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A Study on the Physical and Mental Health Factors
affecting Industrial Accidents

Myung Sun Lee*, Jaehoon Rch**, Young Hahn Moon**

Department of Public Health*, The Graduate School,
Department of Preventive Medicine & Public Health**,
College of Medicine, Yonsei University

This study examined the physical and mental health factors affecting the industrial accidents of 142

injured and 1,212 uninjured workers in the shipbuilding industry from 1986 to 1988.

The results acquired from the Todai Health Index (THI) and from analysis of the health examination

were as follows:

1. Ambng the personal characteristics of the workers, the educational leve] of injured workers was signifi-
cantly lower than that of the uninjured workers.

2. Among the physical characteristics, vision and Rohrer Index of the injured workers were lower than
those of the uninjured workers, and the difference was statistically significant. On the other hand,
the differences in height, weight, hearing function, hematocrit, blood pressure, urine test, and X-ray
findings were not statistically significant between the injured and uninjured workers.

3. The score of the THI questionnaire on the physical and mental health of the injured workers was
higher than that of the uninjured workers, and the difference was statistically significant.

4 Form the THI score, the industrial workers had complained more about mental health than physical
health and there was a statistically singinficant relation with the industrial accidents.

5 The relative risk expressed in terms of the odds ratio was 2.9 for poorer vision, 2.7 for a lower
educational level, 2.2 for a higher THI score and 1.6 for overdrinking.

6 Educational level, vision, and the THI score were selected as significant factors influencing industrial
accidents based on a log-linear model. According to the results of this model by logistic analysis, the
odds ratio of industrial accidents was 1.8 for a lower educational level, 1.7 for poorer vision, and 1.6
for a higher THI score.

7 By event history analysis with the dependent variable as the duration of work at the time of the
industrial accident, educational level, age, Rohrer Index and THI score were the statistically significant
variables selected, and the hazard rate of industrial accident occurrence was 0.24 for a lower educational
level, 0.92 for age, 0.99 for a lower Rohrer Index and 2.72 for a higher THI score.

As we have seen, educational level and THI score were the most significant factors affecting the hazard
rate of industrial accidents. Vision, Rohrer Index, age, and drinking behavior were also statistically signifi-
cant variables influencing industrial accidents. Therefore, in order to prevent industrial accidents, it is
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necessary to establish a health management plan for industry which can objectively evaluate not only
the physical but also the mental health of the workers. If we use this type of study as a prospective
study design, we can determine the relative risk of physical and mental health factors on industrial

accidents. Furthermore, it is expected that this type of study will provide workers at high risk with

more precise basic data for a health managment plan for industrial accident prevention.
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model) oA BIFHEH Cox?l ALY dAE Al
&8 TAZ AYAEE A AYE A Ie
28 g 2154 £HU= NAEY BEVIT BEGES
gjobated 23 A £ e A3 AAES A
pE sl tAH A AABET H BAZE RE 23S
Qo W= FAHol. .

CoxE Z31% #$-#(conditional likelihood func-
tion) & HUEde +E IAASr FPNE FE
RE AA St o] s|AA s )9} oo uwtE H
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Aol AHEE EE ARe HAdzFd 948 A}
fed A durEd B4 2 AR A, AAH 3%
£ vime}l oy 2A2E BAL SAS BA T2
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a3 F PHGLMSE o] &3t #A&tqt).

I odrdnt

AFAzte] dEel M= 164014 54401 H
e 2954 01900H AT FAATAA ZEAe
i 9% ARz F93 Aozt Uk dF
thdzre] SRAFe 23d9 9] ALt AA e 78%9)
Az 59 olAte] A7|E4 ZFEAE 723% 24 EFH
71 2d o]l ZE AL A x M 92% ol‘ziv} 2239

Hoz qu Aol & 3121\:} :LEZ]-
Belo 2 5 Hek o) folgh zhol7t
e o)y Al FAHTANN 5d oj4de Fv

2H22A} 2% 8 ANFoRA TRAS 2d o
49 2R HEe T Puld BT FAFHoz
%8 o)z} 91917) HEoleh AZBTH Table 1).

