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ARTICLE INFO ABSTRACT

Keywords: Objective: To investigate pregnancy, birth, and neonatal outcomes among primiparous women below 20 years of

Adolescence age in Sweden between 2010 and 2022.

Birth Methods: A nationwide cohort study, encompassing all births among primiparous below 30 years. The risk of

Incidence . . -
adverse perinatal outcomes was compared among teenagers and those in the 20-29-year age group. Logistic

Maternal outcomes . . . . . . h

Pregnancy regression was used to estimate crude and adjusted odds ratios, along with 95% confidence intervals.

Results: In crude analyses, teenage mothers had an increased risk of placental abruption (OR 1.39, 95% CI
1.05-1.85), though this association became non-significant after adjustment (aOR 1.22, 95% CI 0.91-1.63).
Teenagers had lower odds of labour induction and instrumental delivery, but an elevated risk of postpartum
sepsis (OR 1.41, 95% CI 1.12-1.79).

Infants of teenage mothers had higher risks of preterm birth before 34 weeks (OR 1.26, 95% CI 1.11-1.42) and
before 37 weeks (OR 1.13, 95% CI 1.05-1.22). The crude risks of SGA and neonatal mortality were increased (OR
1.41, 95% CI 1.30-1.54; and OR 1.71, 95% CI 1.16-2.52) respectively, but became no longer significant after
adjustments.

Conclusions: Teenage mothers have increased risks of preterm birth and postpartum sepsis, while the risks of most
pregnancy complications are lower or comparable to those of older mothers. Continued efforts are warranted to
address the social and biological vulnerabilities of teenage mothers and to ensure equitable access to high-quality

Primiparous women
Register-based population study

perinatal care.

Introduction

Teenage pregnancy remains a global public health concern, although
its prevalence has declined steadily over recent decades. Adolescent
pregnancies are often associated with socioeconomic vulnerability,
including lower educational attainment and higher prevalence of risk
behaviours such as smoking and substance use. Furthermore, teenage
mothers have an increased risk of adverse maternal and neonatal out-
comes, including pregnancy complications, preterm birth, and neonatal
morbidity and mortality [1-10].

Over the past decade, obstetric and neonatal care have seen sub-
stantial advances. Obstetric interventions such as labor induction,
instrumental delivery, and cesarean section have become more common
[11]. At the same time, neonatal care has improved through the
implementation of therapeutic hypothermia for asphyxiated infants
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[12], enhanced infection prevention [13], antenatal corticosteroid
administration, and advanced respiratory support (e.g., CPAP and sur-
factant therapy) [14]. These developments have contributed to
improved neonatal survival and long-term outcomes, even among in-
fants with severe perinatal complications.

Historically, teenage pregnancy has been linked to an increased risk
of adverse perinatal outcomes, partly due to biological immaturity and
socioeconomic disadvantage [15]. Despite improvements in obstetric
and neonatal care, adolescent mothers may still represent a vulnerable
group, with elevated risks of complications such as preterm birth, low
birth weight, and perinatal mortality. Understanding whether advances
in care have mitigated these risks is therefore essential.

However, given the recent progress in maternal and neonatal care, it
is plausible that differences in neonatal outcomes between infants born
to adolescent and older mothers have narrowed. Understanding these
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temporal trends is essential for identifying persistent health inequalities
and for guiding public health strategies aimed at improving perinatal
care and outcomes among vulnerable populations.

This study aimed to describe the incidence of teenage births among
primiparous women in Sweden and to investigate pregnancy, delivery,
and neonatal outcomes in this group compared with women aged 20-29
years.

Materials and Methods
Study design and data source

This national, population-based prospective cohort study was based
on data from the Swedish Medical Birth Register (MBR), maintained by
the National Board of Health and Welfare. The MBR includes informa-
tion on all deliveries from 22 completed gestational weeks onwards and
covers approximately 98% of all births in Sweden since 1973, with a
coverage rate exceeding 99% since 2015. Data are obtained from stan-
dardized medical records, which all maternity, obstetric, and neonatal
units are legally required to report. Variables are recorded using
checkboxes and/or ICD-10 codes (International Classification of Dis-
eases, Swedish Edition).

Study population

The study population included all singleton births among primipa-
rous women younger than 30 years between January 1, 2010, and
December 31, 2022 (N = 331,784) that were present in the Swedish
Medical Birth Register MR). MBR is designed to include all deliveries
occurring from 22 completed gestational weeks onward. In practice,
however, a small proportion of deliveries are not reported or have
incomplete data. As a result, the MBR captures approximately 98% of all
births in Sweden, with coverage exceeding 99% since 2015%.

