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An Epidemiological Study on the Industrial Injuries among Metal Products
Manufacturing Workers in Young-Dung-Po, Seoul

Jung-Hee Lee, M.D.

Departmednt of Preventive Medicine and Community Health, College of Medicine,
Chung-Ang University, Seoul 151, Korea
(Director: Prof. Kyou-Chull, Chung)

The followings are the results of the study on industrial accidents occurred at 12 factories
manufacturing metal products during the period of 2 years from January 1980 to December 1981
in the area of Yong-Dung-Po in Seoul.

The results of the study are as follows:

1. The incidence rate of industrial injuries was 45.7 per 1,uuu workers o1 tne sample group and
the rate of male (54.0) was three times higher than that of female (17.5).

9. In age groups, the highest rate was observed in the group of under 19 years old with 83.5,
while the lowest in the group of 40s.

3. It was found that those who had short term of work experience produced a higher rate of
injuries, particularly, the group of workers with less than 1 year of experience showed the
highest rate of it as 48.1%.

4. In working time, the highest incidence rate occurred 3 and 7 hours after the beginning of their
working showing the rate of 6.0 and 6.1 per 1,000 workers, respectively.

5. The highest incidence rate was observed on Monday "as 8.4 per 1,000 workers, and it was
18.3% in aspect of the days of a week.

6. In aspect of the months of a year, the highest incidence was observed on July as 5.4 per
1,000 workers and the next was on March as 4.8. These figures account for 11.8% and 10.5%
of total occurrence in respective month.

7. In causes of injuries, the accident caused by power driven machinery showed the highest rate
with 37.5%, the second was due to handling without machinery with 17.294, and the third was
due to falling objects with 14.295, and striking against objects with 10.2%, and so on.

8. By parts of the body affected, the most injuries 84.3% of them occurred on both upper and
lower extremities with the rate of 58.8% for the former and 25.5% for the latter. Fingers

were most frequently injured with a rate of 40.3%. Comparing the sites of extremities affected,
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rate of injuries on the right side was 55.0% and 45.0% on the left side.

9. In the nature of injury, laceration and open wound were the highest with 34. 0%, the next was

fracture and dislocation with 31.9%, and sprain was the third with 8.1%.

10. On the duration of treatment, it lasted less than one month in 68.99% of the injured cases, of

which 14.5% of the cases were recovered within 2 weeks,

and 54.4% of them were treated

more than 2 weeks. And the duration of the treatment tended to be prolonged in larger industries.

11. The ratio of insured accidents to uninsured accidents was 1 to 4.7.
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Incidence rate of industrial injuries by Age and Sex and industry group

1 I Total

—————_______ Industry I
\\\

Content -
Age M F

Both M

F Both M F Both M F  Both

Less than No. of workers 64 6 70
19 Cases 6 6
Incid. rate 93.8 85.7

62. 5

24 136 464 324 788 640 354 994
7 63 7 70 76 7 83
51.5 135.8 21.6 88.8 118.8 19.8 83.5
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No. of workers 256 32 288 642 120 762 3,620 1,052 4,672 4,518 1,204 5,782

20~29 Cases 26 1 27 34 6 40 190 16 206 250 23 273
Incd. rate 101.6 3.2 93.8 53.0 50 52.5 52.5 15.2- 44.1 55.3 19.1 47.2

No. of workers 172 172 604 68 672 1,814 470 2,284 2,590 538 3,128

30~39 Cases 21 21 26 26 69 11 80 116 11 127
Incid. rate "122.1 122.1 43 38.7 380 23.4 350 44.8 20.4 40-6

No. of workers 60 60 254 34 288 804 496 1,300 1,118 523 1,650

40~49 Cases 1 1 14 14 25 4 29 40 4 44
Incid. rate 16.7 16.7 55.1 48.6 31.1 81 22.3 358 7.5 26.7