Table 1. Comparison on personal characteristics bet-
ween injured and uninjured workers

Aoz gl FRBAL G
FWh Qe Aol TANTAN o BRou ol

A G FAGRHOR foF HolE opidth
(Table 2).
2. MAHQ 54
2a27tel AAA 4L S5 A3 23 2
2A50 Aoz sadte HEFELZ EHAAG

59,
ZA} hRre) AR AEe MeE AsEn T4
ZoA FARHOE §98 Hol7h gUort A
e AZY NS A AN YoiNE A
qAs w4z EAsHoz gelg WAL Ao
(Table 3).

Table 2. Personal characteristics of workers
Unif: person(%)

Items(Unit)  Injured workers Uninjured workers
t
Mean SD* Mean SD.*
Age(year) 28.7 6.5 29.5 65 143
Duration of 674 339 69.8 36.1 0.73
work(month)

Income(10,000 won) 39.8 8.3 410 99 139

* standard deviation

AEE AR AT FAGH oz FoF BAVL
AR et 2EAFHL ZFu, Age JAAH 4} F

Itmes Injured workers Uninjured workers  ¥*
Education
elementary school 4 ( 35) 16 ( 1.4)
middle school . 46 (32.4) 182 (15.0) 36.62*
high school 84 (59.2) 961 (81.8)
no response 7 (49 23 (18
Marital Status
Single 60 (42.3) 524 (42.2)
Married 74 (55.2) 665 (54.9) 0.02
no response 8 ( 5.6) 23 (19
Religion
Yes 37 (26.1) 394 (32.5)
No 103 (72.5) 782 (64.5) 2.84
no response 2(14) 36 ( 3.0)
Job type®
1 16 (11.2) 89 (7.3
2 15 (10.6) 118 ( 9.7)
3 69 (48.6) 552 (45.5)
4 4 (3.0) 76 ( 6.3) 13.02
5 2 (14) 71 ( 59)
6 22 (15.5) 228 (18.8)
7 11 ( 7.6) 69 ( 5.8
8 3(21 9 (07
Total 142(100.0) 1,212(100.0)
# Job type

1. Conveyance and related jobs

. Cutting and related jobs

. Welding and related jobs

. Electric work and related jobs
. Outfitting and related jobs
Engine and related jobs

. Painting and related jobs

. Utility and related jobs

* p<0.05
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AlEe A PFAHe) TS TR @ron
ole AdAE LA BAEHos §oF o7} 9
A AEL AT HFAHYol 2F FUoY ol
BAgHc 2 fosiAe ¥gen duigazEsd @
U= AT FAN T FAGH 7§28 2o]=
21K Table 4).

agolt adhio] FAA Abgke- A glojM AA
549 BN 502 AfeA] gokon FRPA
27 Azes AT 1 NEsh @gtor) 5483
22 Fo3 Aol opUTh olgol XY T AT
oA OFo] B FAIS TN ABHe) Boy &
AstH o2 {3t Aol it

Table 3. Physical characteristics of workers

Items(Unit) Injured workers Uninjured workers

Mean SD.* Mean S.D.*
Height(cm) 169.8 56 169.2 52 -—131
Weight(kg) 62.3 6.0 62.6 6.4 0.38
Rohrer Index® 1275 117 1296 144 1.94*
# standard deviation )
# Rohrer Index = Wéght(g) X 1002
Height3(cm)

* p<0.05

Table 4. Health examination of workers

Items(Unit) Injured workers Uninjured workers
t
Mean SD.* Mean SD.*
Vision - 11 03 1.2 03 2.85*
Hearing 311 148 30.1 99 -—1.06
Function(dB)

Hematocrit(%) 439 41 440 3.2 045
Blood Pressure (mmHg)

Systolic B.P. 1219 115 1241 38 —186
Diastolic B.P. 79.6 9.7 810 10.2 149

# standard deviation
* p<0.05

SEAEY NAA, FAF A7 &% THIES= 10
NS & F TAY] Axvt M BRn AEE F
B4, +&4, AL B4, 2§, AAERA, 237
59 et o] BAHF Fool g3 TAF 223}
B8 AAH AA R AANA A3 &8 A 24
o @o] ZA3ta UK Table 5).

