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1z Introduction ::

Female Participation in Labor Force
on the Rise, but Still Barely 50%

Female labor force participation rate in Taiwan (%)
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T Int;'—oductio =

v' Why working women quit their jobs when they get pregnant?
(Aren’t they forced to or have to quit their jobs?)
v Are there specific jobs that more tendency to miscarriage?

v' Are there epidemiologic data of reproductive health related with

working?

v How much work itself affect reproductive health?

Chemicals Long working hours

Physical agents Shift work
Ergonomic Job stress r
factors ()
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:: Materials & Methods ::

* Study populations

- Korean National Health Insurance (NHI) claim data of all insured women diagnosed

with puerperium codes(O00 — 099), including pregnancy, delivery and abortion
- NHI covers over 97% of Korean population

- 430,343 pregnancies, 340,088 deliveries, 90,396 abortions and other obstetric

outcomes were included for study population

cf.) Total newborn baby in 2013 of Korea : 436,455

h-well o AboutUs  Sodial Security NHIProgram  Long-TermCare  Healthinsurance ~ Community Training Course
Insurance Guide onSHI

NHIS tzen, Systemof Korea
Socil Security System _Health Security System |
€I NHIProgram

o Operational structure of National Health Insurance Service
Korea Health Care System Se
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Abstract

BACKGROUND: Nurses encounter multiple occupational exposures at work which may harm their reproductive health. The purpose of the
study was to compare pregnancy complications and outcomes including cesarean deliveries, tocolysis, miscarriage, and preterm labor
between female nurses and comparable women who were not nurses in Taiwan.

METHODS: This nationwide population-based study was performed using the National Health Insurance Research Database from 1997 to
2008. We identified 3,656 pregnancies among 2,326 nurses and 111,889 pregnancies among 74,919 non-nurses. A generalized estimating
equation was used to compare risks between the two groups.

RESULTS: The rates of tocolysis (28.6 vs 22.3%), miscarriage (6.0 vs 5.3%), and preterm labor (8.1 vs 4.4%) were significantly higher among
nurses than non-nurses. After adjustment for background differences, nurses had significantly higher risks for cesarean section (adjusted OR
1.12 [95% confidence interval (CI) 1.03-1.22]), tocolysis (OR 1.18 [95% CI 1.09-1.29]), and preterm labor (OR 1.46 [95% CI 1.28-1.67]) than
non-nurses.
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.: Materials & Methods ::

* Study variables and ICD-10 codes

Variables ICD-10 code

Abortion 000-006 (000-0069)

Missed abortion 0021

Spontaneous abortion 003
Delivery 080-084
Pregnancy Any insured woman who experienced abortion or delivery

; : Any insured woman diagnosed with missed abortion or spontaneous
Miscarriage

abortion

Threatened abortion

0200

Preterm labor

060 (0600, 0601, 0602, 0603)

IUGR

0365
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== Materials & Methods ::

* Insurance qualification type

- Employee-insured(workers), Dependents(non-workers), self-employed insured and
medical aid

* Industry field classification

- Industry field was categorized using the Korean Standard Industrial Classification
(KSIC), which is based on the International Standard Industrial Classification(ISIC)

Ex.) Manufacturing(Section)
- Manufacture of computer, electronic and optical products(Division)

- Manufacture of electronic components and boards(Group)

*Logistic regression analysis, adjusted for economic status and age
- Insurance fee is categorized into 20 groups which is proportional to salary
'/
‘
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Age
(Mean=SD)

Income
(Mean=SD)

