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Socioeconomic Disparities in Pregnancy Outcome and Infant Mortality: Extremely
Low Birth Weight and Very Low Birth Weight Infants in Korea, 1995-2010

Hye-Jeong Park', Mia Son>

'Department of Information Statistics, Kangwon National University College of Natural Sciences; 2Department of Preventive Medicine, Kangwon National
University School of Medicine, Chuncheon, Korea

Background: This study investigates the relationship of socioeconomic status with adverse birth outcomes (low birth weight, pre-
term birth) and the relationship of socioeconomic status with infant mortality, using the birth cohort in Korea, 1995-2010.

Methods: 8,648,035 births from National Statistics Offics, 1995-2010 were studied with respect to social variation in adverse birth
outcomes and infant mortality in Korea. The effect of social inequality was examined against adverse birth outcomes and infant
mortality using multivariate logistic regression after controlling for other covariates.

Results: Social inequality were observed in adverse birth outcomes: low birth weight (LBW, 1,500-2,499 g), very LBW (1,000-1,499 g),
and extremely LBW (500-999 g) as well as moderately preterm birth (PTB, 33-36 weeks), very PTB (28-32 weeks), extremely PTB (22-
27 weeks), and infant mortality. The effect of social inequality was higher among moderately LBW (1,500-2,499 g) and PTB (33-36
weeks) than very or extremely LBW and PTB.

Conclusion: The social inequality in adverse birth outcomes (low birth weight and preterm) and infant mortality existed and increased
in Korea from 1995 to 2010. The effect of maternal education on adverse birth outcomes as well as infant mortality was apparent in
the study results. Especially, social inequailiy in infant mortality was greater among the sub-normal births (low birth weight [1,500-
2,499 g] or preterm birth [33-36 weeks]), which suggests, social interventions should aim at more among the subnormal births. This
study suggest that tackling inequality in births as well as infant mortality should be focused on the social inequality itself.

Keywords: Low birth weight; Very low birth weight; Extremely low birth weight; Preterm birth; Very preterm birth; Extremely pre-
term birth; Infant mortality; Social inequality
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Table 1. Number of deaths, number of infant deaths, infant mortality rates according to parental education, parental employment, and birth
characteristics in Korea from 1995 to 2010

1995-1998 1999-2002 2003-2006 2007-2010
Outcome No.of  No. of in- Infan_t No.of  No. of in- Infan_t No.of  No. of in- Infan_t No.of  No. of in- Infan‘t
bith  fantdeath O bith  fantdeath O bith  fantdeath O bith  fantdeath O
rate rate rate rate

Maternal education

> University 76,7042 1,253 16 885231 1,227 14 974877 1,263 1.3 1,186,775 1,247 1.1

High school 1,718,104 3864 22 1295506 2,608 20 798780 1,554 19 623092 1,080 17

<Middle school 201,034 793 39 91,667 348 38 44,052 214 49 41,688 14 34
Paternal education

> University 1139880 1,958 1.7 111279% 1,575 14 1074613 1,379 1.3 1,235654 1,304 1.1

High school 1332202 3,104 2.3 1,043165 2,196 2.1 681,854 1,391 20 567,773 998 18

<Middle school 211,300 839 40 113,682 400 3B 56,759 228 40 40,981 136 33
Maternal employment

Non-manual 263,826 425 16 267,353 343 14 302,586 367 12 424138 417 10

Manual 88,202 249 28 75,730 167 22 76,825 156 20 938,78 128 14

Inactive 2,328,744 57228 22 1,941,624 3,660 19 1,429,378 2,499 1.7 1,323,151 1,913 14
Paternal employment

Non-manual 1,341,983 2,506 19 1195296 1,840 15 1,049,704 1,484 14 1128987 1,253 1.1

Manual 1230350 3,112 25 919235 1,984 22 647676 1,262 19 595,223 968 16

Economically inactive 110,793 291 26 149,530 337 23 84,720 206 24 103,043 203 20
Maternal age (yr)

20-24 464298 1,199 26 267,729 604 23 145,333 298 2.1 106,976 224 2.1

25-29 1464610 2,920 20 1152418 1,951 1.7 759,083 1,148 15 655,487 814 12

30-34 590,270 1,297 22 678,069 1,185 1.7 723135 1125 16 807,226 992 12

>35 145,046 398 2.7 159,106 381 24 182,444 426 23 277,408 475 1.7
Paternal age (yr)

20-24 102,383 309 30 59,683 155 26 38,767 3 24 26,892 82 30

2529 957,832 2,004 2.1 663848 1,175 18 380,481 581 15 324,975 396 12

30-34 1178778 2425 21 1,076,232 1,866 1.7 906,732 1,334 15 833379 1,008 12

>35 441590 1,154 26 467,769 963 2.1 485,594 992 20 660,071 1,019 15
Multiple birth

1 2,654,786 5686 21 2,236,724 3,930 18 1,782,288 2,802 16 1,808310 2220 12

>2 36,127 244 6.8 38780 261 6.7 38,883 237 6.1 49,999 263 53
Parity (birth order)