A 244 i THIRSE AT Hiol
1700102 FAsE HES 1560190 F w9

B% Aole FARHoZ Fsdn. AN T
Zol Blske] AAH Aol dlA o Be A7 24e
23T QU AAH A3 $2 FlA £ 3
Wl 7hg 2 Aot e A B4 23714 B
A2} 340l Sith(Table 6).

Table 5. Score and ranks of Todai Health Index

Symptoms Mean SD.* Rank
Aggressiveness 1.88 0.27 1
Nervousness 1.77 0.38 2
Impulsiveness 1.70 0.44 3
Depression 1.66 0.38 4
Multiple subjective 1.63 041 5

symptom

Respiratory 161 044 6

symptom

Mental irritability 1.60 0.51 7

Digestive symptom 1.57 043 8

Eye and skin symptom 1.55 043 9

Mouth and anus 1.51 041 10

symptom

# standard deviation

Table 33} Table 49 28t AR FE Foll A A1 g
o9l Aalzs BBl EARH i 2

o7} A 1} THIA E2AL Aol o)3hgd 2Halo) w72
ZadkE A2 EAE TN AAE EAGE B
Aol FANZRT A7t ERI ol BF 54
gHo 2 Feolgk zto]7b AATH Table 6).

Table 6. Score of Todai Health Index on physical hea-
Ith

Injured workers Uninjured workers

Mean SD.* Mean SD.*

Symptoms

Multiple subjectve 173 037 161 042 -—-3.76*

symptom

Respiratory symptom 175 042 160 044 —3.88*

Eye and skin symptom 1.67 042 153 043 —3.74*

Digestive symptom 171 041 155 043 —4.22*

Mouth and anus symptom 163 039 150 041 —3.83*
Total 170 037 156 039 —4.24*

# standard deviation
p<0.001

3. Has9l 54

[ o

THIS) BA4Q 54 923} A58 A<z B3
A% Ase] ojalwl FAAG] B BAUSE AT
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Table 7. Score of Todai Health Index on Mental Hea-

Ith

Symptoms Injured workers Uninjured workers

Mean S.D.* Mean SD.*
Aggressiveness 193 028 187 027 —2.69*
Impulsiveness 183 047 169 046 —3.39*
Mental 172 045 159 043 —353*

irritability

Nervousness 188 048 176 051 —2.76*
Depression 178 038 164 038 —4.04*
Total 183 036 171 036 —3.80*

# standard deviation
p<0.001

Table 8. Comparisons of social support on industrial
accident
Unit: person(%)

Items Injured workers Uninjured workers  x2
Sports
yes 31 (21.8) 280 (23.D
no 109 (77.9) 911 (75.2) 0.06
no response 2 (14 21 (1D
Hobby
yes 30 (21.1) 279 (23.0)
no 108 (76.1) 905 (74.7) 113
no response 4 (28 28 (23
Comrade
yes 126 (88.7) 1052 (86.8)
no 14 (9.9 136 (11.2) 1.46
no response 2(14) 14 ( 1.2)
Crisis support
yes 111 (78.2) 884 (72.9)
no 29 (204) 314 (25.9) 1.72
no response 2 (14 14 ( 12)
Financial support
yes 111 (78.2) 809 (66.7)
no 23 (16.2) 329 (27.1) 4.00*
no response 8 ( 56) 74 ( 6.2)
Total 142(100.0) 1,212(100.0)
* p<0.05

aYEE AN A% e ol FUA ARE 4
Aol g3 FoE ool Ao ter] 225
a7t AN ARRE FAHQ AR et o
we Aoz mFo) AN ALEAo| A LAl

n|X]= fo'*&ol EUYTHTable 7).

