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(ABSTRACT)

Purpose: High—risk pregnancy, resulting in major complications, such as abortion, gestational hypertension,
and preterm labor, are on the rise, requiring intervention. Increased concentration of particulate matter
that is 10 pg per cubic meter or less in diameter (PM,,) due to increased air pollution and industrialization
has recently been noted as a risk factor for health problems, and prior studies have reported that PM,, is
related to abortion, gestational hypertension, and preterm labor.

Methods: This study used data from the Korean medical panel between 2008 and 2016 to identify 879
women with normal pregnancies and 301 women diagnosed with high—risk pregnancies. The association
between high—risk pregnancy and PM,, was analyzed using the annual average regional concentration du-
ring the same period by the Korea Environment Corporation.

Results: At 35 years of age or older, the risk of abortion (p<0.001; 95% confidence interval [CI], 1.43-2.71)
and preterm labor increased (p<0.05; 95% CI, 0.33-0.90). Married pregnant women were at a high risk
of preterm labor (p<0.05; 95% CI, 0.25-0.98), and the prevalence of gestational hypertension was high in
the metropolitan area (p<0.05: 95% CI, 12.09-25.93). On comparing the average annual concentration of
particulate matter according to the level of atmospheric ventilation of the Korea Environment Corporation
using a cutoff of <50 pg/m?, the probability of preterm labor was 2.2 times higher in groups exposed to
particulate matter concentration of >50 pg/m® (p<0.01; 95% CI, 1.49-3.25).

Conclusion: PM,, was related to preterm labor, and the risk of preterm labor was high if the average
annual concentration of PM, in the individual’s residential area exceeded 50 pg/m°.
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StA ¢l =3 d (integrating a life span approach
with a multiple determinants model) o] W2 41 A3}
= YAlo] A& E 7] EA o] A8 040 8] A7 v A= &
Q=3 Addr o] BEloA 1Al Aol &S v A=
Qelo® o] 4 2]l =8 $44 a9l A #4
Qo7 FAE &+ A% 29l (distal determinants) 2} ©]
Ao digt st =2 9 24 29 (proximal deter-
minants) o] 91tk (Misra et al., 2003).
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A2 718 9t (gestational hypertension) < Ejo}e] A A
Ao APLER o] F Qe TR FAE 5o A9
2bA gl 71298 wE, AF ol dFS = A
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Fig. 1. Conceptual framework of research,

https://doi.org/10.21896/jksmch.2021.25.1.48 49



You SI, et al. Risk Factors of the High—Risk Pregnancy and Association with Particulate Matter

2, 7 A2 4 1

o] 4= =g ddolH 9 = T th7] 1, I O|M K| St 1e(E 40| AlEy
2. volE ARE Ao &Eadint vAWA AR
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Table 1, Annual occurrence of high-risk pregnancy (n=1,180)

Variable 2008 2009 2010 2011 2012 2013 2014 2015 2016 Total
Abortion 23(9.9 20 (14.1) 20(16.7) 20(18.9) 27(20.8) 19 (18.4) 16 (11.5) 13(10.9) 14 (15.9) 172 (14.6)

Gestational HTN 5(@2.D 6 (4.2) 2 (1.7 2 (1.9 0 (O 0 (0 0 (0) 0 (0 0 (0) 15 (1.3)

Preterm labor 62 (26.6) 28 (19.7) 2 (1.7) 2 (1.9) 3(2.3) 1 (1.0) 7 (5.0) 5(4.2) 4(45) 114 9.7

High—risk 90 (38.6) 54 (38.0) 24 (20.00 24 (22.6) 30(23.1) 20(19.4) 23 (16.5) 18 (15.1) 18 (20.5) 301 (25.5)
pregnancy

Normal pregnancy 143 (61.4) 88 (62.0) 96 (80.0) 82 (77.4) 100 (76.9) 83 (80.6) 116 (83.5) 101 (84.9) 70 (79.5) 879 (74.5)
Total 238 142 120 106 130 103 139 119 18 1,180

