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ABSTRACT

The relationships between postural sway in upright and body composi-
tion were investigated. Postural sways in normal Romberg position (eyes
open and eyes closed) and tandem Romberg position were measured on
a center of gravity apparatus using two age groups of subjects 30 to 59
years old and 60 years old and over. Body composition assessment was
performed by densitometrical procedures after the determination of body
volume by SFs gas dilution method. Correlation and principal component
analyses reveal that the deterioration of body composition status
(in-crease of fat and decrease of fat-free mass) is the one of the factor
to aggravate the postural stability.
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1 Individual subject plots of total linear distance swayed over 30 seconds. Normal and

tandem Romberg stances are illustrated for the same subjects
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%1 Body composition in each age group for males
Under 60 (n=9) |60 and over (n=9) Total (n=18)
t-test
Mean S. D. Mean S.D. . Mean 5: Dk
Body weight (kg) 61.6 6.72 66.2 10.53 NS 63.9 8.90
Body height (cm) 165.5 3.26 164.3 4.41 NS 164.9 3.81
Percent fat (%) 20.2 5.87 23.4 3.24 NS 21.8 4.88
Fat mass (kg) 12.4 3.78 15.6 4.18 NS 14.0 4.21
Fat free mass (kg) 49.2 6.55 50.6 7.13 NS 49.9 6.68
Body density (g/cc) 1.053 0.013 1.046 0.007 NS 1.049 0.011
BMI 22.5 2.69 24.5 3.39 NS 23.95 3.14
FMI 4.6 1.47 5.8 1.5 NS 5.2 1.57
FFMI 17.9 2.41 18.7 2.15 NS 18.3 2.25

NS ; Not significant

# 2 Body composition in each age group for females

Under 60 (n=21) |60 and over (n=19) Total (n= 30)

Mean S. D. Mean S.D. b test Mean S. D.
Weight (kg) 51.4 5.34 54.1 6.45 NS 52.2 5.72
Body height (cm) 154.7 4.35 151.8 3.91 NS 153.8 4,37
Percent fat (%) 30.3 5.65 35.3 4.79 31.8 5.82
Fat mass (kg) 15.6 3.52 19.3 4,30 16.7 4.07
Fat free mass (kg) 35.8 4.7 34.9 3.57 NS 35.5 4.36
Body density (g/cc) | 1.031| o0.012 | 1.02 | o0.01 NS 1.0%8| 0.012
BMI 21.5 2.29 23.5 2.67 * 22.1 2.54
FMI 6.6 1.61 8.4 1.93 k 71 1.88
FEMI 14.9 1.71 15.1 1.22 NS 15.0 1.56

" ; Significant at 0.05 level, NS ; Not significant
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#3 Result of postural stability test in each age group for males

Under 60 (n=19) |60 and over (n=9) Total (n=18)
Mean S.D. Mean S.D. b test Mean S. D.
Normal stance-eyes open
Distance 563.2 101.52 084.4 201,32 NS 068.8 155.51
Velocity 18.4 3.38 19.5 6.66 NS 19.0 9.16
Mean lateral sway 4.3 1.34 4.3 1.55 NS 4.3 1.41
Mean AP sway 5.8 2.68 4.7 1.30 NS 5.2 2.12
Normal stance-eyes closed
Distance 774.5 208.02 933.3 457.24 NS 853.9 354.14
Velocity 25.8 6.94 31.1 15.24 NS 28.5 11.80
Mean lateral sway 5.0 1.22 6.2 2.97 NS 5.6 2.30
Mean AP sway 5.2 1.44 5.5 1.24 NS 0.4 1.31
Tandem stance-eyes open
Distance 1517.7 619.76 1719.6 503.20 NS 1618.6 557.40
Velocity 90.6 20.65 57.3 16.78 NS 54.0 18.58
Mean lateral sway Dl 1.24 6.5 1.83 NS 6.1 1.58
Mean AP sway 9.9 2.83 7.8 1.67 NS 6.6 2.53
NS ; Not significant
&4 Result of postural stability test in each age group for females
Under 60 (n=21) |60 and over (n=9) Total (n=230)
Mean S.D. Mean S. D. potest Mean 3. B
Normal stance-eyes open
Distance 539.3 118.06 068.7 140.65 NS o48.1 123.52
Velocity 18.0 3.93 18.9 4.68 NS 18.3 4.11
Mean lateral sway 4.1 0.95 3.8 0.83 NS 4.0 0.91
Mean AP sway 5.0 1.59 4.8 3.18 NS 5.0 2.13
Normal stance-eyes closed
Distance 748.4 192.46 735.7 221.99 NS T44.6 | 197.93
Velocity 24.9 6.41 24.5 7.40 NS 248 6.60
Mean lateral sway 4.7 1.19 4.4 0.78 NS 4.6 1.08
Mean AP sway 5.1 1.23 5.2 1.20 NS 5.1 1.20
Tandem stance-eyes open | -
Distance 1235.3 433.62 1215.1 221.22 NS 1229.2 378.50
Velocity _ 41.2 14.46 40.5 7.37 NS 41.0 12,62
Mean lateral sway 5.8 1.34 5.8 0.92 NS 5.7 1.21
Mean AP sway 7.0 2.84 6.6 2.32 NS 6.9 2.66

NS ; Not significant
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B2 Mean lateral (LAT) sway (mm), mean
antero-posterior (AP) sway (mm) and
sway velocity (mm/sec) for each age
group in normal stance (eyes open).
(MID ; middle age group, ELD; elderly
group, M ; males, F ; females)
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B3 Mean lateral (LAT) sway (mm), mean
antero-posterior (AP) sway (mm) and
sway velocity (mm/sec) for each age
group in normal stance (eyes closed).
(MID ; middle age group, ELD; elderly
group, M ; males, F ; females)
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B4 Mean lateral (LAT) sway (mm), mean
- antero-posterior (AP) sway (mm) and
sway velocity (mm/sec) for each age
group in tandem stance {eyes open).
(MID ; middle age group, ELD; elderly
group, M ; males, F ; females)
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%5 Correlation coefficients between sway velocity in each stance and body

composition variables

Males (n=18) Females (n=30)
NS (EOQ) | NS (EC) | TS (EO) | NS (EQ) | NS (EC) | TS (EO)
Body height 0.11 0.20 —0.03 0.31 0.41°* 0.32
Body weight 0.34 0.54" —0.22 ‘ 0.15 0.07 0.09
9% fat 0.11 0.13 0.34 | —0.45" -0.62** | —-0.35
Fat mass 0.28 0.38 0.14 | —0.31 —0.39°" —0.24
Fat-free mass 0.34 0.48 —0.38 0.48°° 0.46" 0.34

NS : normal stance, TS ; tandem stance, EO

O ; Significant at 0.01 (0.05)

level

; eyes open, EC; eyes closed

%6 Result of principal component analysis.
Decimal points are omitted

Males Females
C1 2 Cc1 C2

Body weight 93 —-29 26 96
% fat o4 84 a7 01
Fat mass 87 47 89 45
Fat-free mass 69 —69 —48 84
SVNS (EO) o4 —22 —63 40
Eigen value 2.68 1.54 2.42 1.99
Variance proportion (%) | 53.6 30.9 48.6 39.8

SVNS ; Sway velocity in normal stance, EO ; eyes open
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Bl5 Two cases of plots of total linear distances swayed over 30
seconds in tandem stance. The plot of B is more concentric
than A, although velocity of B is higher than A
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