TN B el B AEA BE Z A2y
FANT 2l Aol7} 743 & e $¢= HroYo)

TRA} Aol A7 & Ax AR 2y 47,
T2 AZWAE £A8 W= F8Y o] R §7 £
ZAolU AAA ofEl gl E2L 0S5 Yk 45
W A A AAEE 4 Ao SASH oz o
BAZF ger AAH g0l UL W £¢L we
T okehe A3 AAE 2L 03y sl
%ﬁli}@"i o8 =% Table 8).

T eol B3t ZAM AR o5t ZAYA 222t
96% 7} 558 813 Ao H AN Y T Ao
e vl Abgel EAjsjFo] vlsld EAgAo R
FroAsHA Btoh =3 -8 1T Qo] £ 25 uplgn
A7} 39 A EOA 18 Be AY) 8 27}
AHAY FEE AATAN o gon) ols EAF
Zi°§. FAE Aol7t AUk Wty FFE AF8

Fo| et éHlUr F9 AEsdAM $nE 5
74@01 AR EF 2L B7)7h U 2E S e 5o
SFgas P%Jzﬂsﬂ 24T FARH 2 Fo% BA7)
UK Table 9). 12)3 SFdef= A 2ot o}
Yt AR AHY Fe] AATHP=0.00)

E
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I
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Table 9. Drinking behavior of workers
Unit: person(%)

Items Injured workers Uninjured workers  x*
Frequency

daily; almost daily 50 (35.3) 261 (21.6)

weekly 79 (55.6) 759 (70.9) 13.37**
no drinking 5 (35 50 ( 4.1)

no response 8 ( 5.6) 42 ( 34)
Regested not to drink

from family

yes 51 (35.9) 318 (26.2)

no 87 (61.3) 859 (70.9)  6.29**
no response 4 (28 28 (21
Hard to abstain from drink

Often 18 (12.7) 106 ( 8.38)
Sometimes 59 (415) 439 (362)  6.65*
Never 58 (40.8) 640 (52.8)

no response 7 (5.0) 27 (22)

Total 142(100.0)  1,212(100.0)

* p<0.05

* p<0.01
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Table 10. Comparison of selected risk factors by inju-

red workers and Uninjured workers
Unit: person(%)

2

Items Injured workers Uninjured workers  x

Regested not to drink

yes 51 (37.0) 298 (26.8)
no 87 (63.0) 814 (732) 6.29*
no response 4 (28 25 (21)
Education
less than 9 year 51 (35.9) 198 (16.4)
9 year and over 98 (69.0) 1,004 (82.9) 26.79**
no response 7 (4.9) 23 (1.8)
Vision
Less than 0.8 26 (18.3) 87 (7.2 20.52%*
0.8 and over 116 (81.7) 1,125 (92.8) '
THI
2.0 and over 44 (31.0) 208 (17.1) 1793%
Less than 2.0 98 (69.0) 1,004 (829
Rohrer Index
less than 115.2 15 (10.6) 137 (11.3) Lo4
1152, and over 127 (894) 1,075 (887)
Total 142(100.0)  1,177(100.0)
p<0.01
** p<0.001
4 [Bh o] AMAXHEH LA H|XH|
A, BAA A% dEle SYdEs F £aR
ot tAFAA el HYE WeE S0 B 32

AYAR) B G, *]'E‘! THI% 4, Rohrer 4= Fot}

of FAM g B FLALE AFRE A%
WrolEE FHN5Y AdAd TAARE 4]
Astel o] ASY WSSL AWIIZ o) olRuse

B O el e A 718 37 B
T 7tSoY o] 2 REH £& YT Bol & 2}
itk S8 ol BYo] Us AFE oldo=
AL WEL 94 o] F FEFE o)t ged
NEe 2y AlY 080l8tE ooz 3ok THIE
2&HF7 A EE T Aoki, 1980) & 7HY Bl B}

