
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) which permits unrestricted use, 
distribution, and reproduction in any medium, provided the original work is properly cited.
Copyright © 2021 Korean Society of Women Health Nursing

http://kjwhn.org286

Original Article
pISSN 2287-1640 · eISSN 2093-7695
Korean J Women Health Nurs 2021;27(4):286-296
https://doi.org/10.4069/kjwhn.2021.12.12.2

Received: November 1, 2021
Revised: December 2, 2021
Accepted: December 12, 2021

Corresponding author: 
Sun-Hee Kim 
College of Nursing, Research 
Institute of Nursing Science, Daegu 
Catholic University, 33 
Duryugongwon-ro 17-gil, Nam-gu, 
Daegu 42472, Korea
Tel: +82-53-650-4831 
E-mail: sunhee421@cu.ac.kr

Comparison of infant mortality and associated factors between 
Korean and immigrant women in Korea: an 11-year longitudinal 
study
Kyung Won Kim1, Ju-Hee Nho2, Sooyoung Kim3, Byeongje Park3, Sanghee Park3, Bobae Kang3, Sun-Hee Kim4

1Department of Nursing, Daegu Haany University, Daegu, Korea
2College of Nursing, Jeonbuk National University, Jeonju, Korea
3Vital Statistics Division, Statistics Korea, Daejeon, Korea
4College of Nursing, Daegu Catholic University, Daegu, Korea

Purpose: This study compared infant mortality and its associated factors between Korean and im-
migrant women using vital statistics gathered by Statistics Korea.
Methods: Birth and death statistics from the period between 2009 and 2019 were extracted from 
the census of population dynamics data of the Microdata Integrated Service, Korea. Statistical data 
were derived from a complete survey and infant mortality was analyzed from mortality statistics 
data. Descriptive statistics were used for comparison. 
Results: The average infant mortality rate (IMR) of Korean women was 2.7 in Korea, which did not 
change significantly between 2009 and 2019; however, the IMR of immigrant women increased sig-
nificantly in 2018 to 4.2 and subsequently decreased to 2.6 in 2019. Moreover, the age of Korean 
and immigrant women at the time of infant death gradually increased from 31.1 years and 25.9 years 
in 2009 to 32.8 years and 30.9 years in 2019, respectively. The gestational age was lower for deceased 
infants born to immigrant women (mean, 31.04 weeks; standard deviation [SD], 6.42; median, 
30.00) compared to infants born to Korean women (mean, 31.71 weeks; SD, 6.48; median, 32.00). 
Immigrant women (91.7%) received slightly fewer antenatal care visits compared to Korean women 
(93.1%). 
Conclusion: It is vital to devise a plan to lower the IMR of immigrant women in Korea. Moreover, 
it is necessary to explore the factors related to infant mortality among immigrant women within the 
context of Korean societal situation, culture, and home environment. 

Keywords: Birth weight; Emigrants and immigrants; Gestational age; Infant mortality; Prenatal 
care 

Introduction 

The proportion of multicultural marriages in South Korea (here-
after, Korea) was 7.4% in 2015, which increased to 10.3% in 2019, 
while multicultural births accounted for 5.9% of all births [1]. In 
2019,  as high as 64.2% of immigrant women in Korea gave birth 

[1]. Considering the fertility rate of 0.84 in 2020 [2], the lowest 
ever recorded in Korea, the fertility rate of immigrant women has 
great qualitative and quantitative significance for Korea’s future. 

A total of 80.2% of immigrant women give birth in their early 
twenties to early thirties compared to 29.6% of Korean women 
[1] who give birth in their late thirties. As such, immigrant wom-
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en can be expected to have fewer incidents of high-risk pregnan-
cies and births, and are more likely to have healthy children. 
However, despite immigrant women not having significantly dif-
ferent indicators of pregnancy or childbirth-related outcomes 
when compared to Korean women; babies born to the former 
had rather lower neonatal Apgar scores and a higher rate of low 
birth weight, and the mother’s nationality was an important relat-
ed variable [3,4]. The majority of immigrant women living in 
Korea hail from countries in the Asia-Pacific region, where the 
environment and quality of medical care are relatively poor, and 
the rates of infant mortality, premature birth, and low birth 
weight are high [5]. Moreover, the infant mortality rates (IMRs) 
in Vietnam, the Philippines, and Cambodia, which have high do-
mestic birth rates, exceeded the United Nations (UN) IMR of 4 
[5]. In 2016, Laos has an IMR of over 50 compared to the IMR 
of 3 in Korea [5], which makes it difficult to guarantee the health 
of the infants born to immigrant women in Korea. 