No. of workers 16 16 28 2 30 240 - 60 300 284 60 344

Over 50 Cases 3 1 4 9 1 10 12 2 14
Incid. rate 107.1 500 133.3 37.5 16.7 33.3 42.3 33.3 40.7

No. of workers 568 38 606 1,640 248 1,888 6,942 2,402 9,344 9,150 2,688 11838

Total Cases 54 1 55 84 7 91 356 39 395 494 47 541
Incid. rate 95.1 26.3 90.8 51.2 28.2 48.2 51.2 16. 2' 42.3 54.0 17.5 45.7

Incidence rate of injuries was calculated per 1000 workers

As WAL T2 1000 & 45. 70| 2 F
247t 64.0, o 2p7t 17.52 PRp7b 38 o]AF =gk,
oAl Try -2 2=k 10009 7 100 =] =k ¢
2| (Group 1)7} 90.8, 100~500% <3 =| (Group 1)}
48.2, 5007 o] Ak 1A (Group W)7}F 42.302 A4eda
FRJ 24E Aidte AS B cH(Table 1),

2) g Ay Ryay

AT Az 452 194 ofsHFo] 1,000
% 83.5% 7t T oh-go] 20~294 2 47.2, 504 o]
Aro] 40.7, 30~394] 40.6, 40~494]Fo| 26.72 7}

*skeh.

0T 35
80 F
70
60 b

r a7 06 407
whp

30
20 |- 267

Incidence rate (per 1000 workers)

11 . ' 1

1O 20 30 40 50-°14¢
Age

Fig. 1. Incidence rate of industrial injuries by age.

oAl T odwd wWAEe Group IefAE 30~
3947} 122.12 712 =3 Group [ oA 504 o]4b
o] 133.30.% 7}&4 =2 Group Mol A& 194 o] 37}
88.82 7} 4 =& A4S wolx g}(Table 1;Fig. 1).
TR 4w uggo Group [olA & 951, o
26.3, Group oA & 51.2, o 28.2, Group I[o]A
w512, o 16.22 vlelykel(Table 1).

_ Table 2. Industrial injuries by years of setvice

Mustry :
Gl G1

GH Total
Years of serv?e\
22 23 149 194
0-5 or less 40.0 25,3 377 359
4 .8 54 66
0. 5~1 7.3 8.8 137 12.2
- 16 14 g2 111
97.3  15.4  20.7  20.5
6 20 38 74
2~3 0.9 220 121 137
5 3 10 22 35
~4 54 10.9 5.6 6.5
1 6 16 23
4~6 1.8 66 41 42
4 8 18 30
5~10 7.3 8.8 4.6 5.5
0 2 6 8
10 or more 9.9 L5 L5
Total 55 91 395 541

100 100 100 100

(upper: No. of cases
(lower: Percentage of cases
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Fig. 2. Incidence rate of industrial injuries by the time after beginning the work in a day.

Table 3. Incidence rate of industrial injuries by the
time after beginning the work in a day

Scale of
indust. | I i Total
No. of
w 606 1888 9344 11838
Time
- 2 4 23 29
0~1(hr) 5 503 6) 2.1(4.4) 2.5(5.8) 2 4(5.4)
1~2 4 10 48 62
6.6(7.3) 5.3(11.0) 5.1(12.1) 5.2(11.5)
93 10 16 45 71
16.5(18.2) 8.5(17.6) 4.8(11.4) 6.0(13.1)
304 10 12 43 65
16.5(18. 2) 6.4(13.2) 4.6(10.9) 5.5(12.0)
45 5 3 21 29
8.3(9.1) 1.6(3.3) 2.2(5.3) 2.4(5.4)
b 2 3 16 21
3.3(3.6) 1.6(3.3) 1.7(4.1) 1.8(3.9)
67 4 13 55 72
6.6(7.3) 6.9(14.2) 5.9(13.9) 6.1(13.3)
78 5 10 32 47 '
8.3(9.11) 5.3(11.0) 3.4(8.1) 4.0(87)
g~g 2 8 45 55
3.3(3.6) 4.2(8.8) 4.8(11.4) 4.6(10.1)
9~10 3 7 26 38
8.3(9.1) 3.7(7.7) 2.8(6.6) 3.2(7.0)
lo~il 2 3 23 28
3.3(3.3) 1.6(3.3) 2.5(5.8) 2.4(5.2)
11~z 4 2 18 24
1 6.6(7.3) 1.1(2.2) 1L.9(4.6) 2.0(4 4
55 91 395 541
Total g5 g(100) 48.2¢100) 4. 3(100) 45.7(100)

upper: No of cases, lower: Incidence rate (per 1000
workers)