Values are presented as number (% of year).
HTN, hypertension.
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Table 2. Annual average concentration (ug/m°) of PM,, by year and region

g g9l vAHA g o

2

Region 2008 2009 2010 2011 2012 2013 2014 2015 2016 Average
Metropolitan
Seoul 55.0 54.0 49.0 47.0 41.0 45.0 46.0 45.0 48.0 47.8
Busan 51.0 49.0 49.0 47.0 43.0 49.0 48.0 46.0 44.0 47.3
Daegu 57.0 48.0 51.0 47.0 42.0 45.0 45.0 46.0 43.0 47.1
Incheon 57.0 60.0 55.0 55.0 47.0 49.0 49.0 49.0 53.0 52.7
Gwangju 50.0 46.0 45.0 43.0 38.0 42.0 41.0 43.0 40.0 43.1
Daejun 45.0 43.0 44.0 44.0 39.0 42.0 41.0 46.0 44.0 43.1
Ulsan 57.0 47.0 44.0 46.0 42.0 45.0 42.0 47.0 44.0 46.0
Non—metropolitan
Kynggi 60.2 61.5 60.3 57.7 50.1 55.7 55.1 53.7 52.7 56.3
Kangwon 53.6 50.0 48.8 47.4 44.0 47.0 48.4 47.8 44.8 48.0
Chungbuk 58.0 60.7 59.3 54.8 50.2 55.4 52.0 48.0 42.2 53.4
Chungnam 49.3 47.8 46.8 44.5 42.0 42.0 42.8 448 48.0 45.3
Jeonbuk 50.8 53.4 53.0 50.3 48.8 50.2 49.8 50.8 50.1 50.8
Jeonnam 46.4 50.7 42.0 40.8 36.4 39.0 38.8 41.0 38.2 41.5
Kyungbuk 51.8 47.3 46.3 48.0 45.5 48.9 48.7 45.7 40.0 47.0
Kyngnam 47.0 46.6 46.4 44.8 41.5 46.8 47.1 45.9 43.6 45.6
Jeju 41.5 41.1 48.0 42.5 33.0 39.5 46 43.5 40.5 41.8
Average 54 53 51 50 45 49 49 48 47
PM,,, particles with a diameter of 10 um or less.
Table 3, High risk pregnancy by year and individual's residence (n=301)
2008 2009 2010 2011 2012 2013 2014 2015 2016 Total
Seoul 23 (7.6) 1(0.3) 2 (0.7 2 (0.7 4 (1.3) 2 (0.7 1(0.3) 4 (1.3) 1(0.3) 39 (13.0)
Busan 2 (0.7) 9 (3.0) - - 1(0.3) 1(0.3) 3 (1.0 1(0.3) - 18 (6.0)
Daegu 3 (1.0) 6 (2.0) - - 2(0.7) 3 (L.0) 1(0.3) 4 (1.3) 2 (0.7 21 (7.0)
Incheon 5 (1.7) 3 (1.0) = = 3 (1.0) 2 (0.7) 2 (0.7) = 2 (0.7) 17 (5.6)
Gwangju - 1(0.3) - - - - 1 (0.3) - - 2 (0.7)
Daejun 2 (0.7) 1(0.3) 3 (1.0) 3 (1.0) 1 (1.0) 2 (0.7) 1(0.3) 3 (1.0) - 16 (5.3)
Ulsan 2 (0.7) 3(1.0) - - 3(1.0) 1(0.3) 1(0.3) - - 10 (3.3)
Kyunggi 26 (8.6) 10 (3.3) 13 (4.3) 13 (4.3) 10 (3.3) 7 (2.3) - - 2 (0.7) 81 (26.9)
Kangwon 1(0.3) 4 (1.3) 1(0.3) - 1(0.3) - 1(0.3) 8 (2.7)
Chungbuk 3 (1.0) 1(0.3) - - 1(0.3) - 1(0.3) - - 6 (2.0)
Chungnam 1(0.3) 1(0.3) 1(0.3) 1(0.3) 1(0.3) - - 1(0.3) 6 (2.0)
Jeonbuk 4 (1.3) 1(0.3) - - - 1 (0.3) 5 (1.7) 2 (0.7) 1(0.3) 14 (4.7)
Jeonnam 1(0.3) - 3(1.0) 3(1.0) 2 (0.7) - 3 (1.0) - 4 (1.3) 16 (5.3)
Gyeongbuk 3 (1.0) 1 (0.3) 2 (0.7) 2 (0.7) = = = 3 (1.0) = 11 (3.7)
Gyeongnam 3 (1.0 2 (0.7) - - 1(0.3) 1(0.3) 3 (1.0) - 3 (1.0 13 (4.3)
Jeju 11 (3.7) 10 (3.3) - - - - - 1(0.3) 1(0.3) 23 (7.6)
Total 90 (29.9) 54 (17.9) 24 (8.0) 24 (8.0) 30 (10.0) 20 (6.6) 23 (7.6) 18 (6.0) 18 (6.0) 301 (100)
Values are presented as number (%).
3, 19lsielalo| 9/ 2ol ©1 (p<0.01; 95% CI, 1.43-2.71), ZAke] A8 v]&
o] 0.559] =4 (p<0.05; 95% CI, 0.33-0.90). 7] &2l
170] 354 o] 4FQ) 137k 354 Mwkel Q1o Hla)  olRi ] EQl QlRe] uld) Fako] BAE ] go] 059
v Yalo] wAgE ugo] 1.318) 3o (p<0.05; 9k2m (p<0.05; 95% CI, 0.25-0.98), UH-2] AFA o]
95% CI, 1.01-1.72) §-ato] WhAlsh w]fo] 1.970) 29 ol oJ5s) v m=al o 2o 13 A4 18]
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Table 4, Risk factors of high-risk pregnancy by characteristics (n=1,180)