Information on preterm birth, low birth weight, and infant 
health and death parameters can aid in the understanding of the 
health status of immigrant women. Furthermore, implementing 
a pregnancy and childbirth management method suitable for 
immigrant women in Korea could support having healthy chil-
dren and reducing the IMR compared to the present statistic. A 
previous study confirmed the rates of preterm birth and low 
birth weight in immigrant and Korean women [6]. Therefore, 
the current study intended to compare the IMR, mortality-relat-
ed features, and infant mortality factors of immigrant women 
with their Korean counterparts. As IMR is an indicator of ma-
ternal and child health status according to the UN’s “Sustainable 
Development Goals” identification of these determinants could 

significantly contribute to a healthier society. Furthermore, anal-
ysis of infant mortality of immigrant women will serve as an op-
portunity to determine methods to devise maternal and child 
health programs and facilitate in-depth research on vulnerable 
groups with compromised maternal and child health, in line 
with the influx of immigrant women in this era of globalization. 
This in turn, may have implications to improve health programs 
for Korean women as well. 

The purpose of this study was to compare infant mortality 
among Korean and immigrant mothers and the factors related 
to infant mortality using census microdata provided by Statistics 
Korea. The specific research objectives were as follows: (1) to 
compare IMR between Korean and immigrant women and IMR 
according to region; (2) to compare the maternal age, gestation-
al age, pregnancy outcomes immediately before the death of the 
infants, and antenatal care (ANC) visits as maternal characteris-
tics related to infant mortality between Korean and immigrant 
women; and (3) to compare birth weight, survival period, cause 
of death as infant-related characteristics affecting infant mortali-
ty between Korean and immigrant women. 

Methods 

Ethics statement: This study used existing data and did not 
require Institutional Review Board’s approval or informed con-
sent from participants. It did not involve any direct investiga-
tion or interventions in human participants.

Summary statement
• What is already known about this topic?

The infant mortality rate (IMR) is an important indicator reflecting the quality of national health care. Recently, the IMR among 
Korean women was 1.98 lower than the OECD average of 5.69. However, specific analyses of infant mortality among immigrant 
women in Korea have been lacking.

• What this paper adds
Analysis of vital statistics found that in instances of infant death, immigrant mothers were younger and underwent fewer prena-
tal-care visits; their deceased infants had lower birth weights, shorter survival times, and lower gestational ages compared to Ko-
rean women.

• Implications for practice, education, and/or policy
Policies promoting childbirth via multilanguage public campaigns, and cultural and educational programs are needed to limit IMRs 
of immigrant women. 
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Study design  
This chronological analytical study was based on the infant 
mortality population data.  

Data sources  
The data collected by vital statistics include birth and death sta-
tistics. The birth and death statistics produced by Statistics Korea 
are complete survey data, and not merely sample survey data. 
Birth and death statistics from the census of population dynam-
ics data from the Microdata Integrated Service provided by Sta-
tistics Korea [7], from 2009 through 2019, were analyzed in this 
study. The inclusion criteria were women who were Korean or of 
immigrant status (i.e., who were foreigners and became natural-
ized Korean citizens). Women with unknown nationalities were 
excluded from the analysis. 

Statistics Korea calculates the birth statistics based on the 
birth registration form and birth certificate, and the death statis-
tics based on the death certificate and autopsy report, which 
states the underlying cause of death. When a baby is born, the 
birth certificate is issued by a physician or midwife and the birth 
registration form is submitted to the local government, while 
the death certificate and autopsy report are submitted to the lo-
cal government in the event of death. The submitted data are 
collected by Statistics Korea, which stratifies them into monthly 
and annual statistical data. 

Statistics Korea classifies and aggregates the statistics on the 
underlying cause of infant mortality, i.e., death within 1 year af-
ter birth (less than 365 days), which can be used to analyze the 
number of infant deaths and factors related to infant mortality. 
In the case of infants who die immediately after birth, as there 
may be omission of notification, Statistics Korea collects not 
only death certificates but also crematorium data and supple-
mentary survey reviewed medical records to analyze the more 
specific infant death information.

