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Analysis of the Characteristics of the Older Adults with Depression Using Data Mining
Decision Tree Analysis
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Purpose: The purpose of this study was to develop a prediction model for the characteristics of older adults with depression
using the decision tree method. Methods: A large dataset from the 2008 Korean Elderly Survey was used and data of 14,970
elderly people were analyzed. Target variable was depression and 53 input variables were general characteristics, family & so-
cial relationship, economic status, health status, health behavior, functional status, leisure & social activity, quality of life, and
living environment. Data were analyzed by decision tree analysis, a data mining technique using SPSS Window 19.0 and Cle-
mentine 12.0 programs. Results: The decision trees were classified into five different rules to define the characteristics of older
adults with depression. Classification & Regression Tree (C&RT) showed the best prediction with an accuracy of 80.81%
among data mining models. Factors in the rules were life satisfaction, nutritional status, daily activity difficulty due to pain,
functional limitation for basic or instrumental daily activities, number of chronic diseases and daily activity difficulty due to dis-
ease. Conclusion: The different rules classified by the decision tree model in this study should contribute as baseline data for
discovering informative knowledge and developing interventions tailored to these individual characteristics.
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C8RT = Classification & regression tree; QUEST = Quick, unbiased, efficient, statistical tree; CHAID = CHi-squared automatic interaction detection.

Figure 1. Process of data mining.
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Table 1. Predictive Performance according to Modeling Methods

Modeling Training data Test data
methods Correct (%) Wrong (%)  Corect (%) Wrong (%)
C5.0 88.03 11.97 80.05 19.95
C8RT 80.81 19.19 80.51 19.49
QUEST 79.52 20.48 79.95 20.05
CHAID 80.65 19.35 80.14 19.86
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C8RT = Classification & regression tree; QUEST = Quick, unbiased, efficient, statistical tree;
CHAID=CHi-squared automatic interaction detection.

Category Variables
Initial General characteristics Health status -Total sleeping hours -Swallowing difficulty
input -Gender -Health condition -Sleep quality -BMI obesity level
variables -Age -Number of handicaps -Influenza vaccination Leisure & social activity
-Education -Diagnosed diseases -Medical examination -Social activities
-Religion -Daily activity difficulty due to disease  -Hospitalization -Lifelong education
-Marital status -Number of pain sites Functional status -Volunteer work
-Family type -Daily activity difficulty due to pain -Limitation of ADL Quality of life
Family & Social -Medication -Limitation of IADL -Satisfaction with family type
relationship -Fall ~Functional limitation -Prejudice of aging
-Children Health behavior -MMSE grade -Life satisfaction
-Siblings -Current smoking -Eyesight -Abuse experience
-Relatives -Past smoking -Dally activity difficulty due to Living environment
~Friends & neighbor -Alcohol use eyesight deficit -level of living environment
Economic status -Nutritional status -Hearing -Convenience of housing
-Current job -Low physical activity -Dally activity difficulty due to ~Transportation
-Monthly income -Moderate physical activity hearing deficit -Difficulty in going out
-Subjective economic status -High physical activity -Chewing difficulty
) 4
After 1. Life satisfaction 13. Chewing 25. Family type 37. Friends Neighbor
feature 2. Health condition 14. Convenience of housing 26. Low physical activity 38. Siblings
selection 3. Nutritional status 15. Education 27. Swallowing difficulty 39. Gender
4. Subjective economic status 16. Social activities 28. Transportation 40. Alcohol use
5. Satisfaction with family type 17. Monthly income 29. Falls 41, Volunteer work
6. Dally activity difficulty due to 18. Eyesight 30. Abuse experience 42. Medical examination
disease 19. Marital status 31. Level of living environment 43. Relationship with relatives
7. Dally activity difficulty due to pain 20. Hearing 32. Dally activity difficulty dueto ~ 44. Hospitalization
8. Functional limitation 21. Current job hearing deficit 45, Lifelong education
9. Sleep quality 22. Prejudice of aging 33. MMSE grade 46. Total hours of sleep
10. Number of pain sites 23. Age 34. Medication 47. BMI obesity level
11. Difficulty in going out 24. Dally activity difficulty due to 35. Number of handicap 48. Relationship with children
12. Diagnosed disease eyesight deficit 36. Moderate physical activity 49. Religion
) 4
Final -Age -Diagnosed disease -Nutritional status -Life satisfaction
input -Relationship with siblings -Daily activity difficulty due to disease  -Functional limitation -Abuse experience
variables -Subjective economic status -Number of pain sites -Eyesight -Convenience of housing
-Health condition -Daily activity difficulty due to pain -Hearing - Transportation
-Number of handicaps -Medication - Satisfaction with family type

ADL = Activities of dally living; IADL=Instrumental activities of daily living; MMSE =Mini-mental state examination.

