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ABSTRACT
Background:  Adolescent pregnancy is defined as pregnancy occurring in young women between the 
ages of 10 and 19 years. Adolescent pregnancies, which are among the social healthcare concerns in 
developed and developing countries, have negative effects on maternal and infant health. Pregnancy in 
adolescence puts the health of both the mother and child at risk, as adolescent pregnancies have higher 
rates of eclampsia, systemic infection, low birth weight, and preterm delivery compared to other 
pregnancies. In this study, the effects of education level, smoking, and marital status on maternal and 
foetal outcomes in adolescent pregnancies were evaluated.
Methods:  The records of a total of 960 pregnant women (480 pregnant adolescents aged 15–19 years 
and 480 pregnant adult women aged 20–26 years) were examined retrospectively. The demographic data 
of the groups and maternal and foetal outcomes of the pregnancies were compared. A logistic regression 
model was established as a statistical method for reducing confounding effects.
Results:  Unmarried women were statistically significantly more prevalent in the adolescent group (38.3% 
vs. 7.3%). Among the considered risk factors, preeclampsia (2.9% vs. 0.8%) and smoking (29.8% vs. 9.8%) 
were statistically significantly more common in the adolescent group. When the groups were compared 
in terms of risk factors in pregnancy, it was found that pregnancy in adolescence was associated with a 
3.04-fold higher risk of smoking, 5.25-fold higher risk of being unmarried, 3.50-fold higher risk of 
preeclampsia, and 1.70-fold higher risk of intrauterine growth retardation (IUGR).
Conclusions:  This study demonstrates an increased risk of preeclampsia, IUGR, and smoking during 
pregnancy in adolescent pregnant women. These findings can be used to identify adolescent pregnancies 
requiring specific assistance and to take measures to reduce the probability of adverse outcomes.

PLAIN LANGUAGE SUMMARY
In this study, we examine the risks of adolescent pregnancies. Adolescent pregnancy is a public health 
problem, and it is more common in underdeveloped or developing countries. We believe that 
non-governmental organisations and governments should take precautions regarding adolescent 
pregnancies and protect this legally vulnerable sociodemographic group from pregnancy. For healthier 
and more conscientious pregnancy experiences, mothers must be of appropriate age, having passed the 
period of adolescence. Adolescent pregnancies, which come with many risks, and especially risks of 
preeclampsia, premature birth, and maternal death, should be minimised or prevented.

Introduction

Adolescence is defined as the transition from childhood to 
adulthood and it involves processes of psychological and 
social changes. Adolescent pregnancy is recognised as a pub-
lic healthcare concern by the World Health Organisation 
(WHO) because of its psychosocial impacts on the health of 
both the mother and child (Flores Valencia et  al. 2017). 
According to the WHO, 21 million adolescent pregnancies 
occurred annually in developing countries as of 2019, 50% of 
which were unwanted and 12 million of which resulted in the 

mother giving birth (World Health Organization 2023). There 
are increased risks of preterm birth, gestational diabetes, 
intrauterine growth retardation (IUGR), low-birth-weight 
babies, pregnancy-induced hypertension, and preterm prema-
ture rupture of membranes in cases of adolescent pregnan-
cies (Malabarey et  al. 2012; Traisrisilp et  al. 2015). Preterm 
birth is commonly defined as any birth before the completion 
of 37 weeks of gestation (Quinn et  al. 2016). Although the 
rates of pregnancy in adolescence are decreasing with each 
passing year on a global scale, there are regional differences 
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in the rates of change. Overall, adolescent pregnancies 
decreased globally from 64.5 per 1000 women in 2000 to 
42.5 per 1000 women in 2021. However, although the esti-
mated adolescent birth rate is declining, the number of births 
continues to increase (Diabelková et  al. 2023). It is important 
to understand the maternal and foetal risks of adolescent 
pregnancies to help prevent or reduce the number of adoles-
cent pregnancies. The present study was conducted with the 
aim of identifying the risk factors experienced by adolescent 
pregnant women with evidence-based data by comparing 
the peripartum outcomes of adolescent pregnant women 
with those of a control group of pregnant adult women.