Study variables 
The number of infant deaths, IMR, maternal age, gestational 
age, pregnancy outcomes immediately before the death of the 
infants, ANC visits, birth weight, survival period of the deceased 
infants, and causes of infant death were investigated. 

Definition of terms 
Number of infant deaths: The number of infant deaths was defined 
as the number of infants who died within 1 year (365 days) of 
birth. The number of infant deaths from 2009 to 2019 was ex-
tracted for this study. 

Infant mortality rate: The IMR was defined as the number of in-
fant deaths occurring within 1 year (365 days) of birth for every 
1,000 live births in a given year. The IMR from 2009 to 2019 
were extracted for the purpose of this study. 

Maternal age: Maternal age was defined as the age of the woman 
at the time of infant death. 

Pregnancy outcomes immediately before the death of the infants: 
Women who conceived and gave birth to their first-born infants, 
who subsequently died were excluded, and women who had more 
than two pregnancies between 2009 and 2019 were included. 

Causes of infant death: The causes of infant death were compiled by 
referring to only 10 major causes of infant mortality between 2017 
and 2019 according to the 7th Korea Classification of Diseases 
(KCD) [8]. The KCD was created based on the World Health Or-
ganization’s International Classification of Diseases. 

Statistical methods 
The statistical data included in this study were complete survey 
data. Descriptive statistics including frequency, percentage, mean, 
standard deviation (SD), and median were used for comparison.  

Results  

Infant mortality rates among Korean and immigrant women 
The IMR in Korean women did not change significantly from 
2.6 in 2009 to 2.6 in 2019. On the other hand, although the 
number of infant deaths among immigrant women was relative-
ly smaller compared to that in Korean women, the IMR in-
creased from 1.8 in 2009 to 2.4 in 2010, and subsequently from 
2.1 to 2.5 up to 2017. The IMR among immigrant women in-
creased significantly to 4.2 in 2018 and decreased again to 2.6 in 
2019 (Figure 1). 

The region-wise IMR in Korean women was the highest in 
Daegu Metropolitan City (744 cases, 3.8), followed by Gang-
won-do (370 cases, 3.3), and Jeollabuk-do (442 cases, 3.2). 
Moreover, the region-wise IMR in immigrant women was simi-
lar to that in Korean women, with the highest rate in Daegu 
Metropolitan City (28 cases, 4.4), followed by Gyeongsang-
buk-do (38 cases, 3.2), and Busan Metropolitan City (30 cases, 
3.2) (Table 1). 
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Maternal characteristics related to infant mortality among 
Korean and immigrant women 
Maternal age of Korean and immigrant women at the time of 
infant death 
At the time of infant death, the mean maternal age of Korean 
women was 31.1 years (SD, 4.7; median, 31.00) in 2009, which 

gradually increased to 32.8 years (SD, 5.0; median, 34.00) in 
2019. The mean maternal age of immigrant women at the time 
of infant death also increased from 25.9 years (SD, 5.7; median, 
23.50) in 2009 to 30.9 years (SD, 5.5; median, 31.00) in 2019 
(Figure 2). Moreover, Korean women exhibited higher IMRs at 
the age of 40 years or above and at the age of 24 years or less, 

Figure 1. Infant mortality rates among Korean and immigrant women for the period of 2009–2019.

Table 1. Cumulative infant deaths and mortality rate among Korean and immigrant women according to region for 2009–2019

Region
Korean women Immigrant women

Infant death (n) Live birth (n) Infant mortality rate (n) Infant death (n) Live birth (n) Infant mortality rate (n)
Seoul Metropolitan City 1,877 841,063 2.2 68 28,517 2.4
Busan Metropolitan City 758 260,260 2.9 30 9,295 3.2
Daegu Metropolitan City 744 195,246 3.8 28 6,384 4.4
Incheon Metropolitan City 749 252,473 3.0 30 10,439 2.9
Gwangju Metropolitan City 329 127,227 2.6 9 4,903 1.8
Daejeon Metropolitan City 381 136,167 2.8 10 4,617 2.2
Ulsan Metropolitan City 283 112,437 2.5 7 4,169 1.7
Sejong Special Self-Governing City 52 19,950 2.6 1 582 1.7
Gyeonggi-do 2851 1,142,681 2.5 107 46,230 2.3
Gangwon-do 370 111,705 3.3 16 5,649 2.8
Chungcheongbuk-do 363 135,896 2.7 18 7,007 2.6
Chungcheongnam-do 504 184,847 2.7 27 11,036 2.4
Jeollabuk-do 442 139,575 3.2 16 9,708 1.6
Jeollanam-do 378 148,160 2.6 16 11,450 1.4
Gyeongsangbuk-do 719 218,223 3.3 38 11,901 3.2
Gyeongsangnam-do 825 293,663 2.8 40 14,375 2.8
Jeju-do 147 55,622 2.6 10 3,252 3.1
All 11,772 4,375,195 2.7 471 189,514 2.5
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while immigrant women showed higher IMRs between the ages 
of 35 to 39 years and at 40 years or above (Figure 3). 