¥

THAE o AR g2 H5E ooz Uk
Rohrer x| A3 A Fo] AR TR oo tigh
A AAFHAEE FFREIcHadm ubgy),
1977)= 7Pgstel] oA BZHUAE wigtuo de
g oo g stgith

Table 1094 §-213 ko] & K.l thAl7) o) W= Fof 4]
FE PAE Bl AASFAEE A3 Una] o] W
ated Z4ZE AGAEiE oz HIEE uxMZ A
A3 AcH(Table 11). £& UF Bo] & 25 npiltz
ZtEoly o] 2ol Al F1E B0 £ Al A ZEA}
a9 2L gl gl T2 v AgAyHE do
Ad HaH7} L6eIR e THIZ PG} & 22
A7k TAFF7E e ZRA A vlEg AgAEE o
o7 H|AE 22011 Be WEFFE vRpH)E 27
olfem AlFol4e] Y= 2EAY H)AH|E 2.90| Yt}
(Table 11).

Table 11. Odds ratio of selected risk factors

Injured workers Uninjured workers Oddsratio

Regested not to
drink from family

yes 51 298 .
ne 87 814 16 629
Vision
less than 0.8 26 85 .
0.8 and over 116 1,100 29 2052
Education
Less than 9 years 49 204 "
9 years and over 84 935 27 26.79
THI score
2.0 and over 44 203 n
Less than 2.0 98 982 22 1115
* p<0.01
** p<0.001

CRRAT FIE olg B 47} Wsh AAa)
B JERES RFHYRFOZ BAY Aol
5 Fa9 B GNNE HY AR LY} TS,
AR WA R A, 2T A LA o]}
TH 347k 498 4242 2T 448 24
d¥st £2 UF Bo| BE AF AR SFoly
Aol 18 ol B FYATE FARHoz &
93 FBEA7H YUTH Table 12).
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SE °o]FolW Y FoA A Y g2s 4y
a7l 7hd Age 2EE 27 98 T2 Haent
A2 FEF-EAA AR FE o) AYY HWFS S

2P S Bgol d5E sy A Ay

2O FAM g HE RS *1754

Ay f&z 27 2y 194 2y 55 =

7 EFolded] of 571 Eﬁﬂ

FoliM Auag 13:?47} de 2y Mdﬂ 7+ 1t

G E §-938F W4 = 2E 28 o

ATl ME A E HYshe HE wdz A5t
(Table 13). ¢

Table 12. Partial Association of Two and three factor
Interactions

Interaction GIZ‘ikelihood-ratioP
Two-factor
XA 0.05 0.82
XB 16.11 0.00
XC 13.57 0.08
XD 10.15 0.03
Three-factor
XAB 0.65 042
XAC 0.08 0.77
XAD 8.07 0.01
XBC 0.01 0.93
XBD 3.14 0.08
XCD 3.14 0.29

G? ; likelihood ratio chi-square

+ probability

+ presence or absence of industrial accident

+ persence or absence of reqested not to drink from family
< high or low educational level

i normal or abnormal visual activity

+ high or low THI score

COwm> <

Table 14+ B3 28 S48 A4y 289 39
A (B)E AN AHEA of HAAS Arh4(anti-
log) & APy SAASe] TPE Wihe) §Eo| dar
AR LA} ¥l 2] (odds ratio) S £,

T&S A B 22} BSL Bo] We T2 o
Hste) 2 W4 AL SAYL W A s walo)
B xbu) 7} 18424 A e Aol v) X Jare g
713 Bk Algo) G 2aabe) AiAls A ul%}
HE 17001903 AR A, FAH A7) thg THIZZ7

B 2EAE W 223 vste A wa v
AB] 7} 1.550] Rtk Table 14).

Table 13. Alternative of Log-linear model for industrial

accident
Likelihood-ratio
Model

G* p
1. XB, XC, XD, XA 10.38 0.50
2. XB, XC, XD 9.42 0.05
3. XB, XC 0.58 045
4. XC, XD 141 0.24
5. XB, XD 272 0.10
6. XB 33.77 0.00
7. XC 18.98 0.00
8. XD 15.47 0.00

G? ; Likelihood ratio chi-square

i Probability

: Presence or absence of industrial accident

+ presence or absence of regested not drink from family
+ high or low educational level

: normal or abnormal visual activity

+ high or low THI score

SOy

Table 14. Estimated logistic regression and predicting
ability of industrial accidents.