Obstetric outcomes

Pre cy .
- - R T
9 9 ©) @) @) @) )
. 3112 177,887 41,042 27218 6.925 27.426 2380 3253
Non-working women 219,767 (446 1212438) (80.9) (19.1) 12.4) 32 (125) (10.6) (153)
: 31.00 162,201 48454 31,301 8.572 36220 23,905 3473
All working women 210.576 @304y  990E47D) (77.0) (230 (12.9) @n 172) (11.4) (1.6)
: ; 3113 201 111 73 15 60 37 3
Agriculture, forestry. and fishing 402 (421 7.97(=4.68) (72.4) @76) (182) G7) (14.9) ©2) ©.7)
. : 3139 48 12 0 1 1 7 0
Mining and quarrying 60 (205  10.65:4.36) (80.0) (20.0) (15.0) an (183) (1L7) (0.0)
. : 3040 25.721 8.086 5.056 1.455 5772 3674 488
Manufacturing 33.785 (411 1111E465) (76.1) (239) 15.0) 43) 171) (10.9) (14)
<% i 3151 430 142 ) 20 7 o1 14
Electricity. gas. steam, and water supply 631 (£3.40) 13.17(=4.39) a15) 25) (14.6) 46) (154) (144) 2
Sewerage. waste management. materials 144 31.57 722(2428) 108 36 27 1 16 11 0
recovery, and remediation activities (=4.01) G : (75.0) (25.0) (18.8) 0.7) (11.1) (7.6) 0.0
: 3184 4630 1.443 950 238 083 604 84
Construction 6.073 @303 42431 (76.2) (238) (15.6) 39 (16.2) ©9) (14)
: ; 3121 : 15475 5.074 3241 863 3441 2.165 350
Wholesale and retail trade 20.539 (=4.10) 8.92(=4.67) (75.3) (4.7 (15.8) 4.2) (16.8) (10.5) 1.7
: 3115 2034 827 543 150 655 418 73
Transportation 3,761 @350) 1147:439) (780) 22.0) (134) 40 174) (L1) (1.9)
Accommodation and food service 31.10 : 2.823 1.042 637 202 610 386 64
activities L85t @4y Aee4d) 73.1) (27.0) (16.5) G2 (158) (10.0) 7
: " : 3131 5.068 1.386 9205 245 1.088 762 115
Information and communications 6.450 (£3.69) 10.61(=4.62) (78.6) C15) (14.0) 33 (169) (118) 1s)
— - i 3101 11.200 2.903 1.900 545 2407 1713 267
Financial and insurance activities 14,199 (£338) 13.98(=3.75) (79.6) (20.4) (13.4) 38 (17.0) (12.1) (1.9)
Real estate activities and renting and 3146 : 3,530 1.117 737 101 803 545 78
feasing 4.646 @386 273459 (76.0) (24.0) (15.9) @1 (17.3) (L7 a7
Professional. scientific, and technical 31.10 7.699 2373 1.585 409 1,754 1.194 190
activities 10.070 386 390453 (76.5) (23.6) 15.7) @1 (174) (11.9) (19)
Business facilities management and i 3063 7700414 4532 1615 1.032 202 1132 604 78
business support services . (+4.38) 704 (738) (26.3) (16.8) @43) (184) (113) 13




-+ Rééult -+

Obstetric outcomes

E Age Income -
Industry Pregnancy (Mean=SD) (Mean=SD) Delivery \bortion Missed Spontaneous  Threatened Preterm IUGR

%) : %) abortion abortion abortion labor %)