Gestational age of deceased infants born to Korean and immigrant 
women 
The mean gestational age of deceased infants born to Korean 

women did not change significantly from 32.32 weeks (SD, 
6.28; median, 33.00) in 2009 to 31.06 weeks (SD, 6.68; median, 
31.00) in 2019. Moreover, the mean gestational age of deceased 
infants born to immigrant women did not change significantly 
from 30.87 weeks (SD, 6.58; median, 28.50) in 2009 to 30.15 
weeks (SD, 6.86; median, 26.50) in 2019. The gestational age of 

Figure 2. Maternal age of Korean and immigrant women at the time of infant death for 2009-2019.

Figure 3. Infant mortality rates by age group among Korean and immigrant women for 2009–2019.
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deceased infants born to immigrant women was lower than that 
of deceased infants born to Korean women (Supplementary Ta-
ble 1). 

Pregnancy outcomes immediately before the death of infants born 
to Korean and immigrant women 
According to the cumulative data acquired between 2009 and 
2019, the pregnancy-related outcomes immediately before the 
death of infants born to Korean women included live birth 
(64.5%), abortion (30.2%), fetal death (3.3%), and postnatal 
death (2.0%). The pregnancy-related outcomes immediately 
before the death of infants born to immigrant women were simi-
lar live birth (65.1%), abortion (28.5%), fetal death (4.3%), and 
postnatal death (2.1%) (Supplementary Table 2). 

Antenatal care among Korean and immigrant women 
According to the data accumulated between 2009 and 2019, 
8,317 Korean (93.1%) and 341 immigrant women (91.7%) re-
ceived ANC, i.e., immigrant women received slightly lower 

ANC than their Korean counterparts (Supplementary Table 2).  

Infant characteristics related to infant mortality among 
Korean and immigrant women  
Birth weight of deceased infants born to Korean and immigrant 
women 
The mean birth weight of deceased infants born to Korean 
women decreased gradually from 1,954.19 g (SD, 1,115.11) in 
2009 to 1,800.53 g (SD, 1,175.09) in 2019. The mean birth 
weight of deceased infants born to immigrant women also de-
creased gradually from 1,690.67 g (SD, 1,136.75) in 2009 to 
1,613.53 g (SD, 1,080.27) in 2019. However, the birth weight of 
deceased infants born to immigrant women was lower than that 
of the deceased infants born to Korean women (Table 2). 

Survival period of deceased infants born to Korean and immigrant 
women 
The mean survival period of deceased infants born to Korean 
women ranged from 57.93 days (SD, 81.13) in 2009 to 65.21 

Table 2. Birth weight and survival period of deceased infants born to Korean and immigrant women in 2009–2019

Variable Year
Korean women Immigrant women

Mean SD Median Mean SD Median
Birth weight (g) 2009 1,954.19 1,115.11 1,867.50 1,690.67 1,136.75 1,090.00

2010 1,880.63 1,128.65 1,650.00 1,898.05 1,082.44 1,780.00
2011 1,900.32 1,163.50 1,760.00 1,795.90 1,027.69 1,290.00
2012 1,888.29 1,151.14 1,700.00 1,705.42 1,120.78 1,285.00
2013 1,893.13 1,118.84 1,800.00 1,891.93 1,089.38 1,705.00
2014 1,858.54 1,135.33 1,770.00 1,656.64 1,008.92 1,280.00
2015 1,880.06 1,172.15 1,810.00 1,707.62 1,062.50 1,287.50
2016 1,711.49 1,121.06 1,320.00 1,557.11 1,043.47 970.00
2017 1,910.78 1,155.12 1,890.00 1,612.31 1,039.12 1,200.00
2018 1,880.59 1,161.68 1,790.00 1,731.33 1,048.02 1,495.00
2019 1,800.53 1,175.09 1,515.00 1,613.53 1,080.27 1,080.00
Total 1,871.96 1,144.86 1,740.00 1,719.89 1,059.7 1,340.00