Characteristic High—risk pregnancy Abortion Gestational hypertension Preterm labor
Yes No t or Yes No tor Yes No tor Yes No t or
(=301 (=879 ¥ (=172) =879 ¥ (=15 =879 ¥ (=114 (=879) ¢
Age (yr) 33.0#4.8 32.4+3.8 1.31 33.7#4.7 32.4+3.8 3.69" 33.8+6.8 32.4+3.8 0.90 31.0+3.8 32.4+3.8 —3.84"
Education 0.76 0.58 1.54 2.10
High school 96 265 48 265 5 265 43 265
<College 196 578 119 578 10 578 67 578
>Masters 9 36 5 36 0 36 4 36
Job 1.90 1.82 0.15 0.35
Yes 143 388 85 388 7 388 51 388
No 158 491 87 491 8 491 63 491
Marital status 1.75 0.06 0.90 5.79°
Married 284 840 164 840 15 840 105 840
Unmarried 17 39 8 39 0 39 9 39
Residence 0.52 1.11 11.66™ 1.78
Metropolitan 123 357 74 357 11 357 38 357
Non—metropolitan 178 522 98 522 4 522 76 522

Metorpolitan: Seoul, Busan, Daegu, Incheon, Gwangju, Daejun, Ulsan. Non—metopolitan: Kyunggi, Kangwon, Chungbuk, Chungnam,
Jeonbuk, Jeonnam, Gyeongbuk, Gyeongnam, Jeju.
'p<0.05. "p<0.01.

Table 5. High risk factors of high-risk pregnancy (n=1,180)

Characteristic High—risk pregnancy Abortion Gestation hypertension  Preterm labor

Age (235:1, <35:0) 1.317 (1.01-1.72) 1.977 (1.43-2.71) 1.54 (0.58-4.06) 0.55" (0.33-0.90)
Education (>college:1, <high school: 0) 0.88 (0.67-1.16) 1.07 (0.75-1.52) 0.47 (0.17-1.29) 0.73 (0.48-1.10)
Job (yes:1, no: 0) 0.84 (0.65-1.08) 0.82 (0.60-1.12) 0.81 (0.31-2.13) 0.88 (0.59-1.31)
Marital (yes:1, no: 0) 0.70 (0.41-1.20) 0.86 (0.42-1.75) - 0.50" (0.25-0.98)

Residence (metropolitan:1, non—metropolitan: 0) 1.11 (0.86-1.42) 1.17 (0.86-1.61)  7.37" (2.09-25.93) 0.78 (0.52-1.16)

Values are presented as odds ratio (95% confidence interval).

Occurrence of reproductive disease was coded 1 (occurrence of preterm labor, abortion, or gestational hypertension) or 0 (not
occurrence of disease).

Occurrence group (N=301), nonoccurrence group (N=879).

Metorpolitan: Seoul, Busan, Daegu, Incheon, Gwangju, Daejun, Ulsan. Non—metopolitan: Kyunggi, Kangwon, Chungbuk, Chungnam,
Jeonbuk, Jeonnam, Gyeongbuk, Gyeongnam, Jeju.

—, statistic value is not calculated because n value is 15 subjects and all subjects were married.

'p<0.05. "p<0.01.

A lgo] 7379 & %TH(p<0.05: 95% CI, 12.09-  thal Aol 7k 1%lem (x*=16.17, p<0.01), 715441 9] 7]
25.93). 979 W& FF, A9 uAHP IFE v AWA AV FE7F 50 ng/m’ 234 Fwko] 50 pg/m’
A4 gkgkeh. ¥4 Ak Table 59} 2. o3k}l sl kel wlel FAto] RS B0l 2.2v w3k
(p<0.01: 95% CI, 1.49-3.25). %4 A7+ Tables 6, 7
4. 0MTX|F D2 L1 nOf iky 9} 2.

AZA ol whe vl ARA (PM,) ¢ QBT FEE @ o om
9430 AFT W1 BY71E0E 50 ug/m’ Lhrol
2RSS W, QR AFAGY VAN AFE FE o ATE LAWY 9Y 2L FHekn 1Y
7b 50 ug/m’ ol3kel Mwak 23kl Qwate) 2 bl Qv WA Ge AR S B DelolEl s} A3
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