» * %) (%) (&) (%) i
. s . . 31.77 12,595 3,057 2,077 542 2,587 1.842 288
Public administration and defense 15.648 3.36) 11.09(=3.30) (80.9) (19.5) 133 G.5) (16.5) a18) s
. 31.55 29,217 7.780 5,215 1,391 6.067 4.144 523
Education SS @367  O48E493 (79.0) (1.0) a1 3.8 (16.4) 11.2) 14
. e 30.57 26.442 8495 5421 1.455 6.497 4175 642
Human health and social work activities 34918 3.84) 9.31(x4.50) 5.7) 43) (15.5) 42 (18.6) 12.0) 1s)
Arts, sports, and recreation-related 31.22 847 308 204 49 219 136 23
PRECIS 1154 @0y S9EA3D (73.4) ©6.7) a7 “2) (19.0) (118) 2.0)
Membership organizations, repair, and 10,042 30.99 8.37(24.28) 7.645 2.398 1.523 455 1.835 1.190 178
other personal services > (=4.04) : : (76.1) (23.9) (15.2) 4.5) (18.3) (11.9) (1.8)
e ) 31.11 354 104 64 22 82 55 4
Activities of households as employers 458 4.02) 8.61(x4.13) a73) @7 (14.0) @3) 7.9 120 ©9)
Activities of extraterritorial organizations 33.76 86 32 25 6 22 12 1
and bodies 118 u375) IEHEADS) (72.9) Q71 @12) G.1) (18.6) (10.2) 0.8)
31.10 340,088 90,396 58.609 15.497 63.655 47.194 6.726
Total AMA gadyy OGS (79.0) 21.0) (13.6) 3.6) (148) (11.0) (16)
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.. Miscairiage Threatened abortion Preterm labor IUGR
Industry division Pregnancy
N(%) AOR N(%) AOR N(%) AOR N(%) AOR
. . 27.42 232 2
Non-working women 219,767 3351453; 1.00(Ref)) (71‘;'5 1.00(Ref) (31’0.86% 1.00(Ref) 3(’1 553) 1.00(Ref)
o 39,963 36,229 23,905 3,473
All working women 210,576 (19.0) 126(1.23-128) (172) 138(136-141) (114) 110(1.07-112) (1) 1190113125
. 6,511 5,772 3,674 488
Manufacturing 33,785 (153) 135(1.31-139) (171 137033142 {10.9) 1.02(0.99-1.06) (1.4) 1.02(0.92-1.12)
: 1,188 983 604 84
Construction 6.073 (19.6) 1.18(1.10-1.26) (16.) 1.31(1.23-1.41) ©9) 1.02(0.93-1.11) 1.4 1.02(0.82-1.28)
Wholesale and retail trade 20,539 (42*3%‘; 1.29(1.25-1.34) (3’1-6411) 1.34(1.29-1.39) éﬁg 1.02(0.97-1.07) (3,57()) 1.24(1.11-1.39)
: 693 655 418 73
Transportation 3,761 (184) 134(1.23-146) (174) 1510.39-165) arny U 1(1.00-1.24) 1.9) 1.30(1.00-1.68)
Accommodation and food service 839 610 386 64
g 3,864 Q17 140(1.29-152) (15g) 128(117-140) (10.0) 0.98(0.87-1.09) a7 1.25(0.97-1.62)
Information and communications 6,450 (11’7158()) 1.12(1.04-1.20) (11,2%3 1.36(1.27-1.45) (117 %2) 1.14(1.05-1.23) (1118§ 1.29(1.06-1.56)
Financial and insurance activities 14,199 (21;‘?3 1.18(1.13-1.24) (21*74?)7) 1.36(1.30-1.42) (11,7 IS 1.11(1.05-1.17) (f%; 1.20(1.05-1.37)
Real estate activities and renting 928 803 545 78
s Tonsiiig 4,646 200y 128(1.19-138) (173) 141030-152) 117 11501.05-126) an 1.22(0.97-1.54)
Professional, scientific and technical 1,994 1,754 1,194 190
adtiitios 10,070 (19.8) 1.29(1.22-1.35) (17.4) 1.39(1.31-1.46) (11.9) 1.16(1.09-1.23) (1.9) 1.39(1.19-1.61)
Business facilities management and 1,324 1,132 694 78
i aRha i 6,145 (O1s) L47(1.38-157) (I34) 148(1.39-159) (113) L11(1.02-120) (13) 0.94(0.74-1.19)
Public administration and defense 15,648 (21‘2173 1.08(1.02-1.14) (3165‘@7) 1.34(1.27-1.41) (lff‘gz) 1.16(1.09-1.23) (1285 1.37(1.18-1.58)
. 6.606 6.067 4144 523
Education 36,988 (17.9) 1.12(1.09-1.16) (16.4) 1.33(1.29-1.38) (112) 1.09(1.05-1.13) 14) 1.04(094-1.15)
Human health and social work 6.876 6.497 4175 642
serorie 34918 (o7 1330129137 (I36) 1470143152 (120) 114(110-118) 15 134(123-146)
Arts, sports and recreation related 253 219 136 23 .
R 1,154 (1.9 1.45(1.25-1.67) (19.0) 1.52(1.31-1.77) (118) 1.17(0.97-1.40) 2.0) 1.55(1.02-2.35)
Membership organizations, repair 1,978 1,835 1,190 178
ail olfier perscanl Sevites 10,042 (lo7y 127(1.20-134) (Ig3) 1440137152 (f19) 118(110-125) 1.8) 1.33(1.13-1.55)