Women were divided into two groups according to maternal age at
delivery: Teenage group: <20 years and Reference group: 20-29
years.

Maternal age was the primary exposure variable

Covariates

According to the DAG (Fig. 1), several factors were included as
confounders in the analyses. Maternal early-pregnancy body mass index
(BMI) was calculated using measured weight and self-reported height at
the first antenatal visit, categorized as: underweight (<18.5 kg/m?),
normal weight (18.5-24.9 kg/m?), overweight (25.0-29.9 kg/m?), and
obesity (>30.0 kg/mz).

Maternal tobacco use (smoking or snuff) was recorded at the first
antenatal visit and dichotomized as yes/no. Maternal country of birth
was categorized as Nordic (Sweden, Norway, Denmark, Finland, Ice-
land) or non-Nordic.

Fig. 1. Directed acyclic graph (DAG) illustrating the exposoure-outcome, ne/
lationship between teenage pregnancy and pregnancy complications, adjusted
for potemtion ponfounding covariates.
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Outcomes

Maternal and neonatal outcomes were identified according to ICD-10
codes and grouped into three categories:

Pregnancy complications: preeclampsia (014-015), preterm pre-
mature rupture of membranes (PPROM, 042), placental abruption
(045), and stillbirth (>22 gestational weeks).

Delivery interventions and complications: induction of labour,
mode of delivery (spontaneous vaginal, vacuum extraction, elective or
emergency caesarean section), postpartum haemorrhage (072), and
maternal sepsis (085).

Neonatal outcomes: preterm birth (<34 and < 37 gestational
weeks), low Apgar score (<7 at 5 min), small for gestational age (SGA;
birthweight < — 2 SD for gestational age and sex), and neonatal mor-
tality (death within the first 28 days of life).

Statistical analysis

Descriptive statistics were used to summarize maternal characteris-
tics and outcomes, presented as means, percentages, and frequencies.
Comparisons were made between teenage mothers and the reference
group (20-29 years).

A directed acyclic graph (DAG) was constructed to identify potential
confounders in the association between maternal age and adverse out-
comes (Fig. 1). Multivariable logistic regression models were used to
estimate crude and adjusted odds ratios (OR and aOR) with 95% con-
fidence intervals (CI). Risk difference (RD) was expressed as percentage
points (pp) and calculated as the absolute difference between teenage
mothers (<20 years) and women aged 20-29 years. Adjusted odds ratios
(aOR) were obtained from multivariable logistic regression models
adjusted for year of birth, maternal BMI, height, smoking, use of snuff,
and Nordic country of birth. tAdjusted risk differences (aRD) was esti-
mated from the adjusted models using marginal standardization or
predicted probabilities.

Statistical significance was defined as p < 0.05. Analyses were per-
formed using IBM SPSS Statistics, version 28.0 (IBM Corp., Armonk, NY,
USA).

Ethical approval.

The study was approved by the Swedish Ethical Review Authority
(ref. no. 2020-00113; approval date: March 16, 2020).

Results

During the study period, 331,784 births were recorded. Of these,
12,730 (3.7%) were to women younger than 20 years, and 319,054
(96.3%) to women aged 20-29 years. The proportion of teenage births
declined from 5.5% in 2010 to 2.5% in 2022, corresponding to a

decrease of 44% during this period (Fig. 2).
Stratified analyses by calendar period (2010-2013, 2014-2017, and
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Fig. 2. The incidence of childbirths among women below 20 years of age
2010-2022 among those below 30 years of age in Sweden.
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2018-2022) showed no strong evidence of temporal effect modification.
Although the incidence of teenage childbirths declined markedly over
time (Fig. 2), effect estimates were comparable across periods, and
interaction tests did not indicate statistically significant heterogeneity.

As shown in Table 1, Teen mothers were more often underweight
(BMI < 18.5) and shorter (<162 cm) compared to the reference group.
Smoking at the first antenatal visit was three times more common
among teenagers (18.1% vs. 5.4%). A higher proportion of teenage
mothers were born outside the Nordic region (34.1% vs. 22.5%), and
fewer than half were cohabiting with the child’s father.

In crude analyses, teenage mothers had an increased risk of placental
abruption (OR 1.39, 95% CI 1.05-1.85), though this association became
non-significant after adjustment (aOR 1.22, 95% CI 0.91-1.63). Teen-
agers had lower odds of labour induction and instrumental delivery, but
an elevated risk of postpartum sepsis (aOR 1.41, 95% CI 1.12-1.79)
(Table 2).

