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Abstract This study aims to analyze characteristics, health behaviors and health management level related to
private health examination recipients in one general hospital. To achieve this, we analyzed 150,501 cases of
private health examination data for 11 years from 2001 to 2011 for 20,696 participants in 2011 in a Dae-Jeon
general hospital health examination center. The cluster analysis for classify private health examination group is
used z-score standardization of K-means clustering method. The logistic regression analysis, decision tree and
neural network analysis are used to periodic/ non-periodic private health examination classification model. 1,000
people were selected as a customer management business group that has high probability to be non-periodic
private health examination patients in new private health examination. According to results of this study, private
health examination group was categorized by new, periodic and non-periodic group. New participants in private
health examination were more 30~39 years old person than other age groups and more patients suspected of
having renal disease. Periodic participants in private health examination were more male participants and more
patients suspected of having hyperlipidemia. Non-periodic participants in private health examination were more
smoking and sitting person and more patients suspected of having anemia and diabetes mellitus. As a result of
decision tree, variables related to non-periodic participants in private health examination were sex, age, residence,
exercise, anemia, hyperlipidemia, diabetes mellitus, obesity and liver disease. In particular, 71.4% of non-periodic
participants were female, non-anemic, non-exercise, and suspicious obesity person. To operation of customized
customer management business for private health examination will contribute to efficiency in health examination
center.
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[Table 1] Criteria of examination and laboratory items
A HAR = @9 A 4BEEA) 2gko| 4
A=y et mmHg
- =7 120u]qt o]m 120-139 = 14004 =
- 0|27 80m|wH 80-89 900] A}
w]qt AlAL A= BMI(kg/mz) 18.5-24.9 25-29.9, 18.51]q} 300]4¢
EE=E] cm = 90m|yk - w 900]4F
o 85uqk o 8504
k! IV
= =1
RS g/dL 13.0-16.5 12.0-12.9 12.01]9F
-9 12.0-15.5 10.0-11.9 10.01]2k
S Z= o} mg/dL 1001] 4t 100-125 1260]4
oA EES FEZY2HE mg/dL 200m]F 200-239 2400/
HDLEH AHZ mg/dL 600]4} 40-59 40u)qt
ECETIP B mg/dL 15009k 150-199 2000]4}
LDLEZH| AHE mg/dL 130T 9F 130-159 1600]4F
1At AST(SGOT) U/L 400]3} 41-50 510]A¢
ALT(SGPT) UL 3505} 36-45 4604}
¥-GTP UL
e 11-63 64-77 7801
- o] 8-35 36-45 460]4}
Al [k =306 FF () FE o
AT oteld mg/dL L.50]s}k - 15231}k
[Table 2] Variables of private health examination characteristics
W @9 HEA O
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ul7b ZaAA 2Ags 2 20(_)1>d-r51 20>11;i77;P | RG] d7f 22} S AT SRR E 4]
FTHHNE =A% A
2001 9+5E 20119744] A A Uoh 22} FEEUF TEHANAEHE
w7 SR 0|87 W | olgst sten tiagt gol Wy
O WIZF FFHA o]87Izt : 20119 - 97 FAAES Hx 4% de + 1
2001 AHE] 201197bH4] SHAAH] Uof 22} FFFET THHIANEE
B PR W | i ey g elgieA Uehis WeR ohea 2ol Helg
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[Table 3] General characteristics for participants of private
health examination

T N %

A kos 13,514 65.3

o 7,182 34.7

k] 30-394]] 7,136 34.5

40-49A4 7,812 37.7

50-59A] 4,606 22.3

604 ©o]A} 1,142 55

A =15 14,898 79.5

FIEE 2,602 13.9

=E 1,233 6.6

FAUA 2aas 19 7201 348

2-33] 6,751 32.6

4-53] 3,062 14.8

63] o]AF 3,682 17.8

230|877 1 7,218 349

2-34 4,677 22.6

4-59 2,578 12.5

6 o]Ar 6,223 30.1

PR 13 13,744 66.4

24 5,490 26.5

3 o]AF 1,462 7.1

A 20,696 100.0
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[Table 4] The health behaviors and health management

level for participants of private health
examination
=] N(%)
T Azl 5
A 5342 (25.9) 15262 (74.1)
255 12,054 (58.6) 8,521 (41.4)
R 14,003  (68.0) 6,587 (32.0)
EL-EY 1,158 (57) 19279 (94.3)
H|u-BMI 608 (29) 20,016 (97.1)
H|qk-3] 2= 4485 (21.8) 16,104 (78.2)
Fli=R=RSEN 181 ( 1.0) 18,461 (99.0)
Fre-FEIG 943 (46) 19,509 (95.4)
Az &=
Oi]"ilag 2,713 (133) 17,739 (86.7)
| ~HE
oA -
HDL 22 oeg| = 1,083 (53) 19369 (94.7)
o FA -
3,552 (174 16,900 (82.6
EcfZeieols 174 #20
oA G-
LDL 2| e % 1,756 ( 8.6) 18,696 (91.4)
7t
AST(SGOT) 516 (25 19,935 (97.5)
7Ptk
ALT(SGPT) 1,941 (95) 18,511 (90.5)
7Pk
+-GTP 1,798 (89) 18415 (9L.1)
Al - 9 ok 584 (29 19,618 (97.1)
gde- 34 (02 20,391 (99.8
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[Table 5] Descriptive statistics of clustering in private
health examination participants

