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CHARACTERISTICS OF ACTIVITY FITNESS OF DAILY LIVING IN
ELDERLY KOREAN WOMEN

HunkYuNG KiMm, Kryon TaNaka and RYOSUKE SHIGEMATSU

Abstract

The purpose of this study was to investigate activity fitness of daily living of elderly women in
Korea. The subjects were 253 elderly women ranging in age from 65 to 84 years. Twenty items
related to the activity fitness of daily living were measured. The Pearson’s correlation coefficients
between the performance test items and age were significant (P<<0.05) and the score of all items
remarkably decreased with advancing age. In order to extract activity fitness of daily living, the
principal component analysis was applied to the 20X20 correlation matrix. The first principal
component was interpreted as fundamental activity fitness (FAF) of daily living. The results of the
comparison clearly indicated that the 75~ 79 and 80~ 84 age groups were inferior in FAF of daily
living. Furthermore, in order to analyzé the factorial structure of these elderly women, extracted
factors were rotated with normal varimax criterion. The activity fitness (AF) of daily living were
categorized to 7 factors:muscular strength and movement of the whole body, flexibility, balance,
coordination of upper limbs, agility of upper and lower limbs, endurance, and reaction time. Results
of the comparison of AF factors showed that a decline with advancing age was significant for
muscular strength and movement of the whole body. The prediction equations of FAF were
developed using multiple regression analyses. Results indicated that 8 selected items from 7 factors
were significant predictors of the dependent variable FAF. Equally clarified was that 3 of our 8
items could be excluded, while still yielding comparable precision in predicting FAF. On the basis of
all our analyses and considering the practicability of the measurement, we recommend the equation
FAFS=1.504 X; —0.838 X, —0.489 X53—0.363 X4 —0.686 X5+ 68.71, with an R=0.850 ; where FAFS=
fundamental activity fitness score, X; =arm curl, X;=walking around two chairs in a figure 8, X3=
one foot tapping in a sitting position, X4 =sit and reach, Xs=carrying beans using chopsticks, which
can predict FAF with high precision in elderly Korean women.