* Workers of Manufacturing section (Miscarriage)

vs. Public

vs. Non-workers

Industry No. of administrative workers
(Mt Bliscage Adjusted OR Adjusted OR
(95% CI) (95% CI)
Hard-coal and lignite fuel briquettes and Refined
18 1.96(1.15-3.36) 2.01(1.17-3.43)
Petroleum Products
Electrical equipment 174 1.69(1.41-2.03) 1.85(1.55-2.21)
Other Transport Equipment 31 1.56(1.03-2.38) 1.72(1.14-2.61)
Pulp, Paper and Paper Products 50 1.46(1.06-2.03) 1.59(1.15-2.19)
Wearing apparel, Clothing Accessories and Fur
_ 144 1.35(1.11-1.64) 1.44(1.20-1.73)
Articles
Electronic Components, Computer, Radio, Television
o _ 1,769 1.32(1.22-1.43) 1.40(1.33-1.48)
and Communication Equipment and Apparatuses
Other Machinery and Equipment 399 1.30(1.15-1.47) 1.39(1.25-1.56)
Fabricated Metal Products, Except Machinery and
_ 151 1.23(1.02-1.49) 1.35(1.13-1.63)
Furniture
Other manufacturing 1,082 1.26(1.15-1.37) 1.33(1.24-1.42)
Food Products 311 1.22(1.06-1.4) 1.33(1.17-1.52)
Basic Metal Products 129 1.22(1.00-1.5) 1.33(1.09-1.62)
Chemicals and chemical products except
, - , 277 1.25(1.08-1.44) 1.31(1.15-1.49)
pharmaceuticals, medicinal chemicals
Motor Vehicles, Trailers and Semitrailers 344 1.18(1.04-1.35) 1.27(1.12-1.43)
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== Results ::

Workers of Human health and social work activities(#4 T{E#)

Human health and social work ~ Reference group
activities

vs. Non-working women vs. All working women Vs. Education

Crude OR Adjusted OR Crude OR Adjusted OR Crude OR Adjusted OR
Miscarriage 1.32(1.28-1.36) 1.33(1.29-1.37) 1.05(1.02-1.09) 1.06 (1.03-1.09) 1.12(1.08-1.16) 1.18 (1.13-1.23)
Threatened abortion 1.49 (1.45-1.54) 1.47 (1.43-1.52) 1.10(1.07-1.13) 1.07 (1.04-1.10) 1.14(1.09-1.18) 1.09 (1.05-1.13)
Preterm labor 1.13 (1.09-1.17) 1.14 (1.10-1.18) 1.07 (1.03-1.10) 1.05 (1.01-1.09) 1.07 (1.02-1.12) 1.04 (0.99-1.09)
Fetal screening abnormalities 1.40 (1.27-1.54) 1.29 (1.17-1.43) 1.47 (1.33-1.62) 1.43(1.30-1.59) 1.40(1.23-1.59) 1.44 (1.25-1.66)
IUGR 1.25 (1.14-1.36) 1.34 (1.23-1.46) 1.14(1.05-1.25) 1.17 (1.07-1.28) 1.30(1.16-1.46) 1.30 (1.15-1.47)