Survival period (day) 2009 57.93 81.13 18.00 57.77 96.87 7.50
2010 51.12 74.04 14.50 52.14 91.74 7.00
2011 54.95 81.37 16.00 37.37 61.13 12.00
2012 54.00 81.43 13.00 41.38 61.70 11.50
2013 55.66 79.62 16.00 37.73 70.50 6.50
2014 54.10 79.47 15.00 39.31 65.46 14.00
2015 57.73 84.29 15.00 28.02 64.32 4.00
2016 55.58 80.91 15.00 43.20 86.96 9.00
2017 65.21 86.21 22.00 36.38 73.33 5.00
2018 60.93 82.55 18.00 31.56 74.13 5.50
2019 55.97 79.67 16.50 49.33 79.28 10.50
Total 56.34 80.91 16.00 40.39 74.52 7.00
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days (SD, 86.21) in 2017 and 55.97 days (SD, 79.67) in 2019. 
Therefore, the survival period showed a pattern of elevation,  
followed by decline. The mean survival period of deceased in-
fants born to immigrant women, however, was 57.77 days (SD, 
96.87) in 2009, 28.02 days (SD 64.32) in 2015, and 49.33 days 
(SD, 79.28) in 2019. Therefore, it showed a pattern of reduc-
tion, followed by elevation. The overall survival period of de-
ceased infants born to immigrant women was shorter than that 
of deceased infants born to Korean women (Table 2). In addi-
tion, the survival period of deceased infants born to Korean 
women were mostly 6 days or less (the early neonatal period) 
and 28 days or longer (i.e., the infant period after neonatal peri-
od), whereas in immigrant women, 6 days or less and 7 to 27 
days (the late neonatal period) were the most common survival 
periods for the infants (Supplementary Table 3). 

Causes of infant death among Korean and immigrant women 
The 10 major causes of infant mortality between 2017 and 2019 

are presented in Table 3. According to the cumulative data from 
2017 to 2019, the most common causes of infant death associat-
ed with Korean mothers were respiratory distress in the new-
born (296 cases, 11.8%), other respiratory conditions in new-
borns (194 cases, 7.7%), and sudden infant death syndrome 
(182 cases, 7.2%). The most common causes of infant mortality 
associated with immigrant women were respiratory distress in 
the newborn (20 cases, 14.0%), other respiratory conditions in 
newborns (11 cases, 7.7%), and disorders related to the gesta-
tional period and fetal growth (11 cases, 7.7%). 

Discussion 

This study identified the maternal and infant characteristics re-
lated to mortality in infants born to Korean and migrant moth-
ers between 2009 and 2019 using vital statistics. The IMR 
among Korean women has not changed significantly for the past 
11 years. The maternal age at the time of infant death also in-

Table 3. Causes of infant death among Korean and immigrant women for 2017–2019

Causes of infant 
deaths Categories

2019 2018 2017 Cumulative total
(2017–2019)

Korean, 
n (%)

Immigrant, 
n (%)

Korean, 
n (%)

Immigrant, 
n (%)

Korean, 
n (%)

Immigrant, 
n (%)

Korean, 
n (%)

Immigrant, 
n (%)

Total 742 (100) 40 (100) 824 (100) 64 (100) 949 (100) 39 (100) 2,515 (100) 143 (100)
Certain conditions 

originating in the 
perinatal period

Disorders related to gestational 
period and fetal growth

30 (4.0) 1 (2.5) 62 (7.5) 5 (7.8) 34 (3.6) 5 (12.8) 126 (5.0) 11 (7.7)

Intrauterine hypoxia and  
childbirth asphyxiation

24 (3.2) 1 (2.5) 31 (3.8) 1 (1.6) 19 (2.0) 3 (7.7) 74 (2.9) 5 (3.5)

Respiratory distress of newborn 83 (11.2) 6 (15.0) 98 (11.9) 10 (15.6) 115 (12.1) 4 (10.3) 296 (11.8) 20 (14.0)
Other respiratory conditions in 

newborns
57 (7.7) 4 (10.0) 59 (7.2) 5 (7.8) 78 (8.2) 2 (5.1) 194 (7.7) 11 (7.7)

