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Introduction
Antenatal care is a program of health care 
measures taken during pregnancy and 
represents the complete coverage of all 
pregnant women by a sufficient number of 
checkups, with appropriate supervision in 
pregnancy. The main aim of these health 
care measures is the birth of a living and 
healthy baby, the reduction in the risk of 
stillbirths and pregnancy complications 
while maintaining the mother’s health.[1] 
The optimal number of examinations in a 
normal pregnancy should be between eight 
and ten, but the number of visits to a 
gynecologist may be higher, which depends 
on risks and course of pregnancy.[1] WHO 
reported that eight or more contacts for 
antenatal care can reduce perinatal deaths 
by up to 8 per 1000 births when compared 
to four visits.[1] The main reasons for 
not undergoing and avoiding checkups 
in adolescent pregnancy are emotional 
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Abstract
Background: The aim of this study is to compare the antenatal care, body weight, and weight 
gain in pregnancy between the adolescent and adult pregnancies and, thus, examine the impact of 
adolescence on the studied parameters. Methods: This prospective study includes 300 pregnant 
women who were the patients of University Clinical Center Tuzla, Clinic for Gynecology and 
Obstetrics from January 2011 to December 2014. The women were divided into two groups: an 
experimental group consisted of 150 adolescent pregnant women aged 13–19 years and a control 
group consisted of 150 adult pregnant women aged 20–35 years. The following parameters were 
analyzed: age of pregnant women, number of antenatal controls in pregnancy, prepregnancy body 
weight, weight gain in pregnancy, parity, and obstetric history data. Results: A significantly higher 
number of adolescent pregnant women belongs to a subgroup from one to two examinations during 
pregnancy (P < 0.000013) and to subgroups from three to five examinations (P < 0.000001). 
A significantly smaller number of adolescent pregnant women performed their first antenatal control 
in the first 2 lunar months (P < 0.01). A subgroup with optimal body weight (from 51 to 69 kg) 
are the most prevalent among adolescent pregnant women (P < 0.000001). A significantly larger 
number of adolescent pregnant women had an optimal weight gain of 7.8 to 12.99 kg (P < 0.001). 
Conclusions: The adolescent pregnant women have suboptimal antenatal care, which could lead 
to adverse maternal and birth outcomes, but have optimal body weight and weight gain during 
pregnancy.
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crises, lack of self‑esteem, neglect of the 
future newborn, worry for the future and 
depression, lower socioeconomic status, 
lower education level, husband with lower 
education level, life in rural areas, and not 
being exposed to mass media.[2] Because 
of poor antenatal care, they tend to deliver 
lower birth weight infants, premature 
infants, preterm and premature preterm 
rupture of membranes, infant mortality, and 
morbidity rates are also higher in compared 
to adult women.[3‑6]

The proper intrauterine growth of a fetus 
depends on the mother’s body weight 
before pregnancy, the weight gain in 
pregnancy, and the rate at which this weight 
gain occurs during pregnancy. Counseling 
about healthy eating and keeping physically 
active during pregnancy is recommended 
for pregnant women to stay healthy and 
to prevent excessive weight gain during 
pregnancy.[1] Weight gain has a certain 
regularity; in the first 6 months, a pregnant 
woman should gain one kilogram per 
month, and the remaining 3 months by 
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two kilograms per month. Weight gain less than 7.80 kg 
is pathological, as is weight gain greater than 13 kg. The 
optimal weight value of pregnant women belongs to the 
subgroup 51 to 69 kg.[7] In the research we conducted, 
we used standard anthropometric values of our authors, 
adjusted for the age of adolescent pregnant women.[8]

Despite the vulnerability of young girls during pregnancy, the 
literature on antenatal care utilization and weight gain among 
adolescents is scarce[2] and, therefore, our study will contribute 
to improving knowledge about this group of patients.

