21) 140 8.10(%2.73) 1.53 0.03*
grip strength(L) 87 28.15(+6.56) 139 18.06(+4.88) 1.80 0.002**
grip strength(R) 87 29.01(x7.32) 138 18.89(+4.92) 222 <.0001**
relative grip strength(L) 87 45.65(x10.31) 139 33.66(+8.97) 1.32 0.15
relative grip strength(R) 87 47.05(x11.49) 138 35.27(+8.68) 1.75 0.003**
lower extremity muscle endurance 86 16.07(+4.78) 139 14.37(+4.36) 1.20 0.33
flexibility 87 0.78(£9.27) 140 10.27(+8.86) 1.09 0.63
coordination 87 29.58(+7.80) 140 34.51(£9.52) 1.49 0.05*
cardiovascularendurance 85 97.76(x19.91) 134 78.98(x27.31) 1.88 0.002%*

*p<.05, **p<.01

Table 4. Multiple regression between dynamic balance/agility Table 5. Multiple regression between left grip strength and

and posture variables posture variables
Variable P]éaz Zﬁzt; " SE.  FValue Pr Variable P]S;?iﬁzzr S.E. F Value Pr
Intercept 8.02 0.14 3309.13  <.0001 Intercept 3391 0.78 1913.81 <.0001
age 0.17 003 4324 <0001 age 053 011 2479 <0001
right knee flexion(®) ~ 0.54 0.14 149  0.0001 male 1138 126  81.55 <.0001
upper body slop(°) 0.65 0.15 198 <0001 left knee flexion(type) ~ -1.64  0.62 706  0.01
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Table 7. Multiple regression between lower extremity muscle

Table 10. Multiple regression between cardiovascular endurance

endurance and posture variables and posture
Variable Parameter S.E.  F Value Pr Variable Parqmeter S.E. FValue Pr
Estimate Estimate
Intercept 14.33 0.37 1537 <.0001 Intercept 78.59 197 1587.72 <.0001
age -0.20 0.05 13.27 0.0003 age -146 029 2557 <.0001
male 1.91 0.59 10.46 0.0014 male 1875 322  33.88 <.000!
upper body slop(°)  -0.95 0.30 10 0.0018 right knee flexion(°) -3.40 155 4.79 0.03
leg length difference(mm)  -3.17 1.51 44 0.04
Table 8. Mqltié)lle regression between flexibility and posture upper body slop(°) 424 159 71 0.0083
variables
. Parameter
Variable Estimate OB FValue Pr AA 718 vt 245, e2ue] 224wt 245,
Intercept 1023 075 18589 <000l 2% tElEe] AoVt Bas *u‘ﬁﬂ?q%‘v;ﬂ o] uoir}.
]
male 916 121 573 <ooor T H
upper body slop(°) -1.40 0.62 5.1 0.02
4. =Y LoIXtM2} M nte| A

Table 9. Multiple regression between coordination and posture

variables
Variable l;asrgr;zizr S.E.  F Value Pr
Intercept 34.24 0.67 261148 <.0001
age 0.60 0.09 39.82  <.0001
male -4.50 1.12 1628 <.0001
pelvic slop(®) 1.27 0.51 6.17 0.01
left knee flexion(®) 1.54 0.55 776  0.0058
upper body slop(°) 1.28 0.56 53 0.02
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Table 11. Multiple regression between balance and posture

variables
Variable Pgrameter SE. FValue Pr
stimate
Intercept 8.03 023 1243.87 <.0001
age 0.17 0.04 20.14  <.0001

left knee flexion(°) 0.61 0.30 4.16 0.04
upper body slop(°) 0.59 0.24 6.23 0.01

Table 12. Multiple regression between left grip strength and
posture variables

Parameter

Variable . S.E. F Value Pr
Estimate
Intercept 45.80 1.02 2022.82 <.0001
age -0.77 0.19 16.51 0.0001
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Table 13. Multiple regression between right grip strength and

Table 16. Multiple regression between coordination and posture

posture variables variables
. Parameter . Parameter
Variable Estimate S.E.  F Value Pr Variable Estimate S.E.  F Value Pr
Intercept 4772 120 157639  <.0001 Intercept 2911072 162118 <.0001
upperbody slop(®) ~ -3.96 134 872 0.0041 age 061 014 1958 <000
upper body slop(°) 2.08 0.84 6.04 0.02

Table 14. Multiple regression between lower body muscle
endurance and postur variables

Parameter

Variable Estimate S.E.  F Value Pr

Intercept 16.34 0.49 110024 <.0001
leg length difference -1.05 0.49 4.67 0.03
upper body slop(°®) -1.55 0.55 7.84  0.0064

Table 15. Multiple regression between flexibility and posture

variables
Variable Pgrmeter SE. FValue Pr
stimate
Intercept 1.22 0.99 1.52 0.22
upper body slop(°) -2.62 1.10 5.66 0.02
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Table 17. Multiple regression between cardiovascular endurance
and posture variables

Parameter

Variable . S.E.  F Value Pr
Estimate
Intercept 98.68 2,12 2172.69 <.0001
upper body slop(°) -6.22 2.37 6.88 0.01

Table 18. Multiple regression between balance and posture

variables
Variable Pgra.meter SE. FValue Pr
stimate
Intercept 8.05 020 1677.85 <.0001
age 0.17 0.03 246  <.0001
right knee flexion(°®) 0.58 0.17 11.14  0.0011
upper body slop(°) 0.63 0.19 10.75  0.0013
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Table 19. Multiple regression between left grip strength and

Table 22. Multiple regression between flexibility and posture

posture variables variables
. Parameter . Parameter
Variable Estimate S.E. F Value Pr Variable Estimate S.E.  F Value Pr
age -0.46 0.12 13.8  0.0003 age -0.42 0.12 11.95 0.0007
pelvic slop (°) 235 097 5.87 0.02 thoracic angle(®) ~ -2.35  0.88 7.2 0.0082
leftknee flexion 65 078 57 002 , _ o
(type) Table 23. Multiple regression between coordination and posture
; variables
leg len%ﬂnﬁferem 325 098 1089  0.0012
Variable Parameter S.E. F Value Pr
Estimate
Table 20. Multiple regression between right grip strength and Intercept 34.13 0.73 221458 <.0001
t iabl
Postufe vaniapes age 066 012 2831 <0001
. Parameter . o
Variable Estimate S.E. F Value Pr pelvic slop(®) 1.46 0.71 4.17 0.04
Tntercept 3553 071 251218 <0001 right knee flexion(°®) 1.76 0.64 749 0.0071
age -0.47 0.12 15.22  0.0002

left knee flextion(type) -1.92 0.78 6.09 0.01

Table 21. Multiple regression between lower extremity endurance
and posture variables

Variable PSZZ%?; " SE.  FValue Pr
Intercept 14.06 0.36 1556.86 <.0001
age -0.27 0.06 21.63 <.0001
thoracic angle(®) -1.30 0.41 10.03 0.0019
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Table 24. Multiple regression between cardiovascular endurance
and posture varlables

. Parameter Type Il
Variable Estimate S.E. SS F Value Pr
Intercept 79.14  2.11 792175 140241 <0001
age 211 038 17930  31.74 <.0001
right knee 421 185293892 52 0.02
flexion(®)
leglength 436 2.09 245840 435  0.04
difference(mm)
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