1 1,304,046 2313 18 1,100,717 1,630 15 928,748 1,289 14 966,121 1,031 1.1

2 1138189 2848 25 945501 1,930 20 717,844 1,307 18 707,312 1,010 14

>3 248,576 769 3.1 228,851 629 27 173517 442 25 181,176 430 24
Sex of birth

Males 1415079 37265 23 1190663 2314 19 945435 1,69 18 958498 1413 15

Females 1275870 2,665 2.1 1,08499% 1,878 17 876,356 1,360 16 901,139 1,144 13
Birth weight (g)

500-999 236 54 2288 928 200 2155 1379 301 2183 2,828 482 1704

1,000-1,499 4,000 281 70.3 5126 321 62.6 5,285 305 57.7 6,255 239 382

1,500-2,499 76,454 681 89 76,827 578 75 67,001 454 6.8 78,586 378 48

>2,500 2610259 4914 19 2,192,777 3,093 14 1748126 1,994 1.1 1,771,968 1,458 08
Gestational age (wk)

22-27 320 57 1781 1,165 216 185.4 1,610 340 2112 3,071 492 1602

28-31 5970 359 60.1 157 381 503 7,189 321 447 8,196 263 321

32-36 71,619 443 6.2 78,148 474 6.1 73,908 373 50 90,900 335 37

>37 2,613,040 5071 19 2,188,774 3121 14 1,739,084 2,020 12 1,757.470 1,467 08
Total 2690949 5930 22 2,275,658 4192 18 1,821,791 3,054 1.7 1,859,637 2,557 14

Infant mortality rate: deaths among 1,000 births.
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Table 2. Trends of adjusted OR (95% Cl) for adverse outcomes according to maternal education in Korea from 1995 to 2010

1995-1998 1999-2002 2003-2006 2007-2010
Outcome No Adjusted OR* No Adjusted OR No Adjusted OR No Adjusted OR
: (95% Cl) : (95% Cl) : (95% Cl) : (95% Cl)

Moderately LBW (1,500-2,499 g)

> University 19,929 1 27,644 1 33,653 1 47154 1

High school 48,448 1.16(1.14-1.18) 44,371 1.19(1.17-1.21) 30,763  1.20(1.18-1.22) 28547 124(1.22-1.25)

<Middle school 7910 1.49(1.45-1.54) 4,672 1.57(1.51-1.62) 2393 1.48(1.41-1.55) 2402 144(1.37-151)
Very LBW (1,000-1,499 g)

> University 1,043 1 1,817 1 2,455 1 3459 1

High school 2,525 1.19(1.11-1.29) 2,984 1.22(1.15-1.30) 2599  1.35(1.28-1.43) 2428  1.40(1.33-148)

<Middle school 422 1.38(1.22-1.55) 312 1.38(1.21-1.57) 207  157(1.34-1.83) 172 144(1.21-1.72)
Extremely LBW (500-999 g)

> University 78 1 340 1 654 1 1,389 1

High school 132 0.88(0.67-1.18) 518 1.19(1.03-1.36) 656  1.29(1.16-1.44) 921 1.31(1.20-1.42)

<Middle school 25 1.00(0.62-1.61) 67 1.55(1.17-2.06) 53 1.40(1.02-1.91) 69  1.35(1.03-1.78)
Moderately PTB (33-36 wk)

> University 20,546 1 29,135 1 36,916 1 54,518 1

High school 44,238 1.02 (1.00-1.30) 44,496 1.10(1.08-1.12) 34343 1.18(1.16-1.19) 33386  1.21(1.20-1.23)

<Middle school 6,695 1.14(1.10-1.17) 4,408 1.32(1.27-1.36) 2456  1.36(1.30-1.42) 2463  1.33(1.27-1.39)
Very PTB (28-32 wk)

> University 1,588 1 2,655 1 3,355 1 4528 1

High school 3,740 1.13(1.06-1.20) 4390 1.21(1.15-1.27) 3519 1.33(1.27-1.40) 3229  1.40(1.34-147)

<Middle school 624 1.29(1.17-1.42) 504 1.53(1.38-1.69) 282  155(1.35-1.77) 235  1.39(1.19-1.61)
Extremely PTB (22-27 wk)

> University 93 1 417 1 744 1 1,479 1

High school 198 1.07(0.83-1.38) 675  1.21(1.07-1.37) 785 1.31(1.18-1.45) 1,034 1.36(1.26-1.48)

<Middle school 28 1.03(0.67-1.59) 72 1.36(1.04-1.78) 66 1.49(1.12-1.98) 76 1.34(1.02-1.75)

OR, odds ratio; Cl, confidence interval; LBW, low birth weight; PTB, preterm birth.
*0OR adjusted for parental age, parity, and sex of birth.
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O] &5 Qo QfFo] =9kl 71 £19] 7Rt A= BAIEE o
B -FOfRtAfo|E Hox] ¢Skt =14 AToH28-3259) 9] 739 K= 7]
ZrollA] QoA of U 2] alS<=<e 7He] A2 HolA] ¢kttt