Cardiovascular disorders origi-
nating in the perinatal period

30 (4.0) 3 (7.5) 45 (5.5) 4 (6.3) 40 (4.2) 2 (5.1) 115 (4.6) 9 (6.3)

Bacterial sepsis of newborn 50 (6.7) 3 (7.5) 32 (3.9) 4 (6.3) 41 (4.3) 1 (2.6) 123 (4.9) 8 (5.6)
Hemorrhagic and hematologi-

cal disorders in the fetus and 
newborn

40 (5.4) 2 (5.0) 29 (3.5) 6 (9.4) 44 (4.6) 2 (5.1) 113 (4.5) 10 (7.0)

Necrotizing enterocolitis in  
fetuses and newborns

31 (4.2) 1 (2.5) 26 (3.2) 1 (1.6) 42 (4.4) 3 (7.7) 99 (3.9) 5 (3.5)

Congenital malfor-
mations, deforma-
tions, and chromo-
somal abnormali-
ties

Other congenital malforma-
tions of the nervous system

10 (1.3) 0 (0.0) 11 (1.3) 1 (1.6) 10 (1.1) 1 (2.6) 31 (1.2) 2 (1.4)

Congenital malformations of 
the heart

41 (5.5) 3 (7.5) 45 (5.5) 2 (3.1) 55 (5.8) 1 (2.6) 141 (5.6) 6 (4.2)

Congenital anomalies of the 
circulatory system

22 (3.0) 3 (7.5) 29 (3.5) 3 (4.7) 26 (2.7) 3 (7.7) 77 (3.1) 9 (6.3)

Down syndrome and other 
chromosomal abnormalities

11 (1.5) 3 (7.5) 24 (2.9) 1 (1.6) 14 (1.5) 3 (7.7) 49 (1.9) 7 (4.9)

Other causes of 
death

Sudden infant death syndrome 43 (5.8) 0 (0.0) 68 (8.3) 2 (3.1) 71 (7.5) 1 (2.6) 182 (7.2) 3 (2.1)
Asphyxia 17 (2.3) 0 (0.0) 16 (1.9) 0 (0.0) 20 (2.1) 1 (2.6) 53 (2.1) 1 (0.7)

Among the causes of infant death, only some of the causes of death in 2017–2019 were presented.
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creased gradually. The gestational age of deceased infants born 
to immigrant women was lower compared to Korean women, 
with a lower frequency of ANC visits in the former. Moreover, 
the birth weight of deceased infants born to immigrant women 
showed a tendency toward a gradual decline, which was thought 
to be related to the survival period. 

The analysis of the infant mortality trends over 11 years re-
vealed that the IMR in immigrant women was lower than that of 
Korean women; however, since 2015, the IMR of the two 
groups stands at a similar level. In particular, the IMR in immi-
grant women in 2018 was more than twice as high as than other 
years, but the birth rate of infants born to immigrant women in 
2018 did not differ from that of previous years [6], i.e., the cy-
cles of birth and death did not coincide. In Korea, the IMR for 
the past 5 years averaged 2.7, which is lower than the OECD av-
erage (4.2) [9], which illustrates the good management of ma-
ternal and child health in Korea. Although infant mortality 
among immigrant women is only 4 % of that in Korean women, 
considering the small proportion of immigrant women, the 
IMR of immigrant women is not low and deserves attention. 
The region-wise IMR for immigrant women was the highest in 
Daegu, Gyeongsangbuk-do, and Busan. However, the marriage 
rate of immigrant women was high in Jeju-do and Chungc-
heongnam-do, and the fertility rate of immigrant women was 
high in Jeollabuk-do and Jeju-do [1]. Although Daegu was also 
highest for Korean women, no specific evidence could be found 
for the high IMR in the Daegu area. As the number of neonatal 
intensive care unit beds in Daegu was 5.6 per 1,000 live births, 
second only to Seoul (7.1) [10], this further dispels any poten-
tial relationship between medical care and infant mortality. 
Therefore, efforts to find evidence for the relationship between 
maternal health, weight at birth, and neonatal care immediately 
after childbirth, may be more plausible, as they are factors influ-
encing infant mortality.  

