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Abstract
Teenage mothers are at high risk for maternal and neonatal complications. This study aimed to evaluate the socioeconomic
circumstances of teenage pregnancy, and determine whether these increased risks remained after adjustment for socioeconomic
circumstances inKorea.Using theNationalHealth InsuranceCorporation database,weselectedwomenwho terminatedpregnancy, by
delivery or abortion, from January 1, 2010 to December 31, 2010. Abortion, delivery type, and maternal complications were defined
based on the International Classification of Diseases-10th Revision. We compared teenagers (13–19 years at the time of pregnancy
termination) with other age groups and investigated differences based on socioeconomic status, reflected by Medical Aid (MA) and
National Health Insurance (NHI) beneficiaries. We used multivariate analysis to define the factors associated with preterm delivery.
Among 463,847 pregnancies, 2267 (0.49%) involved teenagers. Teenage mothers were more likely to have an abortion (33.4%) than
deliver a babywhen comparedwith other age groups (20.8%;P<0.001). About 14.4%of teenagemothers hadnever receivedprenatal
care throughout pregnancy. Among teenagemothers, 61.7% of MA recipients made fewer than 4 prenatal care visits (vs 38.8% of NHI
beneficiaries) (P<0.001). Teenage mothers more often experienced preterm delivery and perineal laceration (P<0.001). Teenage
mothers (<20years)were2.47 timesmore likely tohavepretermdelivery thanoldermothers (20–34years;P<0.001). Teenagemothers
had higher risk of inadequate prenatal care and subsequently of preterm delivery, which remained significantly higher after adjusting for
socioeconomic confounding variables and adequacy of prenatal care in Korean teenagers (P<0.001).

Abbreviations: aOR = adjusted odds ratio, CI = confidence interval, ICD-10 = International Classification of Diseases-10th
Revision, MA = Medical Aid, similar scheme of Medicaid in the United States, NHI = National Health Insurance, NHIC = National
Health Insurance Corporation, SD = standard deviation, WHO = World Health Organization.
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1. Introduction

Teenage pregnancy, defined as pregnancy in girls aged 10 to 19
years, is a major public health issue. More than 16 million babies
(11% of all births globally) are born to adolescent girls.[1]

Although most teenage pregnancies occur in developing
countries, this is also a major concern in developed countries.[1,2]

Teenage mothers are at high risk of maternal and neonatal
complications. Delivery in adolescents is a leading cause of death
in young women,[1] and the associated obstetric complications
include maternal anemia, hypertensive disease in pregnancy,
preterm birth, urinary tract infection, and so on.[3,4] Further-
more, the perinatal death rate is higher in neonates born to
adolescent mothers, and the risk of neonatal morbidities is also
increased.[5–7]

It is controversial whether adverse pregnancy outcomes are
derived from the deprived socioeconomic status of such
mothers[8–10] or their biological immaturity.[5,6,11] These con-
flicting results may be explained by the heterogeneity of study
design, differences in the medical care system related to
socioeconomic status, or differences in the size of the study
population.
To examine this issue, the study evaluated the socioeconomic

circumstances of teenage pregnancies, and determined whether
teenage pregnancies are at higher risk even after adjustment for
socioeconomic circumstances in Korea.
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2. Methods

2.1. Data source

To investigate pregnancy, prenatal care, and delivery among
teenagemothers in Korea comprehensively, we used the data from
the National Health Insurance Corporation (NHIC) database,
which is the sole healthcare insurer in Korea, enabling provision
of uniform medical care to all Korean citizens. The NHIC
accumulates all medical records, including personal information,
based on medical claim data submitted from healthcare providers.
2.2. Operational definitions of teenage mother, abortion,
delivery, and maternal complications

In this study, a teenage mother refers to a female aged 13 to 19
years at the time of pregnancy termination. Abortion, the type of
delivery, and maternal complications were defined based on the
International Classification of Diseases-10th Revision (ICD-10)
(Table 1).
2.3. Patient selection and data processing

Using the NHIC database, we selected women whose pregnancy
terminated, by delivery or abortion, between January 1, 2010 and
December 31, 2010. The total number of subjects was 463,847
women, andwedivided thesemothers into a teenagemother group
(2267) and a nonteenagemother group (461,580). After excluding
cases of abortion, the final database consisted of 367,088 mothers
(teenagemothers: n=1509andnonteenagemothers: n=367,088).
To this database, we then connected each person’s medical records
and personal information in NHIC database.
2.4. Statistical analysis

We compared the teenage group with the other age groups, and
then also investigated whether there were any differences in the
Table 1

The definition of abortion, delivery, and maternal (obstetrical)
complications.