Logistic Standardized
regression SE.* Coefficient Exp.(B)
coefficient (B/S.E)
®)
Intercept 1.18 0.15
Education 061 0.10 6.10 1.84
Vision 0.53 0.13 4.08 1.70
THI 044 0.11 4.00 1.55

# standard error

6. Event history analysis

HYo1 B RE o) EEWSRA BAY 5
o, SPEFE A4S WEY WeE v A
L

|% 4 Q1= event history analysis® &3 ZAx=
ogE 2,

FTEHEFE GA olF A7 A7) AR F)ne=
St om BAALAL AN A o2 A A 5o}
BAE L= ZHHA R FL(d=0)E A}
oz 3o BYstgo %é?— °ﬂ gL F= =
HrE & 8 438 Fe 37] 913k Cox9
HHHE JAREE o] g3lo A l\_ﬁ A e (stepwise se-
lection) & & Ao} 2§, |8, THIA¢7} 48908

mlm
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#ol8kg o™ Rohrer A7} @2 Pgtg& EFcH(Table
15):

Table 15914 #28 3749 W =&, 9%, THI
49} Rohrer X702 event history analysisE &
A3 W 2F fod 4F¥E vHen I Axe
&3 Zth(Table 16).

Table 15. Stepwise selection of event history analy-

sis
Variables Beta SE* P
Education - —356 0.21 0.00
Age —0.08 0.02 0.00
THI 0.59 0.30 0.05
Rohrer Index —0.02 0.01 0.06
Abstention from drinking 0.33 0.22 0.33
Vision —0.34 0.03 0.20
Income -0.01 0.01 024
Regested not to drink 0.10 0.23 0.66
Freqency of drinking —0.06 0.10 0.55
Weight 0.01 0.02 0.79

# standard error

Table 16. Estimated coefficient of event history analy-
sis and prediction of industrial accident

Variables Beta SE* Exp(B)
Age —0.08 0.02 0.92%*
Education —144 0.19 0.24**
THI 1.00 0.25 2.72%*
Rohrer Index —0.01 0.01 0.99**

# standard error
* p<0.001

Tabe 162] event history analysis®] 3HAAFP)=
th4: 3] AL M (multiple regression analysis) 2} &
Aot o] B2 W] J¥S FASEE W 1 =
Y, & 2971 FBskE FEHss A AA S
A (log) & F8ld A& G FveAY 24
@ri(Allison, 1984). Th& W5 JFE FAAE o
Ao AGAS LA PE 092011 BHe) Al
A EL 0240/ THI A4y AFAR SAAHL
272013 AAFAEY FAAH LAAAEL 09991}
(Table 16).

v &

o ATE AL WEAE £33 AAste

a3
o

g
x
o
o

seteh 2R FAAg Gert A As ol
ZAH8L7) $iste] 23jold AslE P
dgzez a o5} A, JF, olg
ZTE ez BAF A7 o A s
ol A= 22 YAAM BEME 58 3
o] AAEANA Bolog Fux 3w Ao
AHste] HEAE FFHA AT dF Q49 A
e 0 A7 SHA(R S S, 1988) FL ndted A
of A7e AT FANL L Mesld HERAE
8}E e "ekA] gfu AFE ZAEYCh
28 245 817] fste] A2 9P 221 F Roh-

rer 11%‘—% ol3tr] AF Y 7IES HE o HFolAM
EFUAE W FHBG 22 g sk AlEE A
ZAGI} e Fog P 1 oAl Alerg AR
A7t 22 T2 FIAed ol Axzdel Ay
Ao Agaler A7 AE7 A9 gle Ao
HEHQ BrHE 317) 95k Wol3(1968) 2 AT Tl
o} AAFHEY 71ES Betdok