Methods

The study was conducted in rural areas in the Southeastern 
Anatolian region of Turkey, covering the period between January 
2016 and November 2022. A population-based cross-sectional 
study was conducted in a single centre with data retrospectively 
collected from hospital records. The records of pregnant women 
were evaluated retrospectively. Using the G*Power program, it 
was concluded that 385 women should be analysed in the study 
group for a 94% confidence interval and 470 or more should be 
analysed for a 95% confidence interval. Thus, the study group 
included 480 pregnant adolescents. The control group was 
selected to be equal in size, including 480 pregnant women 
aged 20–26 years. The demographic data of the groups (maternal 
age at birth, marital status, smoking history, and education level) 
and maternal and foetal outcomes (delivery type, gestational 
week at birth, birth weight, 5-minute Apgar scores, preterm 
labour, preeclampsia, and IUGR) were compared. Maternal age 
was defined as the mother’s age at the time of the birth. All 

patients included in the study had singleton pregnancies and 
were between the ages of 15 and 26 years. Smoking one or more 
cigarettes per day was considered as a smoking habit. When 
education levels were evaluated, four groupings were made, 
including those who had never attended school or had not com-
pleted primary education, those who had completed primary 
education, those who had completed high school, and those 
who had education at the university level or beyond. Foetal 
weight below the tenth percentile according to gestational week 
was accepted as IUGR and the 24th gestational week was 
accepted as the limit of viability. Patients with non-viable preg-
nancies (<24 weeks), multiple pregnancies, and chronic diseases 
were excluded from the study. The study was conducted in line 
with the principles of the Declaration of Helsinki as revised in 
Brazil in 2013 (World Medical Association Declaration of Helsinki, 
2013). Ethics committee approval was received on 06.01.2023 
with Number E-68051626-949-206470075.

Statistical analysis

The conformity of the data to normal distribution was evalu-
ated with kurtosis and skewness values. Mean ± standard 
deviation values were calculated for the data. Independent 
variables were evaluated with logistic regression as binary 
variables. Student’s t-test was used for parametric variables 
with normal distribution and the Mann-Whitney U test was 
used for those without normal distribution. A logistic regres-
sion model was established as a statistical method for reduc-
ing confounding factors. The chi-square test was used for 
categorical variables. Statistical evaluations were performed 
with IBM SPSS Statistics 25.0 (IBM Corp., Armonk, NY, USA) 
and the significance level was taken as p < 0.05 (Figure 1).

Figure 1. S trengthening the reporting of observational studies in epidemiology (STROBE).
Flow diagram of patients recruitment.
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Results

A total of 480 pregnant adolescents between the ages of 15 
and 19 years and 480 pregnant adult women between the 
ages of 20 and 26 years were included in this study. According 
to the demographic data, the mean age of the pregnant ado-
lescents was 17.28 ± 1.14 years, while the mean age of the 
women in the control group was 23.16 ± 1.85 years. Rates of 
smoking (9.8% vs. 29.8%) and being unmarried (38.3% vs. 
7.3%) were higher among the adolescents compared to the 
control group. Individuals who did not complete primary 
school or received no education were grouped together with 
primary school graduates, with the other educational catego-
ries including high school graduates and university graduates. 
For each of these categories, the rates were higher in the 
control group (Table 1).

APGAR scores were evaluated using binary logistic regres-
sion and were found to be similar between the groups 
(Table 2). In terms of maternal and foetal outcomes, gesta-
tional age at birth, birth weight, and preterm labour rates 
were found to be similar between the groups. The number 
of caesarean deliveries was lower at 106 (22.1%) in the ado-
lescent group compared to 135 (28.1%) in the control group 
(p = 0.03). The rate of preeclampsia was significantly higher 

in cases of adolescent pregnancies at 14 (2.9%) versus 4 
(0.8%). The rate of IUGR was also significantly higher in ado-
lescent pregnancies at 51 (10.6%) versus 30 (6.3%) (Table 3).

Compared to the control group, pregnant adolescents had 
3-fold higher risk of smoking during pregnancy (OR: 3.04; 95% 
CI: 2.24–4.12; p < 0.001), 3.5-fold higher risk of preeclampsia (OR: 
3.50; 95% CI: 1.16–10.5; p < 0.017), 5.25-fold higher risk of being 
unmarried (OR: 5.25; 95% CI: 3.74–7.37; p < 0.001), and 1.70-fold 
higher risk of IUGR (OR: 1.70; 95% CI: 1.10–2.62; p < 0.015) 
(Table 4).