(Jpn. J. Phys. Fitness Sports Med. 1997, 46 : 355~364)
key words : elderly women, activity fitness, principal component analysis, factor structure, predic-
tion equation
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Table 1. Physical characteristics of subjects.
Age 65-69 70-74 75-79 80-84
Number of subjects 76 93 51 34 F-value Multiple comparison
Height (cm) 150.6 + 3.99 149.2 & 5.31 147.1 =484 146.4 + 6.30 8.31 * 65,70>75,80
Weight (kg) ) 557 £6.77 529 £8.14 50.2 + 9.70 48.2 + 7.84 8.64 * 65>>75,80; 70 >80
Triceps Skinfold (mm) 18.0 £ 4.87 154 =433 15.0 + 4.71 143 * 4.64 7.45 * 65>70,75,80
Subscapular Skinfold (mm) 21.7 + 5.58 19.3 + 5.15 17.1 £ 5.01 16.3 £ 545 11.61 * 65>70,75,80; 70 >75,80
Degree of supine (deg) 2019 * 6.68 201.8 = 9.26 205.9 £ 10.44 204.1 = 8.93 3.09 * 75>65,70
Systolic blood pressure (mmHg)  130.8 &+ 17.11  131.0 =+ 23.00 129.1 £ 19.52 127.1 £ 20.17 0.39
Diastolic blood pressure (mmHg)  81.3 + 11.38 81.2 + 10.12 77.2 = 11.28 77.9 £+ 10.65 227
Heart rate (b/min) 75.7 £ 10.92 76.6 £ 9.65 77.0 £ 9.95 76.3 = 873 0.20
Vital capacity (ml) 1544.8 + 504.5 1328.0 = 463.72 1190.5 & 398.05 11159 % 426.25  9.54 * 65>70,75,80; 70 >80
*P<0.05
Table 2. Comparison of 20 components related to activity fitness of daily living in elderly Korean women.
Age 65-69 70-74 75-79 80-84 r
Variable Number of subjects 76 93 51 34 F-value Multiple comparison ~ with age
Grip strength (kg) 206 £530 183 %471 16.1 £519 140 =521 1642* 65>70>75>80 -0.38 *
Catching a dropped bar (cm) 29.1 £860 277 £9.01 324 £ 880 31.6 =946 3.73 * 70<75,80 0.12 *
One hand tapping in a sitting position (num/10 s) 374 £529 368 £549 3521424 363 =582 1.96%* 65>75 -0.12 *
One foot tapping in a sitting position (num/10 s) 30.5 £6.09 308 *+ 551 285 £ 650 29.8 =566 1.76 -0.11 *
Standing up and sitting down from a chair (num/10s) 6.6 £+ 1.27 6.2 = 1.42 5.7 £ 1.50 5.5 £ 166  586* 65>75,380; 70>80 -0.27 *
Leg endurance against a wall (s) 33.0 £21.18 245 1894 214 + 1775 17.2 £ 1871 6.67 * 60>70,75,80 -0.25 *
Arm curl (num/30 s) 23.7 £435 232 £487 214 £500 195 £546  7.34%* 65>75,80,70,75>80 -0.28 *
10 m walking speed (s) 6.7 £ 1.71 7.5 214 7.8 + 181 82 +225 6.31 * 65<70,75,80 0.29 *
Standing up from a supine position (s) 3.6 £ 125 44 + 213 55 %285 59 £267 12.53* 65,70<75,80 0.39 *
Walking around two chairs in a figure 8 (s) 289 *+ 538 325 £ 643 383 £ 10.60 42.0 = 1140 27.53 * 65<70<75<80 0.51 *
Carrying beans using chopsticks (num/30 s) 9.0 £ 2091 8.3 X262 7.6 £ 289 73 £3.06 4.10* 65>7580 -0.23 *
Manipulating pegs in a pegboard (num/30 s) 36.8 =448 355 +6.11 31.5 £576 299 2590 18.12* 65,70>75,80 -0.43 *
One leg balance with eyes open (s) 137 £ 1484 94 %102 6.9 + 973 4.2 £ 455 7.00 * 65>>70,75,80, 70>80  -0.31 *
One leg balance with eyes closed (s} 3.1 £237 2.8 £ 2.01 20 £ 215 1.5 £ 1.15 599 * 65>75,80, 70>80 -0.27 *
Functional reach (cm) 277 £ 697 263 £7.17 222 + 641 21.6 = 6.49 10.72 * 65,70>75,80 -0.35 *
Trunk flexion (cm) 124 £594 104 £ 798 7.7 £ 699 8.8 = 4.88 5.33 * 65>75,80; 70>80 -0.25 *
Sit and reach (cm) 126 £6.03 104 £7.32 8.4 + 6.58 8.9 £ 423 5.24 * 65>75,80 -0.25 *
Raising the arms with holding a bar (deg) 96.3 = 14.56 91.5 2008 79.9 £ 1931 77.0 £ 16.62 14.14 * 65,70>75,80 -0.37 *
One leg raising with a standing position (cm) 559 £ 12,61 514 £ 1389 448 + 1485 40.5 £ 11.98 13.38 * 65,70>75,80 -0.36 *
Breath holding (s) 236 £875 221 + 875 20.5 £ 6.04 209 =741 185 -0.13 *
*P<0.05
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Table 3. First principal component of activity
fitness of daily living in elderly Korean women.