09 919 292 43T 9 A Fue 4B
24} ABEGE F45 2Ale] ALAB7 FRsht o]
AT ) BE 2228 FAT oA} Age @
& gglenz AR Anen ozstgic et
AAA% el taked A AnE AFe) g
Blge) A7k ot o ATE AYstn HENE F
Y o BT T =& Lol o] BAE Bt
=g LI

nedAs HAT AZ 8] HBVAS BH) A
A% olF2 o] Fofe) ATE WRE ¢ Ao tA
Hog digo] Hn ALY HFARME o] §3 e
19700y o] FFEojt}. A LY #F AFE
FEAFTL olEHFolL FHHSY 5L o
Adhs Zgo] daEofol stnz 29A E£AMolA ol
A BFL o8¢ 2A2Y FHALYE HEsA
FAY 2y %E%—?Q‘r FHHEFE FEEA ¥
= F7Ee dzAee ged A
AN 7P AR 23 =

rx oot L >
oM, o
2 oro aft rfr

ooy & Mo

- oX
£

A

=!
.

oodman(1971) o] A3 A2} Zo] A
#A ol A4 maximum likelihood chi-square 3t& ¥ s}y
A A stk
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AaA s FEE vile 2AES B4 93y
FAAH HAol| AFE A= oY 8JAES FAl
A 4 glojof gtk o] & Y3t S B AEN
Zo] o] SPde] FAld] &S n)He J&S
A% 4 s Wgel Fou AdAsE EXNE g
ARloAl A7t BAHA Fg 7$(censord case)7}
gorz g IARNE AMH-8717F o Hel(Soren-
sen, 1977). 1222 o] ATX e o2 SHHIES
FA B4 4 913, vl 23 (censoring data) 7}
Atk sitjets v|@A7A o] 71E B Aggte
24 A5 HUFe R o] 88 F 1o (Hanushek o}
Jackson, 1977) FEHFE olRHFS 7T JHEE
A 1243t B 4 & event history analysisE
o] g3te] AtdAE T HEe IdFE vAE= 8<de
Aty

g 22 AN Adal AR oA
HEE o|EiFE vied fHade #A7IF0
< ol dislA event history analysisollAe £
T SHYHEFE BT dSHFE T 5 AL HFTY
& 7P84* (dummy variable) 2 X8| = glonf
Zuigo] o8 AddAE FA HEe dupd
= 37 F UeAE At £ gloug o

EA o2 HE3ch

A e dubHo g we g HFojr] 1
Azt FAgHo R {o3tA ey (Robinson,
1984) o] AFAA U7} AT o] A2 F A& Lol A
g zol7h AW A2 RAMRGRLS] B Ao
205410 TREAL7L 54 ol LEAV 13%E A
Aste g i 23 £90] 309 o)l
get Aztgt, B3 & AFAe ZFE7Ie] dof
Fol w} ZEAF7E 2d vyl vsd 2R
Frolgh zpoj & LAl AAAE o B P HoiH
o 2A o] dFAFNMe AFFH ZRAFT AT
qzTA FAGHoE Rt zolrt Us HFE
AR =2 ZeQrh

AAAQA A7 A FAFAL AT o3y
AAFo] A 8ol G (L, 1988) o] AT A=
HFE AdAEH e A 2gloz YA GAz (P>0.
05) 718 g W o 23l A FolA EF-AZL AR Ee
H-g 24 AR FHNR FGYHE FHHoz HA)
ke AAF AL Tre] ol uAMBE AN fosh

2 R

Ael7t Aot A B RS FHHSE e
2R gPadoz HYHA= EHe}h =3
event history analysis®] FHNME VAZFHAEE 93
Fo] EPHd R AAPE of A 2 YEo
FEE VAT AFE L3R 2 o] AFelA
2279 AAZAY A AF 2edn AHMEAET}
A gl folg AHEAs AP AL g
sl EAo] AAZARGE I Jilel AR sle Al
A2 FAA A33ee 2&4E A 53 o B2
4BAAZE UA7] wWiEelg} A,