( ) Percentage of cases

stz F3, okZoz el 1247ke 2 d4t. &
AAM A F 0~14] Zhell 1000% 7 2.4, 1~24] 7ko] 5.2,
2~3A kel 6.0, 44 7kell 5.5, 5A17F 2.4, 647 1.8,
7A 7ke] 6.1, 84} Zkol 4.0, 94 7kell 4.6, 104] 7k 3.2,
1147 2.4, 124 7ke] 2022 Zd AA F 347k
48t g ezt A 7ol Aol wel A it
74 7ke] ThA FAAsbg vt zbAdte Akl U4l

FrE 2gEE G, GIAAE =4 A4 F 34
F Egooh ghAste 747kl Al Eobshd

24 7ol Fobstg whot Aaste] 74 7kl 7b
=& w4grci(Table 3, Fig. 2).
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Teble 4. Incidence rate and percentage distribution of
Industrial injuries by the day of a week

Table 5. Indidence Rate and percentage distribution of
industrial injuries by the month of a year

«Industry Industry
x.‘\ G1 GI GH Total / No. of I. I il Total
\Wworkers
606 1888 9344 11838 Month \ 606 1888 9344 11838
of a week \ of a year
5 17 22
Sunda 6 13 21 40
nday 2.6(5.5) 1.8(4.3) 1.9(4.0) January g 9(10.9) 6.9(14.2) 2. 2(5.3) 3.4(7.4)
9 20 70 99 3 7 20 30
Monday 1) 9(16.4)10.6(22.0) 7.5(17.7) 8.4(18.3)  February 50 o0 50 0 % 16.1) “2.56.5)
9 15 71 95 8 10 39 57
Tuesday 14 9(16.4) 7.9(16.5) 7.6(18.0) 8 0(17.6)  March 13.2(14.6) 5.3(11.0) 4.2(9.9) 4.8(10.5)
11 8 58 77 . 2 5 39 46 ’
Wednesday 5 9000)  4.2(8.8) 6.214.7) 6.5(14.2)  Aprl 3.3(3.6) 2.6(5.5) 4.2(9.9) 3.9(8.5)
8 15 64 87 7 8 36 51
Thursday 13 5(14.2) 7.9(16.5) 6.8(16.2) 7.3(16.1) ~ May 11.6(12.7) 4.2(8.8) 3.9(9.1) 4.3(9.4)
. 11 9 68 - .88 1 10 . 38 49 )
Friday 15 9000) 4.8(3.9) 7.3(17.2) 7.4(16.3)  Jume 1.7(1.8) 5.3011.0) 41(9.6) 4.1(9.1)
7 19 47 73 .
ST 11,6012 D10.120-9'5.0011.9) 6.2013.5)  July 5.9(10.9) 5. 8012, 13 5.0011.9) 5. 411 8)
55 91 395 541 2 8 24 34
Total g0 8(100) 48.2(100) 42. 3(100) 45.7(100)  “UESt  Zas 6y 42(8.8) 2.6(6.1) 2.9(6.3)
upper: No of cases 5 3 23 31
lower: Incidence Rate (per 1000 workers) September 8.3(0.1) 1.6(3.3) 2.5(5.8) 2.6(5.7)
( ): Percentage of cases 5 6 43 54
October ¢ 5(0.1) 3.2(6.6) 4 6(10.9) 4.6(10.0)
Lade 744 & HAEE Bols A3 gLt F 4 7 30 41
=5 7T FEE - November ¢ 67.3) 3.7(.7) 3.27.6) 3.5(7.6)
adel 7 BASAEA ALHE ARl ot A . . . .
Qag Assd 2 WFe gech(Table 4, Fig. 3).  DeMBET g 9010.9) 1.6(3.3) 3.7(8.8) 3.7(8.1)
6) &H M Total 5 91 305 541
A5 48 S 140 1,000% 2 3.4, 24 90. 8(100) 48.2(100) 42.3(100) 45.7(100)

