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=Abstract=
industry of Employment and Spontaneous Abortion of
Female Workers

Joung-Soon Park, Myung-Chae Na, Do-Myung Paek, Ok-Ryun Moon

Occupational Health Program, Department of Environmental Health,
School of Public Health, SNU

In Korea, female workforce has reached more than 40 % of total working population,
but the effects of work on spontaneous abortion are yet to be examined. This study was
conducted to investigate the occupational effects on spontaneous abortion.

Medical insurance claim data were used to examine the effects of the employment
status and industry of employment on spontaneous abortion. The study population was
composed of females, aged 15~44, who were the beneficiary of medical insurance in the
month of June, 1993.

The working females covered by medical insurance for industrial workers, had the
highest age-adjusted Spontaneous Abortion rate(SAB rate=claim frequency of
spontaneous abortion/claim frequency of complication of pregnancy, childbirth and the
puerperium), 6.65% whereas female dependants of medical insurance for industrial
workers had the lowest age-adjusted SAB rate, 4.54 %. Among industrial workers, the
workers in manufacturing industry had the highest age-adjusted Spontaneous Abortion
ratio(SAB ratio =claim frequency of spontaneous abortion/claim frequency of
completly normal delivery), 43.2/100 whereas those in financing and service industry
had age-adjusted SAB ratio, 16.2/100 and 20.5/ 100, respectively.

The results of the study suggest the adverse effect of manufacturing industryv on
reproduction. Work environments such as chemical exposures, overwork, awkard
posture, and job stress should be further studied for their effects on reproductive
functions of female.

Key words: medical insurance claim, insured, dependant, spontaneous abortion,
industry of employment
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dals} DG AL 48,893 700 2 Apd frak- 2,
401 A, AR AFETEE 12,745 7o)<} (Table 1).

gud

(Table 2)9llx] {Table 5)-2 47} 7% tel] A
QA 2ATAS 7LHA 2

AR ARSI A v £

=

AR, A
2 Aol

g £

Table 1. Frequency of medical insurance claim by disease and study group™

. SR AER] AT vl
o] Z+z+ 17.1 %, 27.6%, 22.3%, 25.5% 3L A}
fako] RS W] S-S HAF 7.1 %, 4.5%, 5.3
%, 5.7%olAc. FAA} AR RPR LT
o w) 7bg ARk ] o] 2gtm, A

[e]

o

TOTAL A B B C D

Disease case case case case case

(%) (%) (%) (%) (%)
All 1,544,535 292,102 908,364 88,044 256,025
(100.0) (18.9) (58.8) (5.7 (16.6)
Pregnancy- 48,893 4,274 35,181 3,398 6,040
related ™ (100.0) (8.7 (72.0) (6.9) (12.4)
Spontaneous 2,401 304 1,575 180 342
Abortion (100.0) (12.7) (65.6) (7.5) (14.2)
Normal 12,745 730 9,179 758 1,538
Delivery (100.0) (57 (76.3) (5.9 (12.1)

*Study Group A : female insureds, Medical Insurance for {ndustrial Workers
Study Group B: female dependants, Medical Insurance for Industrial Workers
Study Group C: female insureds, Medical Insurance for Goverment Employees and Private School Teachers and staffs
Study Group D : female dependants, Medical Insurance for Goverment Employees and Private School Teachers and staffs

+Complications of pregnancy, childbirth, and the puerperium. ICD-9 codes, 630.0-676.9

Table 2. Proportion of normal delivery, spontaneous abortion and unspecified abortion over pregnancy-related

cases in At group

Age Group

Total 15~19 20~24 25~29 30~34 35~39 40~44

cases cases cases cases cases cases cases

(%) (%) (%) (%) (%) (%) - (%)
Pregnancy- 4274 36 890 2046 1004 228 70
related (100.0) (100.0) (100.0) (100.0) (100.0) (100.0) (100.0)
Normal 730 4 88 398 215 23 2
Delivery (17.1) (11.1) (99 (19.5) (21.4) ( 10.1) ( 29
Spontaneous 304 4 104 117 55 16 8
Abortion (7.0 (11D (1.7 ( 57 ( 55) ( 7.0 (114
Others 3240 28 698 1531 734 189 60