The mean maternal age of Korean mothers at infant death was 
31.1 years in 2009 and 32.8 years in 2019, and that of immigrant 
mothers was 25.9 years in 2009 and 30.9 years in 2019. Infant 
mortality has a J-shaped relationship with maternal age, so that 
the risk increases with the mother’s age, and is high for both older 
and younger mothers [11]. In other words, the age of the mother 
is the most important variable influencing the IMR [12]. Study 
findings also support prior reports that the mean age of immigrant 
pregnant women tends to be lower than domestic pregnant wom-
en, wherein the number of older mothers increases due to in-
crease in the woman’s educational background and economic ac-
tivity [13,14]. Therefore, it is necessary to closely monitor these 

indicators to improve IMR, and a more effective health care poli-
cy is required that prioritizes issues related to maternal and child 
health in immigrant women in Korea [15]. 

The mean gestational age at infant death in this study was 
32.32 weeks in 2009 and 31.06 weeks in 2019 for Korean moth-
ers. There was no significant change in the case of immigrant 
women, with an average of 30.87 weeks gestational age in 2009 
and 30.15 weeks in 2019. We found that the gestational age of 
deceased infants born to immigrant women was lower than that 
of Korean women. However, it should also be considered that 
immigrant women were younger. The results of this study are 
indicative of the postulated correlation between early ANC and 
lower birth weight. However, birth weight may be related to ma-
ternal nutritional intake and eating habits, daily life, labor inten-
sity, and violence against women (and/or family), which were 
not documented in this study. Moreover, these results empha-
size the importance of neonatal intensive care for premature in-
fants under 32 weeks of gestation [16]. Accordingly, a prior 
study [12] has proposed providing appropriate medical infra-
structure that can improve access to obstetric support and med-
ical facilities in vulnerable areas. 

This study found that the frequency of ANC was slightly low-
er for immigrant women than that for Korean women during 
the period of 2009–2019, although both were > 91%. The issue 
of ANC for immigrant women is important as a national policy 
to maintain and promote health. Although the Multicultural 
Families Support Act was enacted in 2008 [17], and supports 
medical services including ANC and foreign language interpre-
tation services, there appears to be limitations to effective ser-
vices for immigrant women. This discrepancy between ANC for 
Korean and immigrant women was reported to be wider in rural 
areas due to the economic burden and inconvenient transporta-
tion [18]. Despite the universal well-known benefits of ANC, 
even in foreign countries, socioeconomic class and place of resi-
dence were related to IMR [19], while the expansion of medical 
coverage for low-income groups increased the use of prenatal 
care [20]. In Korea also, policy to support medical expenses for 
pregnancy and childbirth increased the use of medical care by 
pregnant Korean women who had fewer ANC requirements 
[21]. Therefore, despite guaranteeing health coverage for prena-
tal care [22], wider use by immigrant women in Korea has been 
limited. The IMR is a representative measure of the level of na-
tional health and welfare [23], and an ANC policy that recog-
nizes and responds to the current situation is needed. It is neces-
sary to establish an organic cooperative relationship between 
public health centers and the centers for healthy family/multi-
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cultural family support, to facilitate prenatal management of im-
migrant women [24], and to provide online video education in 
their native language. In addition, it would be helpful to utilize 
immigrant women as lay helpers so that pregnant women from 
the same country can be encouraged to receive timely ANC [14].  

The birth weight of infants who died between 2011 and 2019 
and were born to immigrant women was lower than that of Ko-
rean women, and their average weight was 152.1 g or less. The 
birth weight is related to the gestational period, which is con-
firmed by the results of this study, i.e., the gestational period of 
deceased infants born to Korean women was 32 weeks, whereas 
that for immigrant women was 30 weeks. Park et al. [14] investi-
gated pregnancy and delivery in immigrant women in Korea 
over a 10-year period and found that 52% of immigrant women 
gave birth within 37 weeks of pregnancy and 48.6% of women 
gave birth to newborns weighing less than 2.5 kg, indicating a 
relationship between birth weight and gestational period. Ryu et 
al. [18] found that immigrant women of mixed nationality were 
at a higher risk of giving birth to a low-weight baby if it was their 
first child, but Korean women were at a higher risk of giving 
birth to a low-weight baby if it was their second child, suggesting 
that the IMR may decrease from the second child for immigrant 
women. Given that birth weight is a risk factor for maternal age, 
physical characteristics, obstetrical malformations, and fetal 
malformations [5], the relationship between these factors and 
infant mortality also needs to be confirmed. 