Figure 2. Input variables.

www.kan.or.kr

http://dx.doi.org/10.4040/jkan.2013.43.1.1



OAIARILIZ B

e

o
o

2ot 22 219

m
0x
I
J

1) SPSS Window 19.0 3 2 1212 o] @-5}o] tA}RLe] eluba] 4]
oulmol R g el

2) -2 HAE F QM-S 22317] 919) SPSS Clementine 12.0
3 2 I 0] EX) e (Feature selection) 'r =5 0]- 85191, £ =
£ AFE3S)7] 3l Pearson, Likelihood ratio, Cramer’s V, Lambda %= T]

o|E]e] EA| ot AT RAFEO] AFITHAI S HoJZE L Pearson

AR BAE AN BT SAAE 1 Bl B} ol 4
@a%c%%—&u *HOH w2} &92 Hoja) FouH

S tmole] BAS AP 918 AR 2
T 2391 C5.0, C&RT (Classification & Regression Tree), QUEST (Quick,
Unbiased, Efficient, Statistical Tree), CHAID (CHi-squared Automatic
Interaction Detection) S ©|- 85}tk U Bg By o 2 B
F2 0 2 A8 = 24 ¥ (knowledge discovery) 715 0. &2 ¥
oA 72 E AA o= ZotEE o] FEIE FRitE U
&0 f A, then B. Else B2'9] FF2 2 FAJE]o] QJaT 0]= A2] Q-

o] BR 7}l ofYHH B2 7= A2 S=SHHHuh & Lee, 2008).

4) C5.0, C&RT, QUEST, CHAID=R 2% m3o] 8712 9ja) &
M2 o} § sto] mHe] L Brleka ofEelo] 7
° ugs Hes

o7z}

1. CHEX}e| ks £
ZA) 14,9705 thAIA} 5 212 4,42375(29.5%)0] 3L A;
2 10,54778(70.1%)0 | A} AHA A A= 6,1137(40.8%), A=
8,857(59.2%)0131Tt. 65-69A41 71 26.6% &2 7H4 Wk, B e
70.87 £ 70341t} w8422 258k £90] 5,842'8(39.0%) 2.
2 7P Eokar, 4191 99.7%7F 71 Ak o 61.9%7F -9 AFF 3L
ek 7 e ol A] e QIR Ab= -9-7143.9%(6.57078) 2 & 7}
Aok, AE A -2 5091 1RH27.9%), 50-1009H(25.7%),
100-20071(23.1%) =0 & Wokrh ] 1219 65.5%7F 1]3 2=k
Il E= T (38.7%), B (33.7%), 71 S (19.1%) 420 2 wokr)
A, A%, s A, 7, E

, AV EE, Faef QlojA] F-ofRt 2ol 7t AATH Table 2).

-l

E A Mel(Feature selection) = ES o|-8-3f -2 P 229 ¥

http://dx.doi.org/10.4040/jkan.2013.43.1.1

5
222 223} ATM= Table 337} 0] 27] Qemsz AelE % 53
7N W 5 497) 9] Mgt Fa Wae Yehgth $e g 245}
= TR 095 o] AFS Fadt e MAsiltt 2e T 49 1

SJol 4 9997 = F0 1w
o) ] R, W A,

2ol 095 oo 2 Lpehton o] 7he
odorpele), 3u4 AN, 7}
Zphel QA of
o1 At ST, % 4] 5 o] 205 9
£ Z % gro] Hek
Fo tARRte] Bl o]

3. 20| 052 7} 2 35 D3 Mey

=

AR EE o] g3 LY B5 nPo] mE o2 et ot
oFs}7] 918l Bt Anit 2 Heluelrto] oo Lhehy
© AR WA AT A S golEle] AE RS C50
530] 88,032 714 AT A %8 vlolefol Al CaRT

Eﬁé«l GEFE0] 80.51% 2 7P A LreRiTth C5.0 g 24
& loelol thet oS A ehe AR A58 Holeol = et

e
E7P oA B g, 248 tlofE et {58 Hlo|E &) Aot 2ol 7t
-& dlolelofl A B0l 7 | ehd C&RT
&S A EHEFITH Table 1).

5_;(] OJ—_]’l 74&

M
Al

HI

4, 22 19| EH

EANES o) g3 497HS) FAMSE s Aegion 7
A 1497089 BV %5328 3 148 clolel ol%aﬁ s
CRT 23 2ol AAE) 25 Q24 Figure 29} o] Lol %
Ao 0 A, B A7, Aol 4 oA

o1 7L_ O]—
W 4 A QAT ofele B E9 4 BT dANE
-
[¢)

T W, A0) RS, s A, AT el ol A
BEGT0 2 % 197)0] Wik 107)9] 2 QJeuisg Hieke
% tofl o] o CART 22 g 33 o] et
C&RT 20] 2|rj 2] Zo] Rejuj] o} 4=
=R o that BE 252 2|U(Gini) 114 —*P%ﬁk?‘i& ,