( 75.8) (77.8) (78.4) (74.3) (73.1) (829 (85.7)

+Study Group A : female insureds, Medical Insurance for Industrial Workers
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-Table 3. Proportion of normal delivery, spontaneous abortion and unspecified abortion over pregnancy-related
cases in Bt group

Age Group
Total 15~19 20~24 25~29 30~34 35~39 40~44
cases cases cases cases cases cases cases
(%) (%) (%) (%) (%) (%) (%)
Pregnancy- 35181 96 5043 19749 8354 1556 383
related (100.0) (100.0) (100.0) (100.0) (100.0) (100.0) (100.0)
Normal 9719 28 1546 5775 1842 145 6
Delivery ( 27.6) - (29.2) ( 30.7) (29.2) ( 22.0) ( 9.3 ( 1.6)
Spontaneous 1575 5 157 752 507 122 32
Abortion ( 4.5 ( 52 ( 31) ( 38) ( 61) ( 78 ( 84)
Others 23887 - 63 3340 13222 6005 1289 345
( 67.9) ( 65.6) ( 66.2) (67.0) (71.9) (82.8) ( 90.1)

*Study Group B! female dependants, Medical Insurance for Industrial Workers
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Table 4. Proportion of normal delivery, spontaneous abortion and unspecified abortion over pregnancy-related

cases in C* group

Age Group
Total 15~19 20~24 25~29 30~34 35~39 40~44
cases cases cases cases cases cases cases
(%) (%) (%) (%) (%) (%) (%)
Pregnancy- 3398 1 145 1747 1254 211 40
related (100.0) (100.0) (100.0) (100.0}) (100.0) (100.0) (100.0)
Normal 758 0 21 427 295 15 0
Delivery (223) ( 0.0 (14.5) (24.4) (23.5) (1D ( 0.0
Spontaneous 180 0 10 90 57 20 3
Abortion ( 53) ( 00) ( 6.9 ( 52 ( 4.5) ( 9.5) ( 7.5
Others 2460 1 114 1230 362 176 37
(2.4 (100.0) ( 78.6) ( 70.4) (28.9) (83.4) (92.5)

+Study Group C: female insureds, Medical Insurance for Goverment Employees and Private School Teachers and staffs

Table 5. Proportion of normal delivery, spontaneous abortion and unspecified abortion over pregnancy-related

cases in D+ group

Age Group
Total 15~19 20~24 25~29 30~34 35~39 40~44
cases cases cases cases cases cases cases
(%) (%) (%) (%) (%) (%) (%)
Pregnancy- 6040 12 677 3253 1643 363 92
related (100.0) (100.0) (100.0) (100.0) (100.0) (100.0) (100.0)
Normal 1538 2 197 948 365 24 2
Delivery (25.5) (16.7) o 29.1) (29.1) (22.2) ( 6.6) (22
Spontaneous 342 0 25 138 114 50 15
Abortion (57 ( 00) ( 37 ( 42) ( 69 (13.8) ( 16.3)
Others 4160 10 455 2167 1164 289 75
( 68.9) ( 83.3) (67.2) ( 66.6) ( 70.8) ( 79.6) ( 81.5)

+Study Group D female dependants, Medical Insurance for Goverment Employees and Private School Teachers and staffs
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Table 6. Age-adjusted spontaneous abortion rate

SAB rate by study group (%) " Total
Age
Group A Group B Group C Group D
15~24 11.7 32 6.8 3.6 6755
25~29 5.7 38 52 4.2 26795
30~34 55 6.1 4.5 6.9 12255
35~39 7.0 7.8 9.5 13.8 2358,
40~44 11.4 8.4 7.5 16.3 585
.of .
No. of SAB 3240.7 22153 2677.4 2657.6 48748
Expected
SAB Rate (%) 6.65 4.54 5.49 5.45

Table 7. Regreséion results between medical insurance association's industrial characteristics and standardiz-
ed ratio of spontaneous abortion in group A(N=98)