Variables ICD-10 code

Abortion O00–O08 (O00–O089)
Delivery
Cesarean section O82 (O820–O829), O842
Vaginal delivery O80 (O800–O809), O81

(O810–O815), O83
(O830–O839), O840, O841

Maternal (obstetrical) complications
Preeclampsia O14 (O140–O149)
Eclampsia O15 (O150–O159)
Gestational hypertension O13
Gestational diabetes mellitus O244
Placenta previa O44 (O440–O441)
Abruptio placentae O45 (O450–O459)
Obstructed labor O64-O66 (O640–O669)
Preterm delivery O601
Acute pyelonephritis O23 (O230–O239), N10,

N12, N159
Perineal laceration O702, O703
Obstetric hemorrhage O67 (O670–O679), O72

(O720–O723)
Fetal stress O68 (O680–O689)

ICD= International Classification of Diseases.

2

teenage group according to their socioeconomic status. As a
proxy indicator reflecting socioeconomic status, we divided
subjects into Medical Aid (MA) recipients (poor family group)
and National Health Insurance (NHI) beneficiaries (not poor).
We assessed the adequacy of prenatal care using the Kessner
index, which is based on the total number of prenatal care visits
during pregnancy; if a pregnant woman saw a doctor on more
than 9 occasions, it is considered “adequate”; if she visited a
doctor on 5 to 8 occasions, it is considered “intermediate”; and if
she visited a doctor fewer than 4 times, it is considered
“inadequate.” The level of income was categorized according
to 3 levels using the NHI premium as a proxy indicator: high level
(upper 25% of premiums), intermediate level (middle 50% of
premiums), and low level (lower 25% of premiums).
Frequency analyses were performed to describe pregnancy

outcomes, prenatal care utilization, and maternal complications.
Pearson chi-square test and Student t test were used to examine
the differences not only between the teenage group and other age
groups, but also between the NHI beneficiary group and the MA
recipient group among teenage mothers. To define the factors
associated with preterm delivery and inadequate prenatal care,
multivariate analyses were performed using logistic regression.
All analyses were completed using SPSS, version 19.0 (IBM,
Chicago, IL). All statistical tests were 2-sided, and a P value
<0.05 was considered statistically significant.
2.5. Ethical statement

The study was approved and the need for informed consent was
waived by the Institutional Review Board (IRB No. 07–2015–5).
3. Results

3.1. General characteristics and main pregnancy
outcomes

Compared with other age groups, teenage mothers were
more likely to live in rural areas and to be from a low-income
family (P<0.001). They also showed higher rates of abortion
(P<0.001), stillbirths (P=0.001), and vaginal delivery (P<
0.001) when compared with control (≥20 years old). Among
teenage mothers, there were no significant differences in the rates
of abortion, stillbirth, and vaginal delivery between the NHI
beneficiary group and the MA recipient group. However, MA
mothers were more likely to be younger and to live in
metropolitan or city areas (P=0.024) (Table 2).
3.2. Prenatal care utilization and its adequacy

Teenage mothers utilized prenatal care less than did other age
groups (P<0.001). The average number of visits for prenatal
care was 6.3, whereas that in the nonteenage mother group was
9.4 (P<0.001). More seriously, 14.4% of teenage mothers had
never received any prenatal care throughout their whole
pregnancy. In particular, the average number of prenatal care
visits in the MA group among teenage mothers was 4.4, which
was about 2 occasions fewer than those of the teenage NHI group
and about 5 occasions fewer than those of the other age groups
(P<0.001). The proportion of teenage mothers receiving
inadequate prenatal care was thus significantly higher (41.9%)
than for the other age groups (11.6%; P<0.001). Among the
teenage groups, this number was higher in the MA group
(61.7%) than in the NHI group (38.8%; P<0.001) (Table 3).



Table 2

General characteristics and main pregnancy outcomes.

