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Classification of Elderly Health Based on Posture and Muscle Strength Using
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Abstract: With the declining birthrate and aging population in recent years, care prevention is one of the
important issues. In particular, falling is one of the causes of bedridden, and it is known that the cause is a
decrease in posture, muscular strength, sense of balance, etc. of the elderly. However, even if elderly adults
are generally referred to, their postures and muscular strengths vary depending on their lifestyle and
exercise conditions. In this study, we attempt to classify elderly people's health using machine learning
from the results of age, height, weight, muscle strength, and posture of the elderly based on the viewpoint

of care prevention.
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Fig. 1 Posture measurement device
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Fig 2 Analysis index
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Fig. 3 Data examples of posture indices for 8s



Table 1 Correlation chart and significance of the correlation coefficient (*: p<.05, **: p<.01)

Variables 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1. Age 1.00
2. Gender -14* 1.00
3. Fall history -.01 -.02 1.0
4. Height -.04 =74 -01 1.00
5. Bone density -13*  -23* -06 .16 1.00
6. Weight -.03 -.54** .02 .64 14 1.00
7. Body fat -.06 A3 .04 -.04 -.02 .65**  1.00
8. Arm Strength L -.02 -80** -01 .79** .21** .84 17 1.00
9. Arm Strength R .00 -.82** .00 .80 .22* .83* .16 .98** 1.00
10. Leg Strength L -.01 - 78%* .02 .90 .18** .80** A1 91 91" 1.00
11. Leg Strength R -.01 - 79** .03 .90** .19** .80** A1 92*  92**  99** 1,00
12. Shoulder R — Head (Ave.) .01 =38 13 .44 .10 A5 -19*  .26** .28 .38 .37** 1.00
13. Shoulder R — Head (SD) .02 -.44** .04 .50* .04 A8 -22% 32 .33**  44* 44> 76" 1.00
14. Shoulder R-L (Ave.) -.03 A3 .10 -14* .09 -.07 .07 =13 -1 =14 -14*  25**  -42* 1.00
15. Shoulder R-L (SD) .06 -14* .00 A7 -03 A3 .04 A3 A1 A8 15% 29*  25%* .04 1.00
16. Head(median) - Head(min) .05 -23**  -06 .19** .09 8% .05 207 19% 19% 18** .10 1 -.03 .10 1.00
17. Head (SD) -.06 -.08 -.04 A3* .06 .08 .06 .06 .05 .08 .07 A8 14* .07 .26 .41*
Table 2 Results of PCA (Principal Component Analysis)
Variables PC1 PC2 PC3 PC4 PC5 PC6
1. Age 0.00 -0.11 -0.11 -0.39 0.27 -0.80
2. Gender -0.85 0.13 0.14 -0.05 0.1 0.25
3. Height 0.90 -0.11 -0.08 0.05 -0.02 0.03
4. Bone density 0.23 0.04 0.1 0.53 -0.48 -0.05
5. Weight 0.81 0.49 0.16 -0.10 0.16 0.10
6. Body fat 0.13 0.71 0.39 -0.20 0.28 0.23
7. Arm Strength L 0.94 0.21 -0.06 0.02 -0.03 -0.05
8. Arm Strength R 0.94 0.19 -0.08 0.04 -0.02 -0.07
9. Leg Strength L 0.97 0.07 -0.07 0.02 0.03 0.00
10. Leg Strength R 0.97 0.08 -0.09 0.03 0.02 -0.01
11. Shoulder R — Head (Ave.) 0.46 -0.66 0.18 0.29 0.31 0.08
12. Shoulder R — Head (SD) 0.53 -0.68 -0.15 -0.17 0.07 0.30
13. Shoulder R-L (Ave.) -0.15 0.08 0.49 0.67 0.32 -0.33
14. Shoulder R-L (SD) 0.22 -0.33 0.43 -0.18 0.41 0.09
15. Head(median) - Head(min) 0.26 -0.10 0.52 -0.31 -0.50 -0.23
16. Head (SD) 0.15 -0.25 0.72 -0.21 -0.27 0.06
Proportion of Variance 0.41 0.12 0.10 0.08 0.07 0.07
Cumulative Proportion 0.41 0.53 0.63 0.71 0.78 0.84
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Fig. 4 Results of k-means analysis, center values of clusters
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