Independant Var. F value* T value™ P vatue*™ R-square R

Industry Il 8.843 2974 0.0037 0.0843 0.290
Industry I+ 1 10.937 3.307 0.0013 0.1023 0.320
Industry [T+ I 9.122 3.020 0.0032 0.0868 0.295
Industry T+ 1V 7.753 2.784 0.0065 0.0747 0.273
Industry MM+ V 8.314 2.883 0.0049 0.0797 0.282
Industry T+ VI 6.819 2611 0.0105 0.0663 0.257
Industry H+ VI 10.822 3.290 0.0014 0.1013 0.318
Industry 14Vl 2.030 1.425 0.1575 0.0207 0.144
Industry [T+ IX 3.539 1.881 0.0630 0.0356 0.189
Industry T+ I+ 1T +M 13.270 3.643 0.0004 0.1214 0.348
Industry VI 3.812 —1.952 0.0538 0.0382 0.195
Industry I+ X 9.270 —3.045 0.0030 0.0881 0.297
Industry VI+ VWl + X 11.387 —3.374 0.0011 0.1060 0.326
Industry IV+ VI+W+IX 12.669 —3.559 0.0006 0.1166 0.341
Industry N+ V+ V[ +I+ KX 13.270 —3.643 0.0004 0.1214 0.348

* F value: MSR (Mean Square due to linear regression) / MSE (Mean Square of error)
* T value: Ho— slope=10
** P value: prob> [T}
Industry I : Agriculture, Forestry, Hunting, Fishing
. Mining
: Manufacturing
: Electricity, Gas & Water
: Construction
: Wholesales & Retail trade, Restaurants & Hotels
: Transportation, Storage & Communication
: Financing, Insurance, Real estate & Business service
: Community, social, personal service

HEsEs<=2=E=
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Table 8. Number of spontaneous abortion and nor-
mal delivery by industry of employment and age
group (unit: persons)

Industry 15~24 25~29 30~34 35~44 Total
SAB'ND™ SAB ND SAB ND SAB ND SAB ND

I 1 0 1 0 0 0 0 0 2.0
1l 60 0 0 0 I 0 0 0 1
Il 3425 23 72 7 27 6 4 70 128
v 1 0 2 4 0 2 00 3 6
v 12 2 5 0 4 00 3 11
Vi 10 8 8 27 3 13 1 1 22 49
Vi 4 0 3 19 4 21 2 6 13 46
I 533 13108 16 66 2 1 36 208
X 4 8 16105 10 52 1 7 31 172

Total 60 76 68 340 40 186 12 19 180 621

*SAB: Spontaneous Abortion
*ND: Completely Normal Delivery
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Table 9. Age-adjusted spontaneous abortion ratio by industry category

SAB Ratio by Industry Category

Age Manufacturing Financing Service
15~24 136.0 15.2 50.0 76
25~29 31.9 12.0 15.2 340
30~34 259 242 19.2 186
Expected
260.2 97.5 123.6 602
SAB person
SAB ratio 432 16.2 20.5
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Table 10. Spontaneous abortion rate by year and
gestational age (%)

Gestational 1979~81 82~84 85~87 88~90
Age (month)
2 2.0 2.0 24 2.8
3 5.5 5.5 6.0 7.7
4 6.8 7.1 7.4 9.0
9 7.3 7.7 8.2 9.7
A0 5 £~%Twurﬂz4ﬂﬁ@%%
3} o
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Table 11.
worker (93. 6)

Frequency of medical insurance claim per 100 females in the case of medical insurance for industrial

15~19 20~24 25~29 30~34 35~39 40~44

insured 8.4 20.2 29.5 31.5 33.8

dependant 144 16.2 36.1 31.5 393
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Table 12. Chemicals related to spontaneous abortion by industry (literature review)

Industry Related chemicals

Hospital anesthetic gas, antineoplastic drug, Ethylene Oxide
Electronics organic solvent, lead

Semiconductor acid, metals, organic solvent

Plastics styrene, polystyrene, CO

Chemical organic solvent

Pharmaceutical antineoplastic drug, estrogen, methylene chloride
Dry-Cleaning tetrachloroethylene, trichloroethylene

Laboratory embryotoxic chemicals
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