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Total Participants

54,933
I |
Men Women
29,131 25,532
Age 30 to 75 Age 30 to 75
27,657 23,724

Exclude 1,572 men with

missing rate>90% for all ™|
numeric variables

Men

26,085

Exclude 1,878 women with

missing rate>90% for all
numeric variables

Women

21,846

< Figure 1> Selection flow of study participants
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Age distribution of 26,085 Men (Age 30 to 75)

1000

§0oo
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Subject counts

<Figure 2> Age distribution of men and women

Subject counts
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Age distribution of 21,846 Women (Age 30 to 73)
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Total variables 777

<Figure 3> Selection flow of study variables

Numeric variables 228

Men with missing
rate<70% : 82

Charater type variables

147

Women withh missing
rate < 70% : 80

Text type variables

402
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Percentage of Missing value at each 82 numeric variable for Men, age 30 to 75 Percentage of Missing value at each 228 numeric variable for Men, age 30 to 75
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82 variables 228 variables
Percentage of Missing value al each 80 numeric variable for Women, age 30 lo 75 Percentage of Missing value at each 228 numeric variable for Women, age 30 to 75
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¥ -
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B0 variables.

228 variables

<Figure 4> Missing rate, before and after filtering by highly missed variables, both men and women
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filtering outlier

Z standardization

Reflect the direction of age-correlation
Men (+) 39, (-) 43, Women (+) 54, (-) 27

hierarchical clustering and sorting by variables

SOM clustering

<Figure 5> Analysis flow of study variables
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Codes plot
Counts plot.

a4
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a000
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7000
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Counts plot

Codes plot

4000
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<Figure 6> SOM clustering result of both men and women
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Cluster Dendrogram
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Heatmap of age-adjusted Z scores of 79 variables at each age group in men
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<Figure 9> Heatmap of age—adjusted Z scores of 79 variables at each age group in men
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Heatmap of age-adjusted Z scores of 79 variables at each age group in Women
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Men Women
No | Variables Mean | SD No Variables Mean SD
1 age 48.74 | 10.35 1 age 48.73 10.35
2 | MCHC 33.69 | 1.04 2 RDW 12.8 1.22
3 Thil 1.22 0.48 3 MCHC 33.01 1.23
4 AFP 5.35 67.09 4 Hb 13.16 1.15
5 Alkphos 66.72 | 19.97 5 Hct 39.85 3.10
6 rGT 46.17 | 50.30 6 MCV 92.91 5.10
7 GOT 26.75 | 16.47 7 MCH 30.69 2.19
8 GPT 32.01 | 28.61 8 Platelet 245.64 | 55.10
9 PDW 12.99 | 2.14 9 CA125 10.57 15.00
10 | BUN 13.93 | 3.52 10 BUN 12.5 3.52
11 | Creatinine 1.13 0.16 11 Uricacid 4.42 0.94
12 | CA19.9 10.08 | 91.91 12 Creatinine 0.88 0.14
13 | CEA 1.73 1.06 13 Alkphos 61.22 20.60
14 | occpr_Lt 14.05 | 2.78 14 rGT 20.29 24.30
15 | occpr_Rt 13.88 | 2.75 15 GOT 22.31 16.13
16 | HbAlc 5.71 0.77 16 GPT 20.12 22.54
17 | Glucose 103.5 | 22.80
17 Chol 194.12 | 34.71
8
18 | WBC 2.78 3.28 18 Calcium 9.18 0.39
24




19 | RBC 3.3 3.22 19 TProtein 7.19 0.40
20 | Seg.neut. 54.54 | 9.09 20 occpr_Lt 13.14 2.59
21 | ANC 3386. | 1330.53

21 occpr_Rt 12.98 2.58

22

22 | ESR 5.9 7.28 22 SBP 114.15 | 18.13
23 | hsCRP 0.17 0.50 23 DBP 72.16 12.29
24 | Phosphorus 3.6 0.60 24 CA19_.9 11.54 50.79
25 | aud_4000_rt | 33.52 | 21.20 25 CEA 1.43 0.83
26 | aud_4000_lIt 35.49 | 21.52 26 aud_1000_1t 19.93 13.19
27 | aud_2000_lt 21.94 | 15.26 27 aud_500_It 18 12.17
28 | aud_1000_lt 20.01 | 12.91 28 aud_2000_1t 21.6 13.87
29 | aud_500_1t 17.93 | 11.98 29 X.aud_4000_1t | 23.35 15.60
30 | aud_2000_rt | 22.92 | 14.57 30 aud_1000_rt 21.82 12.71
31 |aud_1000_rt | 21.21 | 12.81 31 aud_500_rt 18.69 11.71
32 | aud_500_rt 18.06 | 11.80 32 aud_4000_rt 23.09 15.25
33 | PSA 1.14 1.21 33 aud_2000_rt 23.56 13.25
34 | FreeT4 1.29 0.31 34 Phosphorus 3.87 0.62
35 | Platelet 233.2 | 51.24