IZAE 0.8 o|3lQ] Atghol Aol FodA &
kom, Algo] 0.8 o] 4 Apgo]] HlBhe] Abi A wAY 2
HAHE)7E 29 o] YR Ao mFo] Aol Algo]
08 ol3t2 £ g& FEAE] *F-T’a- Agd =22
7157t @& € & don wely o)Eo hF AR
Hrwgo] Basic szch

o] AT7ZAFte| ot AR 2= AAHY A
ZBoE FAAZ g A4 401 o 5o
ol AT FAF ATl AUt 18} -7
et 88 BHads] AzdAe 43 22AE9
8% S SR F = Wete] glan ANARS
A AN # Je HAE gl APtk @y
AANA 27325 #ut o 2ol thg FAA7
h§t gido] Y B #elg 5t AddEHojor &
FAHew #2HY)

A% BHE 33 e Wiezr 2239
A8 A AR EE A EE AHEE AR Es JAA7R
2 Aolde T & ARBAE 232 Qo2 2 (Cassel,
1974; Dean# Lin, 1977) °] 7oA AL3] 3 Az}
A As e AAAAE 2AR YLk AHEF A
A E+= Kaplan $(1977)¢) AA1§F 3l 71323} 1070
28 Estged 2AFEF ALY A AATE FNAS
AFoe AFEAZ AR AL oRoe A
gxoz2 {o@ o7t Gk olRL FAHN G &
Gl Aol X3 BA2 e AHASY Bof 2
WA BEL} o] 3o B IEBAE FAY F AWV
H&o] FAHoZ {3 Aozt gNE Hez A
ZEny. agln 24 AW o 53] AA QY g0l
Ae b ELE LL F U A7 AT o B
gorm, BAFHoR 43 AHE FHAL AL =85S
worel Ado] e AFFAN 2 AP Ui 7l e



& g 5 AR7] wEolgt HAEnh

SFPe = g SR} HATIE HY e
Aoz AYHA FRo AdAs 2y B4
Aoz {olgh FAAAVE Ut ole ST}
AR e ABAAE dvke AFEARE B8
o]Z2% §(1983), Haddon # Bradess(1959), Smith %}
Kraus(1988) ol Z3ole dAjstycl wald S5 &
A7 A NGdF BARSKe vt=A] TgEojof e
FAZA o] ATFEA o]99| S dg o] e A7}
Slojot stATH

AgAE 2AS dEdte #HF AR THI
SaRF, &, AlFe] EFEE B0l M
nj o] AAH, AAF dite] 2zl
F7t #E4E 53] FAAA ABEETE Bk s AL
FEYTE AIRLE F2E 7MeAol Bvn & 5 Uk
a2 o)gEe BERRAAHSY A ngFEs dn
Algo] rod & BAS dodle 7heAdel M =
t}3t 8470t} o] event history analysisol A= A9 g-e-
ZEE 128 7 e, e dre] 98 5498
4 W& FEo] FolAlH AGAHNE Yo AP 024
ol THI A47t =od AHE dod P 2.72
o]} 1| event history analysis®] Ao 2
AR g8 9, AAFHAE7 A8 A
ez MU= 1S, THI AFRtie 1 9ol
w9 stopA dEnt AxFAxe) AGA s gy AP
0.92, 0.9901Atl. Z2A = &3} event history analysis 2
Fol A AL 4Eg 7HE & dEse P8l
S, THI A+, 2E]lx AlFol At

o] 7= F NYAE Yo R ZRA AEe] &
adhe AAE, A A% ARG S
KR R R A 42 D i < P R =T B R L TR PO RS
FYL S LA Yo A7 AA L o
oA # 7kz] AFHo] Yk

AR, & APGANA 2ALE AABPoEE AT EH
B RE A4 dutslaly] o@n oy FR/RY A
Ze] S0 wkE Aol MR Ratx gt o= o]
A7t ARAE AE 9 AR R S o] &3t =}
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