The aim of this study is to compare the antenatal care, 
body weight, and weight gain in pregnancy between the 
adolescent and adult pregnancies and, thus, examine the 
impact of adolescence on the studied parameters.

Methods
This prospective study included 300 pregnant women 
(13 to 35 years of age) who were the patients of University 
Clinical Center Tuzla, Clinic for Gynecology and Obstetrics 
from January 2011 to December 2014.

The women were divided into two groups: the first 
group consisted of 150 adolescent pregnant women aged 
13–19 years (experimental group) and the second group 
consisted of 150 adult pregnant women aged 20–35 years 
(control group). Inclusion criteria for the study group were 
as follows: age under 19 at the time of conception, singleton 
pregnancy, being healthy before pregnancy, delivering at 
University Clinical Center Tuzla, Clinic for Gynecology 
and Obstetrics. Exclusion criteria were: age over 19 at 
the time of conception, multiple pregnancies, women 
with pathological conditions before pregnancies (genital 
and extragenital diseases), women who during the 
follow‑ups showed maternal age over 35 years of age, 
pregnancies less than 24 weeks of gestation, pregnancies 
with fetal abnormalities, and delivering at other healthcare 
institutions.

Our study received an ethical approval from the Research 
Ethical Committee of the University Clinical Center and 
Faculty of Medicine, University of Tuzla, Bosnia and 
Herzegovina.

The data from the course of pregnancy was collected on 
the basis of available medical documentation (pregnancy 
booklet, mother’s disease history, and partograms). The 
following parameters were analyzed: age of pregnant 
women, number of antenatal controls in pregnancy, 
body weight on the day of delivery, and weight gain 
in pregnancy. The body weight of pregnant women 
was measured immediately upon arrival at the doctor’s 
office with the mechanical weight, where the weight 
was rounded to the nearest 10 g. Pregnant women were 
divided into five subgroups according to the number of 
antenatal controls (zero, one‑two, three‑five, six‑eight, 
> eight controls), into three subgroups according to body 

weight (<50, 51–69, 70–125 kg), and into four subgroups 
according to weight gain in pregnancy (<7.80, 7.80–12.99, 
13.00–17.79, >17.80 kg).

Statistical analysis

The t‑test (statistical comparison test), the χ2 test (frequency 
comparison test), and the z‑test (proportional test) were 
used. The data is expressed using percentages. Statistically 
significant difference was set to less than 5%.

Results
This prospective study included 300 pregnant women 
(13 to 35 years of age). Women divided into two groups: 
the first group consisted of 150 adolescent pregnant 
women aged 13–19 years (experimental group) and the 
second group consisted of 150 adult pregnant women aged 
20–35 years (control group).

We analyzed the number of antenatal controls during 
pregnancy in both groups of pregnant women and presented 
the results in Figure 1. There is a statistically significant 
difference in these distributions for all subgroups of 
antenatal control examinations (2 = 582.24, P < 0.000001). 
Using the z‑test, we found a statistically significant 
difference in proportions for each subgroup individually.

A significantly higher number of adolescent pregnant women 
belongs to the subgroup from one to two examinations 
during pregnancy (z = 4.43; P < 0.000013) and to the 
subgroups from three to five examinations (z = 6.949; 
P < 0.000001). The pregnant women from the control 
group had a significantly higher number of optimal 
examinations (z = −4.752; P < 0.000003) compared to 
adolescent pregnant women.

A significantly smaller number of adolescent pregnant 
women performed their first antenatal control in the first 
2 lunar months compared to pregnant women in the control 
group (z = −2.573; P < 0.01). In the group of adolescent 
pregnant women, there are more pregnant women with 
the first examination in the fourth lunar month (z = 3.535; 
P < 0.0004) and the sixth lunar month (z = 1.984; 
P < 0.048), which is statistically significant.
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Figure 1: Percentage distribution of antenatal controls of examined 
pregnant women
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The distribution of body weight of pregnant women 
was shown in Table 1. There is a statistically significant 
difference in these distributions for all subgroups of body 
weight (2 = 189.88; P < 0.000001). Using a z‑test, we 
found a statistically significant difference in proportions for 
each subgroup individually.