B SA 7IE2 —‘:%EUH‘/I F| 4 Y| A= 2%, A

www.kan.or.kr



6 giHst - zA2L - Aokl 2 12!
Table 2. General Characteristics of Participants (N=14,970)
L . Total (N=14,970) Normal (n=10,547) Depression (n=4,423)
Characteristics Categories gort p
n (%) or M+ SD n (%) or M+ SD n (%) or M+ SD

Gender Meale 6,113+40.8 4,663+ 76.3 1,450+ 23.7 168.46 <.001
Female 8,857 +59.2 5,884 + 66.4 2,973+ 33.6

Age (year) 60-64 3,031 +£20.2 2,452 +80.9 579+ 19.1 462.94 <.001
65-69 3,981+ 26.6 2,989+ 75.1 992 +24.9
70-74 3,712+24.8 2,578+ 69.5 1,134 £ 30.5
75-79 2,422 +16.2 1,492 £ 61.6 930+ 384
80-84 1,188+£7.9 699 +58.8 489+41.2
=85 636+4.2 337+53.0 299+47.0

70.87 £7.03 70.03+6.75 72.80+7.22 -21.85 <.001

Education No formal education 4,690+ 314 2,663+ 56.8 2,027 £43.2 816.69 <.001
Elementary school 5,842 +39.0 4254+72.8 1,588+27.2
Middle or high school 3,611+24.1 2,913+80.7 698+ 19.3
= College 827+55 717+86.7 110+ 13.3

Marital status Single 53+0.3 231434 30+ 56.6 546.77 <.001
Married 9,264 +61.9 7157 +77.3 2,107 £22.7
Married (without spouse) 5,653+ 37.8 3,367 £59.6 2,286+ 40.4

Family type Alone 3,463+ 23.1 1,986+57.3 1,477 £42.7 46315 <.001
With spouse 6,570+ 43.9 5101+77.6 1,469 +22.4
With children 4195+ 28.0 2,983+ 71.1 1,212+£28.9
With others 742+50 477 +£64.3 265+ 35.7

Monthly income <50 4183+27.9 2,279+ 545 1,904 £ 455 839.38 <.001
(10,000 won) 50<-<100 3,842 +25.7 2,704+ 704 1,138+ 29.6
100 < - <200 3,456 + 23.1 2,695+ 78.0 761+22.0
200<-<300 1,658+ 11.1 1,356+ 81.8 302+18.2
=300 1,831£12.2 1,513+ 82.6 318+174

Current job Yes 5167 +34.5 4,248 +82.2 919+17.8 524.20 <.001
No 9,808+ 65.5 6,299 + 64.3 3,504 +35.7

Religion Buddhist 5,043+ 33.7 3,616+ 71.7 1,427 £28.3 15.49 .008
Protestant 2,860+ 19.1 2,047 +71.6 813+284
Catholic 1,131+£7.6 807 +71.4 324+ 28,6
Other 136+ 0.9 92+67.6 44+£324
None 5,800+ 38.7 3,985+ 68.7 1,815+ 31.3
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Depression state

Depression 29.5%(2,513)
Normal

70.5%(6,015)

Life satisfaction

<= 326

Depression 62.3%(1,698)
Normal  37.7%(1,026)

I
Life satisfaction
|

> 3.26

Depression 14.0%( 815)
Normal  86.0%(4,989)
Ll
Nutritional status

|

<= 2.97 >297 Good; Moderate risk High risk
Depression 77.6%(969) Depression 49.5%(733) Depression 10.1%( 494) Depression 34.7%(321)
Normal  22.4%(278) Normal  50.5%(748) Normal  89.9%(4,386) | | Normal  65.3%(603)
| |

Daily activity difficulty by pain

Functional limitation

.

]
Life satisfaction

I

Moderate; None Severe No Yes <= 372 >372
Depression 67.0%(383) || Depression 86.7%(362) || pepression 40.8%(406) || Depression 67.1%(327) ression 40.9%(293) | | Depression 13.5%( 28)
Normal  33.0%(189) || Normal  13.3%(89) || Normal  59.2%(588) || Normal  32.9%(160) mma] 59.1%(423) Noir.mal 96.5%(180)
I I T
Number of chronic disease Nutritional status Daily activity difficulty by disease
<=1 >1 Good; Moderate risk High risk Moderate; None Severe
Depression 45.4%(44) Depression 71.4%(339) || Depression 32.0%(204) || Depression 56.6%(202) i essi 9
Normal  54.6%(53) Normal ~ 28.6%(136) || Normal  68.0%(433) uogmm 43.4%(155) Bglr]rrn?lsm ssggtggg)’ 33%1?0" fgg-;:((:g%)

C8RT = Classification & regression tree.

Figure 3. Decision tree of C&RT model.
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