Discussion

Adolescent pregnancies come to the forefront as a matter 
of debate and an important healthcare concern in the fields 
of public health and obstetrics (Chandra-Mouli et  al. 2013). 
Several previous studies have demonstrated that adolescent 
pregnancies have negative effects for both maternal and infant 
health (Thato et  al. 2007). The WHO reported that 50% of ado-
lescent pregnancies are unintended pregnancies with high lev-
els of risk (World Health Organization 2023). The present study 
was conducted in a city in the region with the highest fertility 
rate (2.78%) in Turkey. The sociodemographic risk factors that 
are known to be more common among pregnant adolescents 
include poverty, low education levels, inadequate prenatal care, 
and being unmarried (Gortzak-Uzan et  al. 2001; Chen et  al. 
2007). In the present study, similar to previous studies, due 
to the sociocultural structure of the region, adolescent preg-
nancy was found to be associated with a 5.25-fold increase in 
the risk of being unmarried. There is also a close relationship 
between adolescent pregnancy and education level. In this 

Table 1. D emographic data of pregnant adolescents and the control group 
with comparisons of education level, marital status, and smoking by groups.

Adolescent 
group (n: 480) 

(%)
Control group 

(n: 480) (%) p-value

Age 17.28 ± 1.14 SD 23.16 ± 1.85 SD
Smoking Yes 143 (29.8) 47 (9.8) <0.001

No 337 (70.2) 433 (90.2)
Marital status Married 296 (61.7) 445 (92.7) <0.001

Single 184 (38.3) 35 (7.3)
Education 

level
<Primary 
education

268 (55.8) 127 (26.5) <0.001

Primary 
education

188 (39.2) 201 (41.8)

High school 24 (5) 113 (23.5)
University 0 (0) 39 (8.2)

Mean ± SD (standard deviation).
Normality of the data was evaluated with skewness and kurtosis values and q 
values were evaluated with the chi-square test.

Table 2. I nfants’ APGAR scores measured at the 5th minute after birth were 
similar between the groups.

β
Std. 

error Sig. Exp (β)

%95 CI 
lower 

bound

%95 CI 
upper 
bound

Intercept −0.019 0.197 0.922
Apgar 5th 

Min. 4
0.019 1.428 0.989 1.020 0.062 16.743

Apgar 5th 
Min. 5

0.019 0.470 0.967 1.020 0.406 2.560

Apgar 5th 
Min. 6

0.019 0.336 0.954 1.020 0.528 1.970

Apgar 5th 
Min. 7

0.019 0.254 0.939 1.020 0.620 1.677

Apgar 5th 
Min. 8

0.019 0.250 0.938 1.020 0.624 1.665

Apgar 5th 
Min. 9

0.024 0.218 0.913 1.024 0.668 1.571

Apgar 5th 
Min. 10

0

Min: minute; CI: confidence interval; Exp β: logistic coefficient; Sig: Significant.
Binary logistic regression test.

Table 3.  Maternal and foetal outcomes of pregnant adolescents and the con-
trol group.

Adolescent 
group (n: 480) 

(%)
Control group 

(n: 480) (%) p-value

Birth Week 38.2 ± 1.71* 37.97 ± 1.84* 0.90
Birth Weight 3010 ± 267* 3043 ± 264* 0.99
Apgar 5th 

Minute
8.33 ± 1.19* 8.38 ± 1.33* 0.97

Type of Birth C/S 106 (22.1) 135 (28.1) <0.03
NSVD 374 (77.9) 345 (71.9)

Preeclampsia No 466 (97.1) 476 (99.2) 0.017
Yes 14 (2.9) 4 (0.8)

Preterm labour No 88 (18.3) 86 (17.9) 0.86
Yes 88 (18.3) 86 (17.9)

IUGR No 429 (89.4) 450 (93.8) 0.015
Yes 51 (10.6) 30 (6.3)

*: Mean ± SD (standard deviation).
C/S: Caesarean section; NSVD: normal spontaneous vaginal delivery.
Normality of the data was evaluated with skewness and kurtosis values and q 
values were evaluated with the t-test.

Table 4. R isk levels of pregnant adolescents in terms of adverse pregnancy 
outcomes and conditions.

