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ABSTRACT

OBJECTIVE: The aim of this study was to evaluate the frequency of postpartum depression, accompa-
nying risk factors, and obstetrics and neonatal outcomes in adolescent pregnancies.

STUDY DESIGN: This prospective study was conducted on adolescent and adult pregnant patients giv-
ing birth in Diyarbakir Gazi Yasargil Training and Research Hospital of Health Sciences University be-
tween January 01 and 31, 2018. Groups were compared in terms of postpartum depression rates and
postpartum depression-related factors were also determined in both groups.

RESULTS: The frequency of postpartum depression was higher in adolescent patients than in adult pa-
tients but the difference was not considered statistically significant (p> 0.05). In adolescent and adult pa-
tients, the following factors were found to increase postpartum depression risk: illiteracy, living in an urban
area, divorced parents, having fewer than 4 siblings, anemia and caesarean delivery (p>0.05, for all).

CONCLUSION: The study showed no significant difference in postpartum depression rates between
adolescent and adult pregnant patients. In both groups, the factors of illiteracy, living in an urban area,
divorced parents, anemia, fewer than 4 siblings, and caesarean delivery were found to increase the risk
of development of postpartum depression.
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comes
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Introduction The transition to motherhood is an important period of

psychological, developmental and biological change in a
Adolescent pregnancy is defined as pregnancy in girls of

<19 years old (1). Although the worldwide incidence is re-
ported as 11%, this ratio varies between countries, and in
Turkey this rate is shown between 8.7% and 11.5% (2-3).

woman’s life (4). Since mothers experience a number of stress
sources such as reduced financial resources, role limitations
and confusion, social isolation and depressive symptoms, they
face stress and this transition period presents greater difficul-

ties, especially for adolescent pregnant patients (5).
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begins at any time in the first year postpartum (6). There is a
significant increase in risk for PPD in adolescent pregnancies,

PPD has negative effects on the health of the young mothers
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The aim of this study was to examine the frequency of
PPD, the accompanying risk factors, and obstetric and neona-
tal outcomes in adolescent pregnancies.

Material and Method

The study was designed as a prospective case control study
conducted between 1-31 January 2018. Approval for the study
was granted by the Ethics Committee of Diyarbakir Gazi
Yasargil Training and Research Hospital of Health Sciences

Figure 1: Edinburgh Postnatal Depression Scale (EPDS)(15)
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Baby’s Date of Birth:
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University. All procedures were in accordance with the ethical
principles defined by Mandal et al. (13) and with the Helsinki
Declaration principles (14). Informed consent was obtained
from all participants before starting the study. PPD incidence
was determined in all cases using the Edinburgh Postnatal
Depression Scale (EPDS) consisting of 10 questions validated
for PDD evaluation in adolescents by Friesen et al. (15). The
scale was shown to be reliable in its Turkish form by Karacam
et al. (16). Patients with a score of >13 on the EPDS were
evaluated as PPD (16) (Figure 1).
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As you are pregnant or have recently had a baby, we would like to know how you are feeling. Please check the answer that comes
closest to how you have felt IN THE PAST 7 DAYS, not just how you feel today.

Here is an example, already completed.
| have felt happy:
Yes, all the time
Yes, most of the time
] No, not very often
] No, not atall

In the past 7 days:

1. I have been able to laugh and see the funny side of things
[] As much as | always could

[1 Not quite so much now

[] Definitely not so much now

[0 Not at all

2. | have looked forward with enjoyment to things
[0 As much as | ever did

[0 Rather less than | used to

[] Definitely less than | used to

[J Hardly at all

*3. | have blamed myself unnecessarily when things went wrong
Yes, most of the time

Yes, some of the time

Not very often

No, never

OoOoono

N

. | have been anxious or worried for no good reason
No, not at all

Hardly ever Yes

sometimes Yes,

very often

OoOoono

5. | have felt scared or panicky for no very good reason
[0 Yes, quite a lot

[] Yes, sometimes

[0 No, not much

[0 No, not at all

This would mean: “I have felt happy most of the time”
during the past week.
Please complete the other questions in the same way.