2.5, 390] 4.8, 4¥0] 3.9, 59 4.3, 6¥9°] 4.1, 74
5.4, 84 2.9, 9¥o] 2.6, 104 4.6, 114 3.5, 12%
o] 3.724 790 A Ex th&E 3Holw 240l st

A4 E ez 34(3,4,58)0] 13(28.4%) 41 5(6,7,8

. Rate (per 1000 workers)

Upper: No of cases, lower: Incidence rate
( ): Percentage of cases

9)o] 12.4(27.2%), 7+4(9,10,118)°] 10.7(23.3%)
A4(12,1,29)0] 9.6(21%)2 Ao A Fx AL
o] 7}A- wrgici(Table 5, Fig. 4).
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Month

4. Incidence rate of industrial injuries by the month of a year.
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Fig. 5. Percentage distribution of industrial injuries by causes (ILO classification).

Table 6. Number and percentage distribution of indu-
strial injuries by causes classified in accord-
ance with the ILO classification

Industry
I I g Total
Causes
: 16 26 161 203
Machinery 20.1 286 40.8  37.5
0 0 3 3
Transport 0.8 0.6
I 0 1 0 1
Electricity L1 0.2
Explosion, Fire, 5 1 10 16
Hot substances 9.1 1.1 2.5 3.0
Poisoning, Corrosive ( 2 12 14
substances 2.2 3.0 2.6
Falls of ground 0 0 11 11
2.8 2.0
Striking against 8 13 34 55
object 14.5 14.2 8.6 10.2
Falling object 10 16 51 77
18.2 17. 6 12.9 14.2
Handling without 13 18 62 93
Machinery 23.6 19.8 15.7 17.2
3 2 18 23
Hand tool 5.5 2.9 4.6 4.2
Persons falling 0 10 27 37
11.0 6.8 6.8
0 2 6 8
Others 5.9 5 L5
Total 55 93 395 T
ota 100%  100% _ 100%  100%

8) Msiel Bz 2 X

A 2o A H 4 B3 1 (FH)
40.3%2 7} =3 thgo] SH(BH) 11.1%, <%
(GF) 10.0%, A (RE)7 8.5%, &2 (B1R) 7. 9%,
33 (FE) 6. 5% =4 ALA (L) 7 58. 8%, 1A
F(TEED7E 25.5%2 AR (HED 7L A4 9] 84.3% 8
Table 7. Number and percentage distribution of indu-

strial injuries by injured parts of body

\\h‘d““ry I 1 x
. Cases

Parts of body —~ NO(%) No(%) No(%) No(%)

Total

Head 1(L.8) 4(4.4) 4.0) 9.7
Eye 0 0 0 0 13(3.3) 13(2.4)
Face, Neck 3(5.4) 1(1.1) 11(2.8) 15(2. 8)
Back 4(7.3) 6(6.6) 16(4.1) 26(4.8)
Chest 1(1.8) 3(3.3) 4(:0) 8(1.5)
Abdomen 0 0 111 100.2) 2(0.4)
Arm 3(5.4) 4(4.4) 39(9.9) 46(8.5)
Hand 6(10.9) 5(5.5) 43(10.9) 54(10.0)
Finger 25(45.5) 35(38. 5) 158(40) 218(40. 3)
Leg 3(5.4) 7(7.7) 25(6.3) 35(6.5)
Foot 4(7.3) 11(12-1) 45(11. 4) 60(11.1)
Toe 5(6.1) 12(13.2) 26(6.6) 43(7.9)
Others 0 0 2(22) 1002.5) 12(2.2)
Total 55(100) 91(100) 395(100) 541(100)

upper: No. of cases; lower: Percentage of cases

( ): Percentage of cases.
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Fig. 6. Percentage distribution of industrial injuries by insured parts of body.
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#H), &= (B,
Aol ole} Fx)
7, Fig. 6).