OR 95% CI p-value

Smoking 3.04 2.24 − 4.12 <0.001
Marital status 5.25 3.74 − 7.37 <0.001
Preeclampsia 3.50 1.16 − 10.5 0.017
IUGR 1.70 1.10 − 2.62 0.015

OR: Odds Ratio; CI: confidence interval.
Risks were evaluated using Fisher’s exact test.
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study, the level of education in cases of adolescent pregnancy 
was found to be significantly lower at all considered levels (i.e. 
having never studied or completed primary education, having 
completed primary education, having completed high school, 
and having completed university or higher education). In a 
study that analysed the data of 3.8 million pregnant women, 
Chen et  al. concluded that as the age of adolescent mothers 
decreased, the week of delivery decreased (Chen et  al. 2007). 
In the present study, however, it was found that gestational 
age at birth and the risk of preterm birth were similar between 
the groups. In their study conducted with 711 pregnant ado-
lescents with a mean age of 17.8 years, Demir et  al. concluded 
that birth weight did not differ among mothers in adolescence 
(Demir et  al. 2011). No significant differences were detected in 
birth weight in the present study between the two groups, 
which supports the previous result. In their study conducted in 
2020, Wong et  al. found that 5-minute APGAR scores were low 
at birth in cases of adolescent pregnancy (Wong et  al. 2020). 
No differences were detected in the present study between 
the groups in terms of 5-minute APGAR scores, similar to the 
findings of two different hospital-based studies (Jolly 2000; 
Conde-Agudelo et al. 2005). Studies speculating that the rate of 
caesarean section delivery is lower among adolescent mothers 
are predominant (Hediger et al. 1997; Lao & Ho 1997; Al-Ramahi 
& Saleh 2006). In the present study, the caesarean section rate 
was found to be lower in the adolescent group (22.1%) com-
pared to the control group (28.1%) (p = 0.03), similar to previ-
ous studies. It was speculated by Karai et  al. that the rate of 
preeclampsia was higher in adolescent pregnancies, although 
the obtained difference was not statistically significant, and 
Rexhapi et  al. reported similar findings in the same year (Karai 
et  al. 2019; Rexhepi et  al. 2019). In the present study, the risk 
of preeclampsia was increased 3.5-fold in adolescence, which is 
consistent with the data in the literature. In a meta-analysis of 
38 full-text articles reporting studies conducted in Turkey with 
a total of 80,249 patients (adolescents: 20,768; controls: 59,481) 
to compare adolescent and adult pregnancies and outcomes 
for maternal and infant health, it was concluded that the risk 
of IUGR is higher in cases of adolescent pregnancies (Karaçam 
et  al. 2021). Similarly, in the present study, the risk of IUGR was 
1.7 times higher in adolescent pregnancies. Furthermore, it is 
known that adolescents are more likely to smoke and consume 
alcohol during pregnancy than women of older ages and that 
smoking and/or alcohol consumption has significant effects on 
the health of both pregnant adolescents and their foetuses 
(Bottorff et  al. 2014). Jain et  al. found that the probability of 
adolescent mothers smoking during pregnancy was double 
that of women aged 20–35 in Canada (Jain et  al. 2018). In the 
present study, it was found that there was a 3.04-fold increase 
in the likelihood of smoking during pregnancy among adoles-
cent pregnant women.

Conclusion

Adolescent pregnancy is a concern in terms of not only the 
infant’s health but also the health of society as a whole, espe-
cially on the level of families. There are increased maternal 
and foetal risks in cases of adolescent pregnancies. It is clear 

that the role of motherhood, suitable only for adults, is not 
appropriate for individuals who become pregnant in adoles-
cence, when they have not yet completed their physical devel-
opment and still have childhood characteristics. Furthermore, 
expecting a person who is still a child herself to be a mother 
to another child is asking for a greater sacrifice than can real-
istically be made. The probability of having a healthy preg-
nancy is lower and antenatal follow-up care is insufficient in 
adolescent pregnancies compared to pregnant adult women. 
The first and most important approach to adolescent preg-
nancies must be preventing them. In situations where they 
cannot be prevented, the detection of adolescent pregnan-
cies and the initiation of antenatal care as soon as possible, 
the participation of pregnant women in antenatal care visits 
as often as possible, and the proper planning of delivery are 
important requirements for maternal and infant health.
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