Variable FPC *
Walking around two chairs in a figure 8 -0.821
Manipulating pegs-in a pegboard 0.733
Standing up from a supine position -0.702
One leg raising with a standing position 0.698
Raising the arms with holding a bar 0.648
Functional reach 0.567
Standing up and sitting down from a chair 0.548
Trunk flexion 0.546
Grip strength 0.541
Sit and reach 0.539
Arm curl ‘ 0.538
10 m walking speed -0.516
One leg balance with eyes open 0.496
Leg endurance against a wall 0.437
One leg balance with eyes closed 0.436
One hand tapping in a sitting position 0.431
Carrying beans using chopsticks 0.355
One foot tapping in a sitting position 0.295
Breath holding 0.281
Catching a dropped bar -0.237
Amount of contribution 5.831
Degree of contribution to total variance 29.2

*FPC : first principal component
All factor loadings are significant (P<0.05)
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Fig. 1.  Changes of fundamental activity fitness
(FAF) of daily living in elderly Korean women.
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Table 4. Rotated factor pattern matrix of activity fitness of daily living in elderly Korean women.

Factor

Variable 1 2 3 4 5 6 7 C*

Arm curl 0.710; 0.076 0.125 0.086 0.110 0.047 0.259 0.613
Standing up and sitting down from a chair 0.698{ 0.110 0.140 -0.179 0.046 0.182 -0.249 0.648
Grip strength 0.672] 0.134 0.059 0.126 -0.106 0.091 -0.138 0.528
Walking around two chairs in a figure 8 -0.645| -0.264 -0.203 -0.322 -0.313 -0.072 0.089 0.742
10 m walking speed -0.414] -0.136 0.191 -0.211 -0.322 -0.288 0.209 0.501
Standing up from a supine position -0.396] -0.310 -0.307 -0.370 -0.317 0.020 -0.078 0.591
Sit and reach 0.072] 0.887]| -0.006 -0.017 0.058 0.187 0.014 0.830
Trunk flexion 0.130] 0.875] 0.026 -0.025 0.038 0.141 0.105 0.816
Functional reach 0.212] 0.523] 0311 0.203 0.006 -0.126 -0.175 0.503
Raising the arms with holding a bar 0.273] 0.506| 0.247 0.357 0.072 -0.099 -0.149 0.556
One leg raising with a standing position 0.386] 0.421] 0.164 0.341 0.186 0.041 -0.109 0.518
One leg balance with eyes closed 0.172 0.090| 0.837| 0.061 -0.036 0.035 0.024 0.744
One leg balance with eyes open 0.092 0.108] 0.753] 0.085 0.130 0.315 -0.043 0.712
Carrying beans using chopsticks 0.030 -0.001 0.044} 0.869| 0.003 0.130 0.028 0.776
Manipulating pegs in a pegboard 0.426 0.247 0.143] 0.516] 0.289 0.033 -0.216 0.661
One foot tapping in a sitting position -0.035 -0.027 0.100 0.158] 0.817( 0.077 0.143 0.731
One hand tapping in a sitting position 0.227 0.164 -0.039 -0.099| 0.723| -0.060 -0.336 0.730
Breath holding 0.044 0.053 0.070 0.141 -0.073| 0.763] -0.140 0.637
Leg endurance against a wall 0242 0.128 0.209 -0.034 - 0.140] 0.661] 0.058 0.580
Catching a dropped bar -0.092 0.012 -0.018 -0.047 -0.049 -0.099 0.863] 0.766
Amount of contribution 2811 2607 1746 1717 1.692 1371 1233 13.18
Degree of contribution to total variance (%) 1406 13.04 873 859 846 686 6.17 6589

Degree of contribution to total communality (%)  21.34 19.79 13.25 13.03 12.83 10.41 9.35 100.00

*C=communality

0.6 —&—  Muscle strength and movement of body
0.4 - —O——  Flexibility
1 —&——  Balance
g 021 ——G—— One and both hands agility
E 0.04 —&——  Hand and foot agility
§ 02 1 ——/——  Endurance
o —%——  Reaction
-0.4 ~ i i
1 * 65: 65-69 yr, 70: 7074 yr, Multiple comparison

—®—  65>75, 80; 70>80; 75>80

) 75: 75-79 yr, 80: 80-84
0.6 yr 4 —O0— 65>75,80

NS: not significant

0.8 : . . , —&—  65,70>80
65-69 70-74 75-79 80-84 —uo—  65>75,80; 70>80
Age group (yr) — & —A— —%— NS