*6. Things have been getting on top of me

[J Yes, most of the time | haven’t been ableto cope at all
[J Yes, sometimes | haven’t been coping as well as usual
[J No, most of the time | have coped quite well

[0 No, I have been coping as well as ever

*7 1 have been so unhappy that | have had difficulty sleeping
[] Yes, most of the time

[ Yes, sometimes

[J Not very often

[0 No, not at all

*8 | have felt sad or miserable
[] Yes, most of the time

[] Yes, quite often

[J Not very often

[0 No, not at all

*9 | have been so unhappy that | have been crying
[] Yes, most of the time

[] Yes, quite often

[ Only occasionally

[0 No, never

10. The thought of harming myself has occurred to me
Yes, quite often

Sometimes

Hardly ever

Never

OoOoono
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The study included 100 consecutive adolescent pregnant
patients who gave birth to their first child and 100 consecutive
adults, aged 20-24 years, who gave birth to their first child.
Data in respect of age, educational background (illiterate, pri-
mary school, high school, university), place of residence (city,
rural), number of siblings, whether the two parents are sepa-
rated or not were determined using a questionnaire. In all
cases, antenatal follow-up, weight gain in pregnancy, hemo-
globin, hematocrit, anemia, systolic blood pressure, diastolic
blood pressure, preeclampsia, fetal presentation (vertex, non-
vertex), cephalopelvic disproportion, fetal distress, preterm
birth, term birth, post term birth, birth weight, 1 and 5-minute
APGAR score, 5-minute APGAR score <7, SGA (newborns
are defined as birth weight and 10" percentile according to the
gestational age), large for gestational age (LGA: newborns are
defined as birth weight > 90" percentile according to the ges-
tational age) rates were studied. Adolescent and adult mothers
were compared in respect of the studied demographic charac-
teristics and obstetrics and neonatal outcomes. In addition, the
proportion of adolescents and adults who were diagnosed as
PPD as the result of EPDS, the comparison of these rates, and
the relationship between the demographic, obstetrics and
neonatal outcomes and the PPD were examined. The propor-
tion of adolescent pregnancies of the total number of births in
our hospital between January 01, 2017 and December 31,
2017 was also examined. All patients were evaluated using the
EPDS at 1 month after the birth.

Statistical Analysis

All analyses of the study data were performed using
MedCalc Statistical Software version 12.7.7 (MedCalc
Software bvba, Ostend, Belgium; http://www.medcalc.org;
2013). Descriptive statistics were used to define continuous
variables, stated as mean, standard deviation, and minimum,
median, maximum values. The Student's t test was used to
compare two independent and normal distribution-fit vari-
ables. The Mann Whitney U test was used to compare two
variables that did not fit with independent and normal distri-
bution. Relationships between categorical variables were eval-
uated using the Chi-Square test or the Fisher Exact test when
appropriate. Logistic regression analysis was performed to ex-
amine the effect of the independent variables (with 2 cate-
gories) on the categorical dependent variable and the RR val-
ues were obtained. A value of p<0.05 was accepted as statisti-
cally significant.

Results

A total of 25043 deliveries were realized in our hospital
in 2017 and 9.24% (n=2315) of these were adolescent preg-
nancies.

Evaluation was made of a total of 200 pregnant women,
comprising 100 adolescents and 100 adults who gave birth in
our hospital between 1-31 January, 2018. The mean age (18.5
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+ 0.9 years) and rates of having attended high school (11%)
were significantly lower in the adolescent group compared to
the adult group (21.9+1.2 years; 27%). The following results
were found to be significantly higher (p<0.05, Table I): pri-
mary education (80% versus 51%), systolic blood pressure
(106£10.3 versus 99.7+12.8), diastolic blood pressure (69.1
+8.3 versus 64 + 8.04), 1-minute APGAR score (7.8+0.4 ver-
sus 7.5+0.7) and 5-minute APGAR score (9.1£0.3 versus 8.9
+0.3). No significant difference was observed in the adoles-
cent group compared to the adult group for the following fac-
tors: illiteracy (9% versus 18%), having divorced parents
(11% versus 7%), having non-divorced parents (93%), PPD
(14% versus 10%), number of antenatal visits (8.5 = 4.1 ver-
sus 8.4+2.4), weight gain in pregnancy (11.1+4.1 kg versus
11.1+£4.06 kg), hemoglobin (11.5£1.6 versus 11.5+1.6), hema-
tocrit (34.6+4.4 versus 34.7+4.5), preeclampsia (4% versus
3%), preterm birth (7% versus 8%), post term birth (4% ver-
sus 3%), vertex presentation (79% versus 90%), non-vertex
presentation (21% versus 10%), CPD (4% versus 6%), fetal
distress (4% versus 2%), vaginal delivery (69% versus 80%),
cesarean delivery (31% versus 20%), birth weight (3102+
486.7 gr versus 3042+497.4 gr), SGA (6% versus 4%) and
LGA (6% versus 2%) (p>0.05, Table I). As the anemia rates
(36% versus 36%) were identical in both groups, and there
was no case with a 5-minute APGAR score <7, no comparison
was made for these parameters (Table I). There were no uni-
versity graduates (0%) in the adolescent group, so no compar-
ison was possible with the university graduates of the adult
group (4%) (Table I).