With the Z‑test, we established statistical significance for 
each subgroup individually. In the group of adolescent 
pregnant women, there were significantly more pregnant 
women weighing less than 50 kg (z = 2.573; P < 0.01). 
Pregnant women in the 51 to 69 kg subgroup are the 
most prevalent among adolescent pregnant women, 
which represents the subgroup with optimal body weight 
(z = 6.472; P < 0.000001). Pregnant women in the 
control group (z = 7.333; P < 0.000001) were statistically 
significantly more present in the 70 to 125 kg subgroup.

In our study, we compared the weight gain of adolescent 
pregnant women in relation to the control group of pregnant 
women and presented the results in Table 2.

The frequency comparison test showed a statistically 
significant difference in the distribution of body weight 
gain in adolescent pregnant women in relation to the 
control group (2 = 43.773; P < 0.000001).

The proportionality test indicated statistical significance for 
each individual weight gain subgroup. A significant number 
of pregnant women in the control group had a weight gain 
greater than 17.8 kg (z = −5.72; P < 0.000001), and a 
significantly larger number of adolescent pregnant women 
had an optimal weight gain of 7.8 to 12.99 kg (z = 3.129; 
P < 0.001).

Discussion
Numerous authors report data on inadequate antenatal care 
of adolescent pregnant women, related to the subsequent 
arrival at the first check‑up or the suboptimal number 

of total examinations in pregnancy, leading to adverse 
pregnancy outcomes.[9‑12] The data from developed countries 
indicates that properly administered antenatal care, with 
timely selection and monitoring of pregnancy with risk 
factors, leads to a healthy pregnancy and a childbirth in 
adolescent pregnancy.[13,14]

According to our results, suboptimal antenatal care was 
observed in the group of adolescent pregnant women, since 
60% of adolescent pregnant women received up to five 
examinations during pregnancy and none had more than 
eight examinations. Globally, only 64% of women receive 
antenatal care four or more times through their pregnancy 
in the WHO report.[1] In high‑income countries, all women 
have at least four antenatal care visits. In 2015, only 40% 
of all pregnant adolescents in low‑income countries had 
recommended antenatal care visits, which correlates with 
our results.[15] Mersal et al. reported that more than 70% 
of participants in their study had made only 1 visit to the 
antenatal care clinic, which is lower than in our study.[3]

A significantly lower number of adolescent pregnant 
women undergo the first examination in the first 2 lunar 
months, and in the same group a significantly higher 
number of pregnant women with the first examination in 
the fourth and sixth lunar months, which correlates with 
global world data.[16] WHO recommends pregnant women 
to have their first contact in the first 12 weeks gestation, 
with subsequent contacts taking place at 20, 26, 30, 34, 
36, 38, and 40 weeks gestation.[1] The highest rates of late 
or no prenatal care were reported in adolescent pregnancy. 
In 2017, 27% of births to females under age 15, and 11% 
of births ages 15 to 19 are in category late or no prenatal 
care. This proportion drops with increasing age, reaching 
a low of 5% for women in their thirties and 6% among 
women in their forties.[16]

Govender et al. reported that 54% pregnant adolescents 
undergo their first antenatal care visit above 20 weeks, 43% 
attend only between zero and three visits, but 2% never 
attend antenatal care visit prior to birth.[17] In the study of 
Medhi et al., >80% adolescent mothers received quality 
antenatal care, which is higher than in our study.[18] In the 
study of Tilghman and Lovette, 69% pregnant adolescents 
aged 15–19 years old received care beginning at the 
first trimester of pregnancy, and 64% received early and 
adequate prenatal care, which is higher than in our study.[19] 
Significantly higher numbers of adolescent pregnant women 
belong to subgroup from one to two examinations and 
subgroup from three to five examinations, while pregnant 
women from the control group have significantly greater 
numbers of optimal examinations, indicating poor antenatal 
protection for adolescent pregnant women, which correlates 
with the study of Govender et al.[17]