35 nearvisionRt 0.27 0.23

6
36 | PCT 0.23 0.05 36 nearvisionLt 0.28 0.25
37 | Hb 15.55 | 1.07 37 Monocyte 6.97 1.90
25




38 | Het 46.16 | 3.01 38 Eosinophil 2.36 2.10
39 | Calcium 9.34 0.39 39 visionRt 0.78 0.27
40 | TProtein 7.26 0.40 40 visionLt 0.78 0.27
41 | Albumin 4.43 0.26 41 body_mineral 2.8 0.29
42 | TSH 1.89 4.11 1215.6

42 BMR 86.95

7

43 | SBP 121.2 | 18.51

43 ICF 19.03 1.99

9

44 | DBP 80.99 |12.14 44 body_protein 7.61 0.76
45 | Waist 86.97 | 7.72 skeletalmuscle

45 20.36 2.61

mass

46 | BMI 24.48 | 2.75 46 Ht 157.99 | 5.34
47 | Wt 71.17 | 9.45 47 Idealbody Wt 53.46 4.05
48 | VisceralFat 105.1 | 20.04

48 K 4.32 0.39

3

49 | X.bodyabfat_ | 0.89 0.21

49 X.Na 141.56 | 2.21

percent

50 | bodyfat_perc | 22.52 | 4.57

50 Cl 105.48 | 2.23

ent

51 | bodyfatmass 16.37 | 4.84 51 ECF 9.88 1.05
52 | Uricacid 6.2 1.25 52 Edema 0.34 0.01

26




53 | Chol 196.4 | 33.49
53 Basophil 0.53 0.37
4
54 | TG 136.5 | 89.16 3083.3 | 1241.3
54 ANC
3 4 2
55 | Lymphocyte 33.97 | 8.02 55 Seg.neut. 55.96 9.43
56 | Monocyte 7.59 1.96 56 X.Lymphocyte | 34.18 8.45
57 | HDLChol 4941 |11.62 57 AntiHBs 256.79 | 351.68
58 | MCV 94.02 | 4.09 58 HbAlc 5.61 0.59
59 | MCH 31.67 | 1.56 59 Glucose 95.44 15.73
60 | pH 6.38 0.79 bodyfat_perce
60 29.07 5.11
nt
61 | K 4.44 0.38 X.bodyabfat_p
61 0.86 0.06
ercent
62 | TCO2 28.43 | 2.63 62 Waist 81.42 8.11
63 | AntiHBs 214.3 | 323.04
63 Wt 55.76 7.29
7
64 | nearvisionRt 0.32 0.27 64 VisceralFat 71.39 22.34
65 | nearvisionLt 0.32 0.30 65 BMI 22.37 2.93
66 | visionRt 0.84 0.27 66 bodyfatmass 16.39 4.63
67 | visionLt 0.85 0.27 67 TG 92.49 54.35
68 | RDW 12.62 | 0.79 68 HDLChol 59.26 13.81

27




69 | MPV 10 1.48 69 Thil 0.95 0.36
70 | SG 1.02 0.01 70 ESR 9.84 10.15
71 | X.Na 141.4 | 2.10
71 hsCRP 0.11 0.34
8
72 | Cl 104.5 | 2.33 72 PDW 12.67 2.33
73 | Eosinophil 3.35 2.88 73 Albumin 4.29 0.24
74 | Basophil 0.54 0.36 74 AFP 4.51 17.45
75 | Edema 0.33 0.01 75 TSH 2.26 3.94
76 | Ht 170.4 | 5.75
76 FreeT4 1.16 0.34
2
77 | BMR 1551. | 139.28
77 WBC 4.22 4.33
07
78 | body_mineral | 3.68 0.36 78 RBC 3.64 4.78
79 skeletalmuscl | 30.98 | 4.14
79 SG 1.02 0.01
emass
80 | ICF 26.91 | 3.02 80 TCO2 28.24 2.54
81 | body_protein | 10.76 | 1.20 81 pH 6.56 0.92
82 | IdealbodyWt 66.25 | 5.98
83 | ECF 13.57 | 1.66

28

<Table 1> Mean and standard deviation of each variable
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Abstract

Introduction : Research on aging have been conducted mainly
focused to distinguish between the disease and health status
and estimate biological age. In this study, we were plan to find
out whether the progress of aging is global in whole human
organ system, or according to the individual characteristics of
each organ or system by proceeding at different speeds. And
if so, we were planned to find out these patterns are in common
among general people.

Methods : Both 28,532 men and 24,810 women which were
over the age of 26 and under the age of 83 who were admitted
to Kangnam Health Examination Center of Seoul, Republic of
Korea from 2003 to 2007, were enrolled in this study. We have
selected 70 the numeric variables for men and 59 for women
which represent physical function and blood and urine
chemistry result.

Result : We normalized and transformed the variables at each
age to analyze the age—adjusted variable rank of each subject.

And we operated SOM clustering by these transformed values
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and hierarchical clustering for each subject.
Conclusions : We identified the cluster pattern of each subject
by age—adjusted value which show some cluster have distinct

pattern of variables compared to their own age.

Keywords : aging , biological age, clustering analysis, self
organizing map
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