The postpartum depression in adolescent pregnant patients
was observed to increase 4.04 times in illiterate patients, 1.75
times in patients living in an urban area, 2.20 times in patients
with divorced parents, 1.91 times in patients with <4 siblings,
1.12 times in patients with 4-5 siblings, 2.37 times in patients
with anemia and 1.23 times in patients giving birth by cae-
sarean delivery, while it developed at a rate of 55% less in pri-
mary education graduates, 38% in high school graduates, 43%
in rural residents, 55% in patients with parents who are not di-
vorced, 31% in patients with >5 siblings and 20% in patients
giving birth by vaginal delivery (Table II). The postpartum de-
pression in adult pregnant patients increased 1.13 times in il-
literate patients, 2.66 times in university graduates, 1.71 times
in patients living in an urban area, 3.32 times in patients with
divorced parents, 1.27 times in patients with <4 siblings, 1.77
times in patients with anemia and 1.71 times in patients giving
birth by caesarean delivery and at a rate of 4% in primary ed-
ucation graduates, 33% in high school graduates, 42% in rural
residents, 70% in patients with parents who are not divorced,
5% in patients with 4-5 siblings, 5% in patients with >5 sib-
lings and 42% in patients giving birth by vaginal delivery
(Table 1I).
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Table I: Distribution of demographic, obstetric, neonatal characteristics and postpartum depression rates of adolescent and adult

pregnancies
Adolescent Adult p
n=100 n=100 value
Age, (years),[meantSD] 18.05+0.9 21.9+1.2 <0.0011
Educational status, n (%)
-illiterate 9 (9.0) 18 (18.0) 0.097°
-primary education 80 (80.0) 51 (51.0) <0.0013
-high school 11 (11.0) 27 (27.0) 0.007°
-university 0 (0.0) 4 (4.0) -
Parents, n (%)
-not divorced 89 (89.0) 93 (93.0) 0.4583
-divorced 1(11.0) 7 (7.0) 0.458%
Postpartum depression, n (%) 14 (14.0) 10 (10.0) 0.5143
Number of antenatal visits, (mean+SD) 8.5+4.1 8.4+2.4 0.385"
Weight gain in pregnancy, kg (meantSD) 11.1+4.1 11.1+4.06 0.9571
Anemia, n (%) 36 (36.0) 36 (36.0) -
Hemoglobin, (meantSD) 11.5+1.6 11.5+1.6 0.9762
Hematocrit, (mean+SD) 34.6+4.4 34.7+4.5 0.9901
Preeclampsia, n (%) 4 (4.0) 3 (3.0) 1.008
Systolic blood pressure, mmHg, (mean+SD) 106+10.3 99.7+12.8 <0.001"
Diastolic blood pressure, mmHg, (mean+SD) 69.1+8.3 64+8.04 <0.0011
Preterm birth, n (%) 7 (7.0) 8 (8.0) 1.008
Term birth, n (%) 89 (89.0) 89 (89.0) -
Post-term birth, n (%) 4 (4.0) 3(3.0) 1.00°
Presentation, n (%)
-vertex 79 (79.0) 90 (90.0) 0.0503
-non-vertex 21 (21.0) 10 (10.0) 0.050°
Cephalopelvic disproportion, n (%) 4 (4.0) 6 (6.0) 0.746°
Fetal distress, n (%) 4 (4.0) 2 (2.0) 0.678°
Vaginal delivery, n (%) 69 (69.0) 80 (80.0) 0.1058
Cesarean delivery, n (%) 31 (31.0) 20 (20.0) 0.105°%
Birth weight, gram, (mean+SD) 3102+486.7 3042.8+497.4 0.656"
1 minute APGAR , (meanzSD) 7.8+0.4 7.5+0.7 0.0021
5 minute APGAR, (meantSD) 9.1+0.3 8.9+0.3 0.0031
5 minute APGAR<7 0 (0.0) 0 (0.0) -
Small for gestational age, n (%) 6 (6.0) 4 (4.0) 0.74538
Large for gestational age, n (%) 6 (6.0) 2 (2.0) 0.2793

Mann-Whitney U p', Student t p?, Fisher’s Exact p?

