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ABSTRACT

Obijective: The purpose of this study was to evaluate the effect of age and gender on full Range of Motion (ROM) of the
whole body. Background: Age and gender was known important factors affecting ROM. Previous studies mainly focused
on evaluating ROM for Western subjects using a one-dimensional measuring technique. Thus, it would be interesting to
study the age and gender effect on ROM for Asian population using a three-dimensional measuring technique. Method:
Twenty male and 20 female aged 20 to 63 participated in this study. Subjects performed a total of 8 voluntary motions in
sagittal plane for 8 segments and it was measured by three-dimensional motion capture system (VICON, UK) with 9
cameras. Results: The result showed that age was significant for 5 motions whereas gender was significant for 2 motions.
Young and female group generally displayed larger ROM than old and male groups. The age effect on ROM was high in
flexion/extension of the hand, trunk, and head while the gender effect on ROM was high in flexion of lower arm and
flexion/extension of upper leg. Conclusion: The age effect on ROM was higher than the gender effect on ROM and the
magnitude of ROM difference was depending upon segments and motions. Application: The result of this study would be
useful information for designing workplace for Asian worker population that is associated with age and gender.
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2. Method
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Table 1. Means (standard deviations) of anthropometric
dimensions for the subjects

Young Old
Male Female Male Female
Age (years) 27.2 234 56.4 56.9
(12 (1.6 (3.2 (3.3
Height (cm) 175.1 160.5 168.6 155.9
(4.3 (4.5) (3.9 4.7
Body mass (kg) 73.3 54.5 723 58.1
(10.7) (7.3) 9.2) (5.2)
2.2 Apparatus
s Z457) A% Auz A FREAY)

(VICON, UK) MX-3+ 7}H2} 5the} MX-F40 7| e} 4t)=
AR 31 sampling rate> 60Hz= A3tk S
o]E 9] H%S 93l MX Control, MX Link, MX Net= A
ah3lar, dlolEle] |y 9 245 93] NEXUSS} Polygon
Softwares o] &3k3lth. WAl ALE SHs7] flsto]
14mm W3 marker 227015 -5 HAale] F-23515o)

2.3 Procedures
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Figure 1. The example of lower extremity motions

2.4 Data analysis
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Table 2. ANOVA results for the range of motion of the whole body
Segment Motion Age Gender AgexGender
F(1, 39) p F(1,39) p F(1,39) p
Head Flexion/Extension 17.21 0.000 3.24 0.080 0.26 0.616
Upper arm Flexion/Extension 1.50 0.229 0.28 0.602 0.57 0.454
Lower arm Flexion 1541 0.000 38.24 0.000 0.16 0.687
Hand Flexion/Extension 48.06 0.000 4.14 0.050 6.95 0.013
Trunk Flexion/Extension 5.08 0.030 3.12 0.086 6.65 0.014
Upper leg Flexion/Extension 12.36 0.001 4.90 0.033 3.39 0.074
Lower leg Flexion 3.12 0.086 3.88 0.057 0.32 0.574
Foot Plantar/Dorsi Flexion 0.01 0.921 0.78 0.382 0.24 0.626
Table 3. Means (standard deviations) of range of motion by age and gender
Segment Motion Young Old Difference Male Female Difference
) ) (%) ) ) (%)
Head Flexion/Extension 122.8 104.1 15 109.4 117.5 -7
(13.9) (15.0) (16.4) (17.3)
Upper arm Flexion/Extension 171.2 164.3 4 166.3 169.2 -2
(22.2) (1.1 (18.9) (16.7)
Lower arm Flexion 1215 1124 7 109.8 124.1 -13
(10.4) (10.1) (8.9) (8.1)
Hand Flexion/Extension 101.8 71.0 30 91.8 82.7 10
(16.8) (12.8) (22.6) (19.8)
Trunk Flexion/Extension 67.1 54.6 19 65.7 56.0 15
(13.0) (23.7) (19.0) (20.1)
Upper leg Flexion/Extension 1141 97.6 14 110.9 101.0 9
(19.7 (13.0) (20.5) (15.1)
Lower leg Flexion 122.7 129.8 -6 122.3 130.2 -6
(1.9 (14.1) (14.6) (10.9)
Foot Plantar/Dorsi Flexion 81.1 74.0 9 76.7 78.6 -2
(22.3) (17.2) (19.1) (21.4)
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