Adolescents could have similar pregnancy outcome to 
that of adult women with good psychosocial support, 
appropriate and adequate antenatal care. Some studies 

Table 1: Body weight of pregnant women
Body 
weight (kg)

Adolescent 
pregnancy n (%)

Adult pregnancy 
n (%)

P

<=50 9 (6) 1 (0.67) P<0.01
51‑69 88 (58.67) 33 (22) P<0.000001
70‑125 53 (35.33) 116 (77.33) P<0.000001
Total 150 (100) 150 (100)

Table 2: Weight gain in pregnancy
Weght gain in 
pregnancy (kg)

Adolescent 
pregnancy n (%)

Adult pregnancy 
n (%)

P

<7.80 6 (4) 3 (2) P<0.001
7.80‑12.99 95 (63.33) 68 (45.33) P<0.001
13.00‑17.79 48 (32) 47 (31.33) NS
>17.80 1 (0.67) 32 (21.34) P<0.000001
Total 150 (100) 150 (100)
NS* nonsignificant
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could not find any adverse pregnancy outcome among 
adolescent mothers with provision of high‑quality antenatal 
care.[3,18]

In research by Leppalahti et al.[11] and Bildircin et al.,[20] 
they report normal body weight, optimal weight gain 
in adolescent pregnancy, as well as adverse outcome 
accompanied by a significantly higher incidence of anemia, 
preterm and premature preterm rupture of membranes, 
preeclampsia, and low birth weight.[5,21]

Our study showed that majority of adolescent pregnancies 
belonged to the class with optimal body weight 
(P < 0.000001), while the obese class was dominated by 
pregnant women from the control group (P < 0.000001). 
The results of the analysis of body weight gain in 
pregnancy showed that a significantly higher number of 
adolescent pregnant women had the optimal weight gain 
in pregnancy (P < 0.001), and a significant number of 
pregnant women in the control group had a weight gain 
greater than 17.80 kg. The results represent a pathological 
phenomenon (P < 0.000001), which is in agreement with 
the studies of the above authors.

Samano et al. reported that the proportion of overweight 
and obese pregnant adolescents was 11.5% and 10.1%, and 
frequency for underweight was 5%, which is similar to our 
data.[22]

In the study of Cift et al., they reported that adolescent 
pregnant women gained less weight during pregnancy, 
on average 7.3 kg, compared to adult pregnancies, which 
correlates with our results.[23] According to Samano et al., 
about 42% and 23% of pregnant adolescents had low and 
high gestational weight gain, in contrast to our results 
that the majority pregnant adolescent had optimal weight 
gain.[22] Prepregnancy body mass index (BMI) is an important 
determinant of many outcomes of pregnancy, so the new 
guidelines for weight gain during pregnancy continue to be 
presented according to prepregnancy BMI category. High or 
low weight gain during pregnancy was associated with an 
increased risk of low birth weight and preterm delivery.[22]

Some of the limitations of our study include relatively 
small sample size in examined groups, limited access to 
socioeconomic status data of patients, and inclusion of 
single‑center. However, this is the first prospective study 
in Bosnia and Herzegovina relating to antenatal care and 
weight gain in adolescent pregnancy.

All the obtained results indicated the optimum physical 
condition of adolescent pregnant women but also the 
significant obesity in the control group of pregnant 
women with a tendency toward the possible occurrence of 
metabolic, diabetes, and hypertension disorders.

Conclusions
Adolescent pregnant women have suboptimal antenatal 
care, which could lead to adverse maternal and birth 

outcomes. Adolescent mothers have optimal body weight 
and optimal weight gain during pregnancy. Because of that, 
it is needed to put an emphasis on improving adolescents’ 
education and removing financial barriers to their access to 
maternal health services.
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