Table II: Associations between socio-demographic, obstetric, neonatal factors and postpartum depression among adolescent and

adult mothers

Adolescent (n=100) Adult (n=100)

Relative risk | (95% confidence intervals) | Relative risk | (95% confidence intervals)
Educational status
-illiterate 4.04 1.58-10.30 1.13 0.26-4.91
-primary education 0.45 0.16-1.19 0.96 0.29-3.11
-high school 0.62 0.08-4.30 0.67 0.15-2.98
-university - 2.66 0.43-16.25
Area
-urban 1.75 0.66-4.60 1.71 0.52-5.62
-rural 0.57 0.21-1.50 0.58 0.57-1.91
Parents
-non-divorced 0.45 0.14-1.37 0.30 0.07-1.15
-divorced 2,20 0.72-6.71 3.32 0.86-12.75
Number of siblings
-<4 1.91 0.51-7.11 1.27 0.18-8.85
-4-5 1.12 0.41-3.09 0.95 0.26-3.44
-25 0.69 0.26-1.83 0.95 0.28-3.18
Anemia 2.37 0.89-6.29 1,77 0.55-5.73
Type of delivery
-vaginal 0.80 0.29-2.21 0.58 0.16-2.05
-cesarean 1.23 0.45-3.38 1.71 0.48-6.04
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Discussion

Adolescent pregnancies are a global problem and remain
as a major contributor to maternal and child mortality and
childbirth complications. We primarily investigated the affect
of adolescent pregnancy on PPD. Secondarily, obstetric and
neonatal outcomes were analyzed. The results of this study
showed that the PPD rate (14%) was higher in adolescent pa-
tients compared to adult patients (10%) but the difference was
not found to be statistically significant. In contrast, Mbawa et
al. reported these ratios as 13% and 7.2%, respectively, and
determined a significant difference between the groups (17).
Our hospital is located in the southeast of Turkey and serves a
large population. Early marriages are widespread and consid-
ered normal in this region (18). Thus, the adolescent preg-
nancy rate for Turkey of 8.7%-11.5% reported by Kaplanoglu
et al. (3) was consistent with the rate of 9.24% in the current
study. Due to these conditions in our region, the difference be-
tween PPD rates between adolescents and adults may not have
been significantly different unlike the study performed by
Mbawa et al. (17). In a study by Ozcan et al. (19), PPD inci-
dence was reported as 23.8% in Turkey. In the current study
however, the PPD rates in both groups were lower than those
reported by Ozcan et al. (19). The cultural structure of the
population living in this region tends to be homogeneous.
Living in rural areas, economic transportation factors, and
family structure seem to have a greater effect on PPD than the
age of marriage. However, as the number of cases in this study
was limited, it may be difficult to generalize, and there is a
need for further studies with larger series.

In low and middle-income countries, it is estimated that
42% of pregnant patients have anemia (20). According to the
WHO, this ratio is estimated to be 40.2% for Turkey (21).
However, in the current study, the rate of anemia was 36% in
both groups, which was lower than the WHO rate for Turkey,
but consistent with the rate of 33.3% reported by Yilmaz et al.
(22) in a previous study in Turkey. Furthermore, in the cur-
rent study, there was determined to be an increased risk of
PPD development in both adolescent and adult patients with
anemia. Similar to the results of this study, Yilmaz et al. (22)
and Corwin et al. (23) stated that PPD rates were significantly
higher in pregnancies with anemia. Beard et al. (24) reported
changes in myelination and neurotransmitter metabolism due
to anemia, which were observed to increase PPD risk. The in-
creased risk of developing PPD in pregnancies with anemia
in the current study may have been due to the changes in
myelination and neurotransmitter metabolism described by
Beard et al. (24).

In the current study, it was established that there is an in-
crease of risk of developing PPD in patients with divorced
parents in both the adolescent and adult populations. In a
study by Kalil et al. (25), negative family relationships were
found to increase the PPD rate, while Mbawa et al. (17) stated
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that the PPD rate increased in patients with divorced parents.
These results support the increased risk of developing PPD in
patients with divorced parents.