Ak F abed As X3z E R #Eo] 45.0%,
$2o0] B5.0% = 10%3 = $%0] weol wAs}
2 vebyieh(Table ).
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=y siAe wom VPEP%D}(Table
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Table 8. Number and percentage distribution of indu-
strial injuries on extremities (Rt and Lt)

Tintustry
I I I
In juredm

Lt 26 36 143 205
56. 5 48.6 42.6

20 38 193 251
Rt 13.5 B4

Total

46 74 336 456

Total 100 100 100 100

upper: No of cases
lower: Percentage of cases

9) M3 EFH Mal

AT A FRE LT
2 7}.1:3 ;z]-o] 34, 0% 2. 7].201- U"_I
2 31.9%, m‘a} 8.1%, A4A At 7.6%, 34
%, EFrarol 6.5%9 wolge 1
dAx gl

Frw as] FRE wANEE GI, GldaAE &
Aoy 2Fs 44 2 AA3nd gz adde f4

3 225 nodof(Table 9, Fig. 7).

Table 9. Number and percentage distribution of indu-

strial injuries by nature of injury

Industry

Total
No(%)

I it i
No(2%) No(%) No(%)

Cases

Nature
of injury

Laceration,
open wound

18(32.8) 28(30.7) 138(34.9) 184(34.0)

Contusion 3(5.4) 10(11.0) 22(5.6) 35(6.5)

Foreign body 0 0 6(1.5)  6(1.1)

Sprain, strain  5(9.1)  8(8.8) 31(7.8) 44(8.1)

Fx. Disloca- 22(40.0) 29(31. 9) 122(30.9) 173(31- 9

tion
Burn 5(9.1) 4(4.4) 27(6.8) . 36(6.7)
Nerve, Spine 1(1.8) 0 6(1.5) 7(1.3)
“Traumatic 1(1.8)  9(9.9) 31(7-8) 41(7.6)
Amputation
Asphyxia 0 0 0 0
Intoxication 0 0 0 0
Electric shock 0 0 0 0
Superficial injury 0 0 1¢0.3) 1(0.2)
Eye injury 0 0 1€0.3)  1(0.2)
Tooth 0 222y 9(2.3) 11(2.0)
Others 0 1. 1) 1(0.3)  2(0.4)
Total‘ .55(100) 91(100) 395(100) 541(100)
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Fig. 7. Percentage distribution of industrial injuries by nature of injury.

10) 2eE=2 2 s

Table 10. Number and percentage distribution of ind-
ustrial injuries by duration of treatment

Industry
I I i Total
Duration .
89 ~25  15(27.3) 19(20.9) 44(11.1) 78(14.5)

25 ~17]4 26(47.3) 47(51.6) 221(55.9) 294(54.4)

1~37049  7(12.7) 22(24.2) 113(28.6) 142(26.2)
3~62 4(7.3) 2(2.2) 12(3.0) 18(3.3)
6Me~1wd  1(1-8) 1(1-1)  3(0.9)  5(0-9)
19 o] 2(3.6) O 200.5)  4(0.7)
Total 55(100) 91(100) 395(100) 541(100)
( ): percentage of cases
* 544
50L /A\
N\
40} \
\
h
30t
262
20t \
1ok 145
33 0.0' o7

8D 2W M 3M oM Y- Bk

Curation

Fig. 8. Percentage distribution of industrial injuries

by duration of treatment.