No. (%) of women

Pregnancy of teenagers (<20 y old)

Variables Subtotal NHI MA P
∗

Pregnancy of control (≥20 y old) Total P
∗∗

Total 2267 (100) 1955 (86.2) 312 (13.8) 461,580 (100) 463,847 (100)
Age <0.001 <0.001
Mean±SD 18.2±1.11 18.2±1.10 17.9±1.15 31.6±4.31 31.6±4.41

Area 0.024 <0.001
Metropolitan 749 (33.0) 647 (33.1) 102 (32.7) 193,693 (42.0) 194,442 (41.9)
City 1209 (53.3) 1027 (52.5) 182 (58.3) 230,414 (49.9) 231,623 (49.9)
Rural 309 (13.6) 281 (14.4) 28 (9.0) 37,473 (8.1) 37,782 (8.1)

Level of income† <0.001 <0.001
High (upper 25%) 373 (16.5) 373 (19.1) 0 (0.0) 115,589 (25.0) 115,962 (25.0)
Medium (25%–75%) 662 (29.2) 662 (33.9) 0 (0.0) 229,966 (49.8) 230,628 (49.7)
Low (lower 25%) 1232 (54.3) 920 (47.1) 312 (100) 116,025 (25.1) 117,257 (25.3)

Termination of pregnancy 0.897 <0.001
Abortion 758 (33.4) 655 (33.5) 103 (33.0) 96,001 (20.8) 96,759 (20.9)
Delivery 1509 (66.6) 1300 (66.5) 209 (67.0) 365,579 (79.2) 367,088 (79.1)

Result of childbirth 1.000 0.001
Live birth 1499 (99.3) 1291 (99.3) 208 (99.5) 364,924 (99.8) 366,423 (99.8)
Stillbirth 10 (0.7) 9 (0.7) 1 (0.5) 655 (0.2) 665 (0.2)
Subtotal 1509 (100) 1300 (86.1) 209 (13.9) 365,579 (100) 367,088 (100)

Type of delivery 0.575 <0.001
Cesarean section 299 (19.8) 261 (20.1) 38 (18.2) 144,918 (39.6) 145,217 (39.6)
Vaginal delivery 1210 (80.2) 1039 (79.9) 171 (81.8) 220,661 (60.4) 221,871 (60.4)
Subtotal 1509 (100) 1300 (86.1) 209 (13.9) 365,579 (100) 367,088 (100)

MA=Medical Aid, NHI=National Health Insurance, No.=number, SD= standard deviation.
† Level of income was categorized as high level (upper 25% of premium), intermediate level (middle 50% of premium), and low level (lower 25% of premium) based on their National Health Insurance premium.
∗
P value was calculated by chi-square test or t test between the NHI group and the MA group among teenage mothers.

∗∗
P value was calculated by chi-square test or t test between teenager group and other age groups.
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3.3. Maternal complications

There were no significant differences between the teenage and
other age groups in terms of maternal complications, other than
gestational diabetes mellitus (P<0.001), placenta previa (P=
0.001), preterm delivery (P<0.001), and perineal laceration (P<
0.001). In particular, teenage mothers were more likely to
experience preterm delivery and perineal laceration (P<0.001;
Table 4). Among teenagers, the rate of preterm delivery and
perineal laceration was not different between the MA group and
the NHI group.
3.4. Factors associated with preterm delivery and
inadequate prenatal care

To define the factors associated with preterm delivery, we
conducted logistic regression analysis to adjust for the effect of
variables (age group, living area, type of insurance, level of
income, and adequacy of prenatal care). Teenage mothers were
2.47 times, and those aged 35 years and older were 1.25 times
more likely to experience preterm delivery, than the reference age
group (20–34 years; P<0.001). Compared with women living in
metropolitan areas, women living in rural areas had a 1.11 times
higher risk of preterm delivery (P=0.087). In particular, low-
income (1.15 times) and middle-income families (1.09 times) had
a higher risk of preterm delivery than did high-income families
(P<0.001). Lastly, women receiving inadequate prenatal care
were 2.35 times more likely to experience preterm delivery than
women who had received appropriate prenatal care (P<0.001;
Table 5).
3

4. Discussion

The principal findings of this study were as follows:
(1)
 The rate of teenage pregnancy in Korea was 0.49% and
teenage mothers were more likely to live in rural areas and to
be affiliated with low-income families.
Teenage pregnancies were associated with a higher rate of
(2)

abortion, stillbirth, and vaginal delivery, andweremore likely
to be associated with inadequate prenatal care and subse-
quent risk of preterm delivery.
Among teenagers, the mean number of prenatal care visits
(3)

was significantly lower in the MA group than in the NHI
group.
The risk of preterm delivery in teenage mothers was
(4)

significantly higher even after adjustment for living area,
type of insurance, level of income, and adequacy of prenatal
care.