To further analyze the increased risk of maternal postpartum sepsis,
we conducted sensitivity analyses excluding all cases of chorioamnio-
nitis. However, the results didn’t change.

Infants of teenage mothers had higher risks of preterm birth before
34 weeks (aOR 1.26, 95% CI 1.11-1.42) and before 37 weeks (aOR 1.13,
95% CI 1.05-1.22). The crude risks of SGA and neonatal mortality were
increased (OR 1.41, 95% CI 1.30-1.54; OR 1.71, 95% CI 1.16-2.52), but
these associations were attenuated and no longer significant after
adjustment (Table 2).

Table 1
Maternal characteristics in relation to maternal age among singleton primiparas
below 30 years of age.

< 20 years 20-29 years
331784 N= N=
12730 330152
n % n % P
Maternal height (cm)
Mean 163.8 166.0
130-162 4945 38.8 90 687 27.5 <0.001
163-171 5647 44.4 162 730 49.3
>171 1394 11.0 64 261 19.5
Data missing 744 5.8 12 474 3.8
Maternal BMI
Mean 24.0 24.6
Underweight 852 6.7 9331 2.8 <0.001
Normal 6819 53.6 183 407 55.6
Overweight 2564 20.1 76 401 23.1
Obesity 1317 10.3 38 908 11.8
Data missing 1178 9.3 22105 6.7
Daily smoking
Yes 2306 18.1 17 706 5.4 <0.001
No 9643 75.8 295 532 89.5
Data missing 781 6.1 16 914 5.1
Daily snuff use
Yes 165 1.3 4026 1.2 <0.001
No 12019 94.4 315 740 95.6
Data missing 546 4.3 10 386 3.1
Born in a Nordic country
Yes 8388 65.9 255 900 77.5 <0.001
No 4342 34.1 74 252 22.5
Cohabiting
Yes 5626 44.2 289 808 87.8 <0.001
No 821 6.4 7178 2.2
Other family situation 5486 43.1 18 462 5.6
Missing 797 6.3 14704 4.5

Pregestational diabetes
Yes 62 0.5 1966 0.6 0.117
No 12 668 99.5 328 186 99.4
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Discussion

This national cohort study found that teenage mothers had a lower
overall risk of pregnancy complications compared with young adult
mothers. The initially increased risk of placental abruption disappeared
after adjustment for confounders. Teenagers were less likely to undergo
labour induction or operative delivery (vacuum or caesarean section),
but their infants were more often born preterm, and the risk of post-
partum sepsis was significantly elevated.

The lower rates of operative deliveries among adolescents may be
explained by biological factors such as greater tissue elasticity and more
efficient uterine contractility [11], as well as smaller infant size,
reducing the risk of cephalopelvic disproportion. Conversely, the higher
rate of prematurity aligns with previous findings [7-10].

The elevated risk of postpartum sepsis among teenagers, approxi-
mately 40% higher than among older women, is less well understood.
Possible mechanisms include biological immaturity, increased suscep-
tibility to ascending genital tract infections, and social determinants
such as delayed healthcare-seeking, inadequate hygiene, or barriers to
postpartum follow-up[16]. Younger adolescents (especially mid- to
early-teens) can have gynecologic and immunologic immaturity — e.g.,
an incompletely matured cervix and smaller uterine/cervical anatomy
— which increases susceptibility to ascending genital tract infections
and subclinical infection that can later progress to puerperal sepsis [17].

On the contrary, a systematic review by Neal et al. (2016) reported a
risk factor for maternal sepsis as being a woman older than 35 years of
age [17]. A systematic review and meta-analysis by Oviedo-Mendoza
et al. (2024) further reported one in total reporting no significant dif-
ference between cases of postpartum sepsis in pregnant adolescents
compared to pregnant adults [18].

The proportion of teenage pregnancy has decreased even in the
whole population in Sweden, and is currently as low as 1.2% of all births
[19]. The prevalence differs markedly between Sweden and other high-
income countries such as the United Kingdom, and the United States,
with a consistent gradient in which Sweden exhibits the lowest rates, the
United Kingdom intermediate levels, and the United States the highest.
These differences are well documented in comparative demographic and
public health research [20].