As|ALEY fokrld e Astecks A
HY AER0IY, 549)E Flfes o 25~14,

o] 54 4% 2 A B 8U~2%F7t 14.5%, 3~67)
el 3.3%01% 649 oA 1.6%d £t

(Table 10, Fig. 8).

11) MME e BiAYE T5Y

AR Asleh v AR Al wAEE AbA -
A E Z2AF 10008 B 45. 705 w] Ak E A H (7Y
o] 8l)E 213.62.% Al 259.30] o] v §L1:4.7
2 byt (Tabie 11).

Table 11. Ratio of uninsured accidents to insured ac--

cidents
\ Ircustry
I i il Total
Accident 606 1888 9344 11838
Insured 55 91 395 541
Accident 90. 8 48.2 42.3 45.7
Uninsured 305 564 1,660 2,529
Accident  503.3 298.7 177.7 213.6 -
360 655 2,055 3,070
Total 594.1  346.9  219.9  259.3
Ratio 1:5.5 1:6.2 1:4.2 1:4.7

upper: No of cases
lower: Incidence rate (per 1,000 workers)

A

N.:l_

2 AAAE AzdAl 25 A dgE
50. 91}

A=
il

4
Chicn

2 Zza}b 10009 3 45.7H 0.2 19744 0]9 g

AP 514k B7k gt P xAfdA4

— 194 —



2

|5 Alzqlo] 107.42 744 & $& 2oy ok
24 e sk 2 e Aole] SRR ¥ 4 913
on w vholrl 2aE AARA g dFu
T 9T AAL 229 Ason 4o oY
FE mgch. A4 A& gAE
2 @ 54.0 o 17.62 A7k o 39 o4 EA et
W AL ojPe el 4.7 10j5 o] 2.7 112
Sgiek. ol 2are] o xbelA
Al vebte A 2aA £E A Bohe 2k
A8 A%l FARE 71 ¢ Aoz A
Feae 1009 = uk 2o e 0.8, 500
% A4 e

M

)

A& £ oﬂeﬂﬁé w-ag 80 194 o] 3l7t 83.5, 20

~29417} 47.22 4 304] 139 AL B4 g&
AL 19 o]® AVl ol x]she 504 o] Abo] 717 =&
o|® A7 JA e ol E i‘}i‘;} ol& ol#e] FH-E
4% 2440 A oo BE FAHES A7}
g Aoz AEs = dgol %iﬁhﬂ wtal A
o ATE AT AT ANE PE F4 B 2
o4 neh Frhgon @

T4 ded PYLIE AOZOL TEAG5} Do)
HaE e e Fon & uhsh o] L Aol
45 13 elakFo] 48.1%2 o)9¢ 31.5%, o]e

ael bt A delgg
Boi Aol weh e W
shgl et

A LA DAL 2 AAE 347kl LA o]
Axz Hget A3 Fasd 1A% B S
Aol 43 Ed o]k AV oA 11~127, &%
2~3A0] 7ba we A doldvhe A dAeg
on Pe0RYS AARE LANGE 1AL
2o AN 29 AR5 B 5Eo] A7 Aol w

)

slzz qldle] = dts 7]

2(3,4,59)0 713 gl ¢4 (28.4%)
) X’}z'} Aasted ALolr 2% 7

Abs e 2 X (FIE) 40.3%, S(8)
11.1%, T(@ 10. ooo, AR (BB 8.5%,, FAGR
18) 7.9%9) o224 AAF(LE#H)7T 88.8%, 1A
PP 7 26.5% 2 A4 ] 84.3% 8 A= 85 o] 7
ol o]® Ve AR YAH Gt FEE ¢
FollA GI, GEellA4 GOt Wi (Back)s}l #.& A

o rlo

& FHEe AT $E JAz 8A 2o dPy
oz Suylsina T’fiouﬂ woh o8 g3y wmo
Aoz maelch

Argh=| & Zow npi $-Zo] oF 10% AHE " ol
wAsgom oPe e et Adt Ao E
24t

87| 7bE L2 254 o] 5442 A
g ohgo] 1~3749 26.2%2 Yehos, 2277
14D ol W7t 68.9% 24 209 Afedal F2A 80%
of ulal Aol o]P9 64.8%, U9 6l.2%dE &
el R el delWe B/ 7] GIdA
74.6%, GUolA 72.5%, GUIA 67%=2 27} =