Fig. 2. Decrease of activity fitness (AF) of daily living with increasing age in elderly Korean women.
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Table 5.  Prediction equations for fundamental activity fitness score (FAFS) of daily living in
elderly Korean women.
Prediction Equation R SEE
(1) FAFS=0.143X1-3.21 0.710 0.707
(2) FAFS=0.105X1-0.045X2-0.86 0.797 0.607
(3) FAFS=0.105X1-0.051X2-0.037X3+0.46 0.824 0.571
(4) FAFS=0.107X1-0.056X2-0.037X3-0.026 X4+0.88 0.839 0.549
(5) FAFS=0.108X1-0.060X2-0.035X3-0.026X4-0.049X5+1.34 0.850 0.533
(6) FAFS=0.109X1-0.062X2-0.032X3-0.023X4-0.046X5-0.011X6+1.39 0.858 0.520
(7) FAFS=0.110X1-0.063X2-0.033X3-0.024X4-0.045X5-0.011X6+0.001X7+1.38 0.858 0.520
(8) FAFS=0.108X1-0.062X2-0.033X3-0.025X4-0.046X5-0.013X6+0.001 X7+0.003X8+1.31 0.861 0.518

R=multiple correlation coefficent, SEE=standard error of estimate
Xy=arm curl, Xo=walking around two chairs in a figure 8, X3=one foot tapping in a sitting position, Xs=sit
and reach, Xs=carrying beans using chopsticks, X¢=one leg balance with eyes open, X7=catching a dropped

bar, Xs=leg endurance against a wall
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Rating scale and frequency of fundamental activity fitness

score of daily living in elderly Korean women.

Rating (H score)

Age (yr) 1 (Poor) 2 (Fair) 3 (Average) 4 (Good) 5 (Excellent)
65-69 H<40.0 40.0=H<49.6 49.6=H<59.1 59.1=H<68.7 68.7=H
70-74 H<37.7 37.7=H<47.1 47.1=H<56.6 56.6=H<66.1 66.1=H
75-79 H<26.6 266=H<40.0 400=H<534 534=<H<668 66.8=H
80-84 H<19.2 19.2=H<33.1 33.1=H<47.0 47.0=H<60.! 60.1=H

Frequency (%)

Age (yr) 1 (Poor) 2 (Fair) 3 (Average) 4 (Good) 5 (Excellent)
65-69 5 (6.67) 22 (29.33) 24 (32.00) 19 (2533) 5 (6.67)
70-74 3 (323) 27 (29.03) 38 (40.86) 19 (20.43) 6 (6.45)
7579 3 (5.88) 14 (27.45) 15 (29.41) 15 (29.41) 4 (7.85)
80-84 3 (8.82) 6 (17.65) 16 (47.05) 7 (20.59) 2 (5.88)
Total 14 (553) 69 (2727) 93 (36.76) 60 (23.72) 17 (6.72)
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23.72%), BEND L & N 72E055.88~7.85%
(F356.72%) T o 7.

V. % =

ANE DR DKM, EoERICLERRD
R IKED DI REEI L R TN E TR
BAVDIDTHA, AHTEELIZ, BEHEBEOH
WHEICM b B ADL REHET 5 AHM, FEK
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Table 7. Comparison of mean and standard deviation bétween criterion (FAFS) and
prediction equations (EQ5, EQ8) of fundamental activity fitness score in elderly

Korean women.

Category 65-69 (yr) 70-74 (yr) 75-79 (yr) 80-84 (yr)
FAFS 55.7 £ 1143 512 £ 12.26 46.6 = 1441 39.0 £ 16.39
EQS5 543 £ 954 519 + 946 46.7 £ 1341 40.0 £+ 13.91
EQ8 542 £ 975 519 + 972 46.7 £ 1341 40.2 £ 14.30
F-value NS NS NS

*NS: not significant
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