Teenage pregnancy has previously been associated with
socioeconomic deprivation.[12–14] This association has been
confirmed by the fact that most teenage pregnancy cases
worldwide occur in developing countries.[1] In the current study,
teenage mothers were more likely to live in rural areas and come
from poor families. This is consistent with previous results, which
showed that, even in developed countries, teenage pregnancy is
strongly related to social factors. In a study from Finland, teenage
mothers were also more likely to live in rural areas, smoke, and
misuse alcohol or drugs.[2] A time-course analysis has shown that
there was an overall decline in teenage pregnancy overall over the

http://www.md-journal.com


Table 3

Prenatal care utilization and its adequacy.

No. (cumulative %) of women

Pregnancy of teenager (<20 y old)

Variables Subtotal NHI MA P
∗

Pregnancy of control (≥20 y old) Total P
∗∗

Total 1509 (100) 1300 (86.1) 209 (13.9) 365,579 (100) 367,088 (100)
Frequency of prenatal care
Mean±SD 6.3±5.14 6.5±5.16 4.4±4.55 <0.001 9.4±4.44 9.4±4.45 <0.001
Frequency
0 218 (14.4) 179 (13.8) 39 (18.7) 10,926 (3.0) 11,144 (3.0)
1 136 (23.5) 104 (21.8) 32 (34.0) 8046 (5.2) 8182 (5.3)
2 97 (29.9) 71 (27.2) 26 (46.4) 6822 (7.1) 6919 (7.1)
3 92 (36.0) 76 (33.1) 16 (54.1) 7563 (9.1) 7655 (9.2)
4 90 (41.9) 74 (38.8) 16 (61.7) 8894 (11.6) 8984 (11.7)
5 100 (48.6) 87 (45.5) 13 (67.9) 13,318 (15.2) 13,418 (15.3)
6 94 (54.8) 84 (51.9) 10 (72.7) 22,748 (21.4) 22,842 (21.6)
7 114 (62.4) 100 (59.6) 14 (79.4) 38,860 (32.1) 38,974 (32.2)
8 102 (69.1) 93 (66.8) 9 (83.7) 48,665 (45.4) 48,767 (45.5)
9 78 (74.3) 73 (72.4) 5 (86.1) 36,288 (55.3) 36,366 (55.4)
10 63 (78.5) 57 (76.8) 6 (89.0) 26,357 (62.5) 26,420 (62.6)
11 84 (84.0) 79 (82.8) 5 (91.4) 24,874 (69.3) 24,958 (69.4)
12 53 (87.5) 48 (86.5) 5 (93.8) 24,491 (76.0) 24,544 (76.1)
13 54 (91.1) 52 (90.5) 2 (94.7) 22,454 (82.1) 22,508 (82.2)
14 44 (94.0) 41 (93.7) 3 (96.2) 19,104 (87.4) 19,148 (87.4)
15 25 (95.7) 21 (95.3) 4 (98.1) 14,887 (91.4) 14,912 (91.5)
16 23 (97.2) 23 (97.1) 0 (98.1) 10,812 (94.4) 10,835 (94.4)
17 14 (98.1) 14 (98.2) 0 (98.1) 7295 (96.4) 7309 (96.4)
18 8 (98.7) 8 (98.8) 0 (98.1) 4733 (97.7) 4741 (97.7)
19 8 (99.2) 7 (99.3) 1 (98.6) 2842 (98.5) 2850 (98.5)
≥20 12 (100) 9 (100) 3 (100) 5599 (100) 5611 (100)

Adequacy of prenatal care <0.001 <0.001
Adequate (≥9) 466 (30.9) 432 (33.2) 34 (16.3) 199,736 (54.6) 200,202 (54.5)
Intermediate (5–8) 410 (27.2) 364 (28.0) 46 (22.0) 123,591 (33.8) 124,001 (33.8)
Inadequate (�4) 633 (41.9) 504 (38.8) 129 (61.7) 42,252 (11.6) 42,885 (11.7)

MA=Medical Aid, NHI=National Health Insurance, No.=number, SD= standard deviation.
∗
P value was calculated by chi-square test or t test between the NHI group and the MA group among teenage mothers.