R AP0 H1,500-2,499 )9} FA o R(33-367)°]] TsiA &
o, 2] 45-EA80H1,500-2,499 8)°] 739~ 1995-1998']| o4 o]
S40] the} o) kol Hleh asSh ekol| A GopArg 2
A7} 1.26 (95% CI, 1.03-1.53), S8} 0|5} Zleho| A 1.82 (95% CI,
1.38-2.38)°] %131, 200720101 50| U O] 1520 the} o4
2l Hete] wjsto] a15shul e} £} ofa} R ol A ZF2ke] oAl
HAWAPE|7}1.32 (95% CI, 1.05-1.64), 1.74 (95% CI, 1.01-2.99) & HE
SAT|TEA oy i 4pEo] WS 4E oAy IFo] ¢
=2 A0 &2 YEITE T3 24Ho}H33-3659)2] 74-9-0f| &= 20072010
WS AlQfsil BE SA |7 oU ] iSo] e a5
oo fI3lo] =2 A0 = el th(Table 3).
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Table 3. Trends of adjusted OR (95% Cl) for risk of infant mortality in adverse outcomes according to maternal education in Korea from 1995 to

2010
1995-1998 1999-2002 2003-2006 2007-2010
Outcome Infant Adjusted OR* Infant Adjusted OR Infant Adjusted OR Infant Adjusted OR
mortality (95% Cl) mortality (95% Cl) mortality (95% Cl) mortality (95% ClI)

Moderately LBW (1,500-2,499 g)

> University 132(6.6) 1 155(5.6) 1 188(5.6) 1 178(3.8) 1

High school 442(9.1) 1.26(1.03-1.53) 371(84) 1.36(1.13-1.65) 233(7.6) 1.22(1.00-1.49) 161(5.6) 1.32(1.05-1.64)

<Middle school 105(13.3)  1.82(1.38-2.38) 51(109)  1.80(1.28-2.53) 30(125)  1.68(1.07-2.63) 23(96) 1.74(1.01-2.99)
Very LBW (1,000-1,499 g)

> University 70(67.1) 1 11(61.1) 1 116 (47.3) 1 131(37.9) 1

High school 182(72.1)  1.02(0.77-1.37) 184(61.7)  1.00(0.78-1.28) 161(61.9)  1.35(1.05-1.73) 90(37.1)  0.90(0.68-1.19)

<Middle school 28(66.4)  0.94(0.58-1.53) 25(80.1)  1.43(0.87-2.34) 24(1159) 2.14(1.24-3.71) 9(52.3)  1.23(0.55-2.76)
Extremely LBW (500-999 g)

> University 13(166.7) 1 68(200.0) 1 138(211.0) 1 246(177.1) 1

High school 35(265.2) 1.81(0.86-3.82) 118(227.8) 1.17(0.83-1.65) 139(211.9)  0.97(0.74-1.27) 175(190.0)  1.04(0.84-1.30)

<Middle school 6(240.0) 1.38(0.40-4.77) 13(194.0)  1.05(0.53-2.09) 11(207.5)  0.89(0.42-1.89) 23(3333) 2.32(1.29-4.18)
Moderately PTB (33-36 wk)

> University 89(4.3) 1 126 (4.4) 1 154 (4.2) 1 153 (2.8) 1

High school 282(6.4) 1.37(1.07-1.75) 300(6.7) 1.45(1.18-1.80) 185 (5.4) 1.17(0.93-1.45) 153 (4.6) 1.47(1.16-1.85)

<Middle school 70(105)  2.34(1.69-3.26) 46(104)  2.17(1.51-3.13) 32(130) 2.38(1.53-3.70) 17(6.9) 1.46(0.77-2.76)
Very PTB (28-32 wk)

> University 86 (54.2) 1 126 (47.5) 1 130(38.7) 1 141(31.1) 1

High school 233(62.3)  1.12(0.86-1.45) 225(51.3)  1.07(0.85-1.34) 166(47.2)  1.25(0.98-1.59) 100(31.0)  0.96(0.73-1.25)

<Middle school 38(609) 0.98(0.64-1.52) 27(536)  1.19(0.75-1.87) 20(709)  1.49(0.83-2.66) 8(34.0)  1.03(0.44-2.42)
Extremely PTB (22-27 wk)

> University 17(182.8) 1 66(158.3) 1 149(200.3) 1 249(168.4) 1

High school 33(166.7)  0.91(0.47-1.76) 136(201.5)  1.34(0.96-1.86) 162(206.4)  1.02(0.79-1.32) 180(174.1)  1.00(0.81-1.25)

<Middle school 7(2500) 152(0.53-4.41) 14(194.4) 1.60(0.82-3.13) 16(242.4)  1.22(0.64-2.36) 24(315.8)  2.65(1.50-4.68)
Values are presented as number (%), unless otherwise stated.
OR, odds ratio; Cl, confidence interval; LBW, low birth weight; PTB, preterm birth.
*0OR adjusted for parental age, parity, and sex of birth.
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