An increased risk of developing PPD was determined in
patients giving birth by caesarean delivery in both groups of
the current study. Likewise, in an extensive review by Carter
et al. (26), there was reported to be a significant increase in the
risk of developing PPD with caesarean delivery. Cesarean de-
livery has been shown to increase maternal complications
such as infection rates, risk of bleeding, and risk of blood
transfusion, leading to an increase in maternal affective disor-
der and PPD rate due to anesthesia complications developing
simultaneously (27-29). These findings support the increased
risk of developing PPD in patients giving birth by caesarean
delivery in the current study. In addition, cesarean delivery
hampers the mothers returning to their daily lives. In such
rural areas women play an important role in daily life (in the
house, on the farm) and mothers want to go home quickly
even after delivery. Moreover, women are unwilling to give
birth by cesarean section for different reasons (30).

In the current study, the rate of primary school education
level in the adolescent group was 80%, which was signifi-
cantly higher than the rate of 51% in the adult group, while the
high school rate was 11%, which was significantly lower than
the rate of 27% in the adult group. There were no university
graduates in the adolescent group and this rate was 4% in the
adult group, but no comparison was made between the groups
in this regard. The relationship between education level and
depression is not fully understood, and there have been no
studies investigating the effect of education on PPD (31).
However, depressive symptoms may be noticed more easily in
people with a higher educational level (32). Similarly, in the
current study, the risk of PPD was high in university graduates
in the adult group. However, as the risk of developing PPD
was higher in those with only primary education in both
groups, this result supports the hypothesis of uncertainty about
the effect of education level on the development of PPD (31).

In a study by Vigod et al. (33), the risk of developing PPD
was found to be greater in urban residents than in those living
in rural areas. Consistent with that finding, the risk of devel-
oping PPD was determined to be higher in patients living in
urban areas in both groups of the current study. In addition, in
the current study, the risk of PPD was higher in both groups
for patients with fewer than 4 siblings.

The mean systolic and diastolic blood pressure values of
the adolescent group in the current study were found to be sig-
nificantly higher than those of the adult group, whereas there
was no significant difference in the pre-eclampsia rates (4% vs
3%). Korencan et al. (34) reported these rates as 4.9% in the
20-24 years age group, 4.8% in the <19 years age group and
4.7% in the <17 years age group, which were similar results to
those of the current study.
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The results of the current study showed that the mean 1
and 5-minute APGAR scores in the adolescent group were sig-
nificantly higher than those of the adult group, while there was
no case with an APGAR score <7 in either group. The rate of
cesarean delivery in the adolescent group was 31%, which
was not statistically significant, although it was higher than in
the adult group. The high mean APGAR scores in the adoles-
cent group may have been due to this high cesarean rate. The
non-vertex presentation rate in the adolescent group was 21%
and 10% in the adult group, with no statistically significant
difference determined between the groups. The high non-ver-
tex presentation rate in the adolescent group may also have
been due to the higher cesarean delivery rates in this group. As
all the pregnancies in this study were the first pregnancies of
the patients and in our clinic, all patients with non-vertex pres-
entation in the first pregnancy are delivered by caesarean sec-
tion provided the cervical canal is not close to fully open.
Adolescents may have uterine and cervical maturation defi-
ciencies (35), which could account for the high non-vertex
presentation rate (21%) in the adolescents of the current study,
although it was not found to be statistically significant.

In conclusion, no significant difference was observed in
PPD rates between the adolescent and adult pregnancies in
this study. In both groups, the factors of illiteracy, living in an
urban area, divorced parents, anemia, <4 siblings, and cae-
sarean delivery were found to increase the risk of development
of PPD. No difference was found between the groups in terms
of obstetric and neonatal outcomes except for the increase in
mean systolic-diastolic blood pressure and 1-5 minute
APGAR scores in the adolescent group.

The fact that the number of cases was relatively limited
can be considered as a limitation of this study. However, the
prospective design including the control group constitutes a
strength of the research. Furthermore, there is a scarcity of
data related to the population studied, which was in southeast-
ern Turkey, where there are specific localized traditions and
early marriages are frequent, and therefore, the data are of in-
terest and value. There is a need for prospective studies to ex-
amine in detail these PPD-related factors (including adoles-
cent pregnancy) of the population in this region.
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