∗∗
P value was calculated by chi-square test or t test between teenager group and other age groups.

Table 4

Maternal (obstetrical) complications.

No. (%) of women

Pregnancy of teenager (<20 y old) (n=1509)

Maternal (obstetrical)
complications Subtotal NHI MA P

∗
Pregnancy of control

(≥20 y old) (n=365,579) Total (N=367,088) P
∗∗

Total† 263 (17.4) 225 (17.3) 38 (18.2) 0.768 57,030 (15.6) 57,293 (15.6) 0.055
Preeclampsia 8 (0.5) 8 (0.6) 0 (0.0) 0.389 2291 (0.6) 2299 (0.6) 0.869
Eclampsia 0 (0.0) 0 (0.0) 0 (0.0) � 86 (0.0) 86 (0.0) 1.000
Gestational hypertension 1 (0.1) 1 (0.1) 0 (0.0) 1.000 736 (0.2) 737 (0.2) 0.383
Gestational diabetes mellitus 0 (0.0) 0 (0.0) 0 (0.0) � 2368 (0.6) 2368 (0.6) <0.001
Placenta previa 1 (0.1) 1 (0.1) 0 (0.0) 1.000 2392 (0.7) 2393 (0.7) 0.001
Abruptio placentae 3 (0.2) 2 (0.2) 1 (0.5) 0.361 826 (0.2) 829 (0.2) 1.000
Obstructed labor 59 (3.9) 52 (4.0) 7 (3.3) 0.708 14,599 (4.0) 14,658 (4.0) 0.940
Preterm delivery 56 (3.7) 44 (3.4) 12 (5.7) 0.112 4790 (1.3) 4846 (1.3) <0.001
Acute pyelonephritis 4 (0.3) 3 (0.2) 1 (0.5) 1.000 541 (0.1) 545 (0.1) 0.294
Perineal laceration 44 (2.9) 39 (3.0) 5 (2.4) 0.672 5695 (1.6) 5739 (1.6) <0.001
Obstetric hemorrhage 52 (3.4) 44 (3.4) 8 (3.8) 0.838 14,107 (3.9) 14,159 (3.9) 0.423
Fetal stress 40 (2.7) 35 (2.7) 5 (2.4) 0.827 9289 (2.5) 9329 (2.5) 0.805

MA=Medical Aid, NHI=National Health Insurance, No=number.
† This number is the actual number of pregnant women, thus the total number could be less than the sum of the 8 obstetrical complications in total.
∗
P value was calculated by chi-square test or t test between the NHI group and the MA group among teenage mothers.

∗∗
P value was calculated by chi-square test or t test between teenager group and other age groups.
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Table 5

Factors associated with preterm delivery.

Variables aOR (95% CI) P

Age, y
∗

20–34 1.00
<20 2.47 (1.76–3.46) <0.001
≥35 1.25 (1.16–1.35) <0.001

Area
Metropolitan 1.00
City 0.95 (0.89–1.02) 0.171
Rural 1.11 (0.99–1.24) 0.087

Level of income
∗,†

High (upper 25%) 1.00
Medium (25%–75%) 1.09 (1.01–1.18) 0.035
Low (lower 25%) 1.15 (1.05–1.26) 0.003

Adequacy of prenatal care
∗

Adequate (≥9) 1.00
Intermediate (5–8) 1.14 (1.07–1.23) <0.001
Inadequate (�4) 2.35 (2.14–2.58) <0.001

aOR= adjusted odds ratio, CI= confidence interval.
† Level of income was categorized as high level (upper 25% of premium), intermediate level (middle
50% of premium), and low level (lower 25% of premium) based on their national health insurance
premium.
∗
P<0.05 calculated by multivariate analysis using logistic regression.
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past several decades, but that the rate ratio for deprived areas has
increased in the United Kingdom.[12]