Bold values indicate statistically significant
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:: Results ::

* Workers of human health and social work section (Miscarriage)

Industrial class of human
health and social work

activities

Reference group

vs. Non-working

women

vs. All working

women

vs. Education

Hospital

1.30(1.23-1.36)

0.99(0.90-1.08)

1.19(1.13-1.26)

Medical and dental practice

1.52(1.45-1.59)

1.07(1.02-1.12)

1.27(1.21-1.34)

Public health centers

1.18(0.85-1.64)

1.14(1.09-1.20)

1.00(0.72-1.39)

Other human health activities

1.67(1.34-2.08)

0.90(0.65-1.25)

1.42(1.14-1.77)

Residential welfare facilities

1.37(1.21-1.54)

1.28(1.03-1.59)

1.16(1.02-1.31)

Non-residential welfare facilities

1.24(1.14-1.34)

1.04(0.92-1.18)

0.98(0.90-1.07)
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== Discussion ::

» Maternity Protection Act (since 2013)

"All working women with a fetal gestation age of less than 12 weeks or more than 36
weeks are able to reduce their daily working time by 2 hours.” (Only for public
administrative workers)

Maternity
Protection Act

Miscarriage 17 I

percent
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OR for Abortion(vs. Non working women)
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== Results ::

THREATENED ABORTION RATE
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OR for Threatened Aborion (vs. Non-working women)
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OR for Preterm Labor (vs. Non-working women)
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== Discussion ::

* Limitations of this study
- Study was based on the industry field, not jobs in that field
- Consideration of individual's duration of working and time interval from working to pregnancy

- Consideration of individual's medical history (i.e., Obstetrical history)

- Strengths of this study
- A number of study populations
. Included almost 80% of all pregnancies and deliveries of each year

- Suggest the epidemiological data regarding reproductive health in women workers

* Further investigations

- Case control study for Maternity protection law or other legislation
- Focusing on specific jobs and reprotoxic agents

- Newborns with fetal abnormalities and mother’s work environments

- Dysmenorrhea, amenorrhea / Hard-to-gestation and Infertility including man workers )
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== Conclusion ::

v Working women are at risk for adverse pregnancy outcomes such as
miscarriage, threatened abortion, preterm labor, and IUGR. Work
activities per se can negatively affect maternal health.

v’ Major industries placing women at high risk for adverse pregnancy

outcomes are
(1) Business facilities management and business support services
(2) Manufacturing
- Petroleum products, Electrical devices, Papers, Clothes
(3) Human health and social work activities
- The smaller workplace, the worse reproductive health
(4) Wholesale and retail trade

(5) Professional, scientific, and technical activities »
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taiwan tfr = H'H Q

HH| O|ofx] A =3 NS =L 273 Lo

A Z 0 2F 233,0007H (0.442%)

Taiwan Total fertility rate - Demographics - IndexMundi
https://www.indexmundi.com/taiwan/total_fertility rate.html v O] I O|X| HHH5|7|
Facts and statistics about the Total fertility rate of Taiwan. Updated as of 2018.

Taiwan's birthrate now world's 3rd lowest | Taiwan News

https://www.taiwannews.com.tw/en/news/3312276 v O] H|O| X| B1 5} 7|
2017.12.4. - The TFR in Taiwan is 1.13, reported UDN. Of the counties with the lowest TFR, only
Taiwan has a population over 10,000,000 people. Chart of ...

How Taiwan Boosted Fertility |_Institute for Family Studies
https://ifstudies.org/blog/how-taiwan-boosted-fertility ¥ O| H|O| X| H L5} 7|

2018. 2. 1. - The total fertility rate (TFR) in Taiwan has been below replacement level since 1984, and it
dropped to a historic low of 0.9 (with 167000 babies ...

)
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Figure 1: Trends in Births and TFR in Taiwan, 1951-2017
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We Can Do It!