£45% Ank V¥t A3 A we Aoz
dehaeh AL A AR e Ade] wAse
F2A 10009 % A% AL 4570 dox w44

F ANE 218602 o9 WEE 11472 el

i ez AVE o] g ¥Fol 20~30M HE Ao
2 et gent w AAE A 24040 A
AA £4e zdete] AFAE GEsd A2E U
ARS zAG Aolra AAze ¥4 ge F409

ek F4 ot
V. 2 oF

1980. 1. 138} 1981.12. 3174x] =l 2
A 124 F4 2 AAAAE AzgA

— 195 —



*Wzﬂﬂu 544 245 42 AAe g5 A
L A EAEe 22 10008 % 45709 &t
54.0, =} 17.52 YA oA o 3u) 01 AF o] LA}
I TR FFE G Eo) A4St AFE Bgrt

2. AAEe g9 TAEL 194 vlwke] 83.52
AL Fa 40~494 7} A %M‘E}

& 2 u
3 ZF odrd U4 EExe

2 —?_L—‘%"ifrﬂ BeFE A sﬂﬂ % skeh.
C AR AA F A d g W B EE 2
7ﬂx1 % 34 7k] 6.0, 7A%ke] 6.12 F A& o] Fg

o},

5 a9 A T Hade
4 Eokm gedol s ok .

6. 9d Ald WAEL 78] 5.4(11.8%)2 A
Eota tho] 3¥E 4.8(10.5%)4A . AldE LS
o 2ol 13(28.4%) 2 7HF B9t

7. Asideld wAguiEE A 9!‘&‘7)4\01 37.5%
2 7HA Fm, ogol /1 Tdel 4%, IdaE, FE
O % Ao Ak 17.2%, 14.2% B 10.2%E A 84
o},

8. Abs] R-gl W ubgul 5= ARA] B-(LEER) 7 58. 8%
A B (FBE)7F 25.6% = AshA (E TR AA 9
84.3% @ o °|F FA(FIH)7t 40.3% = U EN Al
' LEE $Zo] 10%HE Wk
P e 4R 2 aAe] 34.0%
o] T4 W &F% 31.9%, 93

8.4(18.3%) =

L

£ 2504 1€ o] 54.4
%z 7}A k3 1R wlake]l A4l 9 68.9% = o -
Eolglon A FEI F4E A8 4AHE

A%e 2y
1 AL A o AL A e 1147
o191

—References—

1 AA 44 eils A,
1980.

2. o] Fg: F4 A G A A o] g Q4
Fake e abA] 15 ¢ (2) 293~302, 1975,

3. o5 At Alehel AE AR I AbedefEd
6 : (4)37~80, 1967.

4. o]k Aol A 24
8 : (1)37~70, 1969.

BF 82~91,

z311-

5. Aol : TEwAYL. AL, 94 329, 1962
olA o : ¥k AbRA S AFEl B3 A =
Abed . BAbela &AL 17 (1)1~19, 1977

Zzo) Hof FTEAEY AdAol w3t
ZA AT, B g AR 17 1 (2)103~117, 1977,
7 B AfadA) TEAEY AgAsd %
14 : (1)81~88, 1981.
24 =% 11(4),1977.

& 24 ol 4o 5 A
9. dkbared ;1976 E AR A& &
4

]

10. A : AAHEA. BFAALAE 6 D11
~14, 1967. '

1 R4 3RS AYAT Ana] b 2%
2 zAdT. Ak EE A, 10 : (1)166~175,
1977.

12 A4 2229 Ayl 33 24 T4k

o} 3 8: (1)25~35, 1969.
13. ILQ: Accident Prevention 15~31, Geneva,1961.

— 196 —