Wy AR A
'ET'_‘ o R [e] ;‘(jx
* iz due Aae
AN 837 14,992 4,867 20,696
wzk F3AR
_ _ 2.72 1.93 7.30 3.22
THIRE)
Wz EeaA
ol 2717 ) 9.14 2.24 9.20 4.15
=) 3.50 1.12 1.35 1.27
3.3 2UY Yursiol 54
3.3.1 #&E adutd Ed
e T gera 5442 Table 63 At} A7) A
2] GRS H]E-2 73.3%, 4l HATE 63.3%, H|F
7 AR s41%E 4] A2l gAe] vlgol felsh
Al Eotow, d¥EEEs BA7] FXE, A7) Axlt
40-49R|7} ZYZF 51.9%, 47.6%, A5 AL 30-3947}

22%2 VG e AR et AZA R )y
7] AR, AT AR 7] ANE B ol 7by
e Ao 2AbEr olejd T A, A,

FA Aol WE FAROR ROl Holrkp<005)

[Table 6] General characteristics of clustering in private
health examination participants

=4 %

H|&7] Al A7 -
AR g gap A X0
A o 541 633 733 653 208.13
o 459 367 267 347 (0.00)

o3 30-394] 149 422 141 345
40-494) 519 338 476 377 163331
50-594]] 268 181 343 223 (0.00)

604 o]AF 65 59 41 55
AFA] oA 785 790 812 795 1084

222 147 137 143 139 .

(0.00)

7]} 69 72 45 66

e 40 724 235 1000




grakely| &l slie A 147 A|1E, 2013

HDLEAEE, oA ER S, o]
ﬂwhﬂwﬂ VRS- g Hjols EA4

SoJ5k 20| rkp<0.05).

=

[Table 7] Health behaviors and health management level
of clustering in private health examination

participants
@l %
A A A

O irdneane 49 X0
TARF+ s 715 737 745 741 41
& 225 263 255 259(0.04)
2 = 47.9 423 37.6 41.4 4889
& 521 577 624 58.6(0.00)
LZe = 362 344 240 32018824
ey 638 656 760 68.0(0.00)
k== Ay 93.8 945 941 943 49
Aol 62 55 59 57047
|9-BMI AAF 972 970 973 97.1 161
Askolal 28 30 27 29045
wksglEy] AA 772 78.0 79.1 782 309
AskolAl 228 220 209 21.8 02D
2]} A A} 975 99.1 992 99.0 1920
Askelal 25 09 08 1.0(0.00
(= Ak 939 958 944 9542059
TEEG Aztol4 61 42 56  4.6(0.00)
O|AFA| & Z- Ay 862 87.1 858 867 550
ZE2HE Zslola] 138 129 142 13.3(0.06)
N -EN AAF 946 950 937 947 1195
HDLEH2EE Agkeldl 54 50 63 53000
oA HAF 832 831 810 8265,

EgiZgAlete]
o Ageld 168 169 190 17.4 (0.00)
oA E = AAF 91.3 917 905 914 739
LDLZZAHE Aslo]dl 87 83 95 8.6(003)
AR Ay 978 974 975 975 (54
AST(SGOT) Aol 22 26 25 25077

7R 3} AAY 925 904 90.6 905 418
ALT(SGPT) Aol 75 96 94 95012
7HA s Ay 90.5 912 91.0 91.1 g49
¥-GTP Askelal 95 88 90 89073
AR 1—3___]§]-_ AAF 972 969 97.7 97.1 708
k)’ Aslo]al 28 31 23 29003
PRI Ay 100.0 99.8 99.9 99.8 |79
gigadord  mslelal 00 02 01 02041
A 40 724 235 1000

) * 1 p<0.05, ** : p<0.01
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[Table 8] Model assessment using Root ASE

_ Root ASE
Yy
Train Test
Logistic Regression 0.345 0.366
TREE 0.337 0.363
Neural Network 0.342 0.358

10 20 30 a0 50 60 70 80 90 100

em=Tree esssNeuralnetwork Logistic Regession e===Baseline

[Fig. 1] Model assessment using lift graph
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[Fig. 2] Decision tree classification of non-periodic health examination group
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[Table 10] Health behaviors and health management level
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