Infants born to immigrant women showed a shorter survival 
period of 15.9 days compared to Korean infants. Moreover, the 
mortality rate in the early neonatal period (less than 7 days of 
age) was 40.0% to 61.9% for infants of immigrant women, and 
the mortality rate in the late neonatal period also varied greatly 
from 14.0% to 37.1%. On the other hand, the early neonatal 
mortality rate of Korean infants ranged from 33.7% to 41.1%, 
while the mortality rate in the late neonatal period did not 
change considerably from 18.3% to 21.8%, and the mortality 
rate was low. The wide range of such fluctuations in the IMR for 
immigrant women can be attributed to the failure to continu-
ously manage the health of these women and their fetuses. Early 
and late neonatal mortality are included in the perinatal mortali-
ty rate, and have various causes, such as a high-risk pregnancy 
and specific pre- and postnatal infantile diseases [5]. Park et al. 
[14] reported that 56.4% of immigrant women experienced 
pregnancy-related complications and 50.3% of newborns were 
diagnosed with a disease. However, there is a difference between 
the rates of premature and low birth weight babies born to im-
migrant and Korean women [18]. 

Therefore, devising an intervention for immigrant women that 
can prevent infant mortality based on the knowledge of the cause 
of death in the early and late neonatal periods should be priori-
tized. Moreover, it is necessary to supervise medical facilities and 
their accessibility for immigrant women to continuously manage 
high-risk pregnancies and provide optimal newborn care. 

The causes of death among infants of immigrant women for 3 
years from 2017 to 2019 were dyspnea (14.0%), other respirato-
ry diseases (7.7%), fetal growth-related disorders during preg-
nancy (7.7%), and hemorrhagic and hematological disorders in 
fetuses and newborns (7.0%). The causes of infant death in Ko-
rean women were dyspnea (11.8%), followed by other respira-
tory diseases (7.7%). In 2019, however, 7.5% of infants of immi-
grant women had Down syndrome and other chromosomal ab-
normalities, including Edwards syndrome and Patau syndrome, 
suggesting the need to strengthen prenatal diagnosis of genetic 
diseases in immigrant women. 

According to the international classification of infant mortali-
ty, specific conditions originating before and after birth, congen-
ital anomalies, deformities, and chromosomal abnormalities are 
broadly classified under 10 categories [25]. Therefore, a moni-
toring system for high-risk immigrant women, pregnant women, 
and intensive neonatal care should be established and imple-
mented, while interventions to reduce the association with such 
risk factors in immigrant women should be planned. 

The limitation of this study was that it was not possible to 
identify all of the various factors related to the IMR because it 
utilized previously collected census microdata acquired by Sta-
tistics Korea. It was not possible to identify the characteristics of 
infant mortality according to nationality since the data of Statis-
tics Korea were not classified by the nationality of immigrant 
women. Despite this limitation, this analysis of vital statistics 
provides specific information that can be used as indicators to 
evaluate national and public health and provide basic data for 
healthcare planning and medical policies. 

In conclusion, the IMR associated with immigrant and Korean 
women was similar for the period of 2009 to 2019. However, con-
sidering that the total number of infants born to immigrant wom-
en is only a fraction (5.4%) of the number of infants born to Kore-
an women, the IMR of immigrant women cannot be inferred to 
be low. Therefore, measures to lower the IMR in immigrant wom-
en and efforts to determine the reason for the high IMR in Daegu 
and Gyeongsangbuk-do areas should be undertaken, since the 
proportion of immigrant women is small. Ensuring that immi-
grant women fully access ANC visits is of utmost importance, so 
that immigrant women can give birth to a child of normal weight 
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at full term. This is because the mortality rate in the early and late 
neonatal periods will be lowered if low birth weight newborns and 
premature births are reduced through appropriate prenatal man-
agement and support, in addition to the identification and man-
agement of other high-risk factors. Moreover, genetic manage-
ment for chromosomal abnormalities as well as adequate support 
at the time of birth may further lower overall IMR. Immigrant 
women and their infants can contribute to the quantitative and 
qualitative expansion of Korean society, which is struggling with 
an extremely low fertility crisis. Policies promoting childbirth via 
multilanguage public campaigns, and cultural and educational 
programs may alleviate IMRs in immigrant mothers. Future stud-
ies that identify factors that increase the IMR in Korea and com-
pare them with the maternal and child health indicators of the 
countries of origin of immigrant women, would also be helpful to 
better understand the context of societal, cultural, and home envi-
ronment influences. 
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