From a public health perspective, the low rate of teen childbirth and
birth complications compared to other high-income countries reflects
differences in institutional support, contraceptive behavior, and social
policy, rather than differences in adolescent sexuality per se. Countries
with comprehensive sexuality education, accessible reproductive health
services, and supportive welfare systems consistently achieve lower
teenage pregnancy rates [6]. Sweden provides universal, youth-friendly
access to contraception and abortion services, often free of charge,
which reduces unintended pregnancies [21]. Our findings show a
declining proportion of teenage births in Sweden, suggesting that broad,
population-based public health interventions may have been effective in
reducing adolescent childbearing.

The strengths of this study include its large, population-based design,
near-complete national coverage, and the high validity of the MBR data.
The inclusion of only primiparous women enhances comparability and
minimizes confounding from prior obstetric history. As the likelihood of
multiple births increases with age, we focused on singleton pregnancies
in this study. The risk/chance of multiple births is partly due to bio-
logical factors (e.g., ovulation patterns) and the use of assisted repro-
ductive technologies (ART), which are rare in teenagers. Including
duplex and triplets would therefore introduce systematic bias, exag-
gerating risks in the older age group.

Limitations include the lack of detailed clinical data regarding in-
dications for interventions and the timing of caesarean sections. The
MBR also lacks information on causes of stillbirth and neonatal death,
preventing distinction between antepartum, intrapartum, and postnatal
causes.
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Table 2

Frequencies and pregnancy, birth and neonatal outcomes of adjusted odds ratios (OR) for pregnancy outcomes in teenage primiparas in Sweden 2010-2022.
Pregnancy
Outcome <20 yearsn n % 20-29 years n n % Risk difference (pp) Crude OR (95% CI) Adjusted OR (95% CI)
Pre-eclampsia 544 4.3 14,710 4.5 -0.2 0.98 (0.89-1.07) 1.07 (0.98-1.17)
PPROM 2381.9 6624 2.0 -0.1 0.93 (0.82-1.06) 0.90 (0.79-1.03)
Placental abruption 50 0.39 925 0.28 +0.11 1.39 (1.05-1.85) 1.22 (0.91-1.63)
Stillbirth 50 0.39 1171 0.35 +0.04 1.09 (0.82-1.45) 0.94 (0.71-1.25)
Birth
Outcome <20 years 20-29 years Risk difference (pp) Crude OR (95% CI) Adjusted OR (95% CI)

n % n %

Induction of labour 2117 16.6 62,262 18.9 —-2.3 0.93 (0.89-0.98) 0.94 (0.89-0.98)
Emergency caesarean section 769 6.0 30,074 9.1 -3.1 0.61 (0.56-0.65) 0.56 (0.52-0.60)
Planned caesarean section 478 3.8 16,461 5.0 —-1.2 0.69 (0.63-0.76) 0.66 (0.60-0.73)
Vacuum extraction 926 7.3 34,529 10.5 -3.2 0.61 (0.57-0.66) 0.59 (0.55-0.63)
Postpartum hemorrhage > 1000 ml 728 5.7 24,991 7.6 -1.9 0.83 (0.76-0.90) 0.90 (0.83-0.97)
Maternal sepsis 75 0.6 1226 0.4 +0.20 1.59 (1.26-2.01) 1.41 (1.12-1.79)

Neonatal outcomes

Outcome <20 years % 20-29 years %
Preterm birth < 34 weeks 276 2.2 5074 1.5
Preterm birth < 37 weeks 8336.5 17,923 5.4
Low Apgar score 241 1.9 6395 1.9

Small for gestational age 565 4.4 10,533 3.2
Neonatal mortality (0-27 days) 27 0.2 414 0.1

Risk difference (pp) Crude OR (95% CI) Adjusted OR (95% CI)

+0.70 1.41 (1.25-1.60) 1.26 (1.11-1.42)
+1.10 1.21 (1.12-1.30) 1.13 (1.05-1.22)
0.00 1.01 (0.90-1.15) 0.93 (0.82-1.06)
+1.2 1.41 (1.30-1.54) 1.07 (0.98-1.17)
+0.10 1.71 (1.16-2.52) 1.41 (0.95-2.09)

*Adjusted for year of birth, Maternal BMI, height, smoking, snuff and Nordic country of birth.

Conclusion

Despite significant declines in teenage pregnancies in Sweden,
adolescent mothers continue to experience increased risks of preterm
birth and postpartum sepsis, while the risks of most pregnancy com-
plications are lower or comparable to those of older mothers. Continued
efforts are warranted to address the social and biological vulnerabilities
of teenage mothers and to ensure equitable access to high-quality peri-
natal care.
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