In addition to the fact that teenage pregnancy is more likely to
occur in a socially deprived society, social factors themselves can
also affect the adequacy of prenatal care among teenagers.
Because of social and economic barriers, teenage mothers are less
likely to attend prenatal care clinics, which can affect maternal
and neonatal outcomes. In the current study, the mean number of
antenatal clinic visits by teenagers and other age groups was 6.3
and 9.4, respectively. Inadequate prenatal care was more
prominent in the MA group than the NIH group among
teenagers, and the rate of inadequate prenatal care (defined as the
number of prenatal care visits�4) reached 61.7% in teenagers in
the MA group, suggesting that economic barriers also increased
the risk of inadequate prenatal care. In Korea, the type of health
insurance (MA vsNIH: poor family group vs nonpoor group) can
reflect the socioeconomic status, and the ratio of MA to NIH
users is reported to be about 4% to 96%.
Strikingly, 14% of teenage mothers had never received

prenatal care throughout their pregnancy. This lower number
of visits to prenatal care institutions is also attributed to the
cultural uniqueness of Koreans. Most pregnant teenage girls are
not married and an unwed pregnancy is still considered socially
shameful in Korea. Under these circumstances, teenagers often
conceal their pregnancy and move away from their families,
preventing them from undergoing routine medical check-ups.
Both social deprivation and subsequent inadequate prenatal

care can result in increased obstetric complications in teenage
mothers. Even in a welfare society, teenagers are more likely to
attend fewer than half of the recommended visit, and inadequate
prenatal care among teenagers is a risk factor for eclampsia,
urinary tract infection, and adverse neonatal outcomes.[2] To
date, it has been controversial as to whether an adverse teenage
pregnancy outcome is derived from a deprived socioeconomic
status or from biological immaturity.[5,6,11] Indeed, adverse
obstetric outcomes in teenage pregnancy can result from poor
socioeconomic conditions, and the subsequent inadequate care,
5

or from risky health behaviors. In several previous studies,
teenage pregnancy itself was not a significant risk factor for
adverse outcome after adjustment for socioeconomic
factors.[8–10] However, in the current study, we found that the
risk of preterm delivery in teenage pregnancy remained increased,
even after adjustment for the adequacy of prenatal care and for
socioeconomic status (such as living area, type of insurance, level
of income). This is consistent with a previous study from the
United States, where teenage groups were associated with
increased risk for preterm delivery, low birth weight, and
neonatal mortality, even after restricting the analysis to white
married mothers with appropriate education levels, adequate
prenatal care, and without smoking or alcohol use.[5]

Biologically speaking, the relatively small-sized uterus and
short cervix typical of gynecological immaturity in teenagers may
result in susceptibility to a higher risk of preterm delivery.[15] In
the study by Stevens-Simon et al,[16] younger adolescents (<16
years old) had significantly shorter cervices than older adoles-
cents (16–19 years old), and a short cervix was the only
significant predictor of preterm delivery. Furthermore, competi-
tion between the fetus and adolescent mother for nutrients, and
the relative nutritional deprivation of both the fetus and
adolescent mother may explain the risk of maternal anemia,
low birth weight, and preterm delivery.[17]

The strength of the current study is that the study was based
on a well-organized national database. The NHIC is the only
healthcare insurer of Korea, covering the whole Korean
population. However, NHIC database does not link the
information between mother and child, so that we could not
analyze neonatal outcomes, such as birth weight. Further studies
using other databases will be required to evaluate the association
between teenage pregnancy and neonatal outcomes after
adjustment for socioeconomic confounding factors.
4.1. Implication for practice and/or policy

Our results may indicate that teenage pregnancy should be
managed from 2 aspects. First, from the viewpoint of the
implications of our findings for public health practice and policy,
our society should focus on public health policies that can
improve the adequacy of prenatal care in teenagers. Second, from
the viewpoint of maternal–fetal medicine, teenage pregnancy
itself should be managed as a high-risk pregnancy, because of its
natural medical characteristic or biological immaturity in
teenagers.

5. Conclusions

In conclusion, teenage mothers in Korea have a higher risk of
inadequate prenatal care and subsequent preterm delivery.
Furthermore, the risk of preterm delivery in teenage pregnancy
was significantly increased even after adjusting for socioeconomic
confounding variables and the adequacy of prenatal care in
Korean teenagers.
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