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Abstract: Background and Objective: Although possible risk factors associated with maternal
postpartum depression (PPD) have been elucidated, it is still unknown how some newborns
characteristics could influence the appearance of PPD. Our research aimed to unravel the impact of
newborn’s characteristics on PPD. Methods: The study was conducted in the Obstetrics &
Gynecology Department, from our University Emergency County Hospital, between August 2019
and April 2021. We included women in the 2nd day of the postpartum period (n=904), divided into
2 groups: women with PPD (n=236) and control (women without PPD, n=668), by using the
Edinburg Postpartum Depression Scale. Characteristic information on newborns (i.e., the months in
which they were born, premature delivery, birth weight, or gender) were assessed. Results: Our
findings suggest that the winter season (i.e., December and January, p=0.01) births and male
newborns (p=0.02) were associated with the appearance of depressive symptoms during
postpartum. Conclusions: Therefore, our study showed that women who give birth to male
newborns in winter are likely to develop PPD. This should be considered by all public health
systems in order to prevent such manifestations in certain groups of women.
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1. Introduction

Postpartum depression (PPD) represents a serious condition with symptoms like decreased
concentration and hopeless mood observed in 10% to 20% of all postpartum women [1-3]. Edinburgh
Postpartum Depression Scale (EPDS) is most often used in order to diagnose clinical PPD. Although
the risk factors are well known, less than half of women with PPD are diagnosed [4]. Starting with
pregnancy, women's organism achieves different adaptation in order to maintain fetal development.
Interestingly, messages from placenta to fetus are important in sustaining its normal state [5]. Further,
it seems that placenta could influence the fetus sex and sustains its physio-pathological implication
in pregnancy [6,7]. However, male fetus has shown to lead to chronic inflammation of the placenta
with activated pro-inflammatory cytokines in the circulation [8,9]. Similar studies have attributed a
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role to male babies on maternal reproductive hormone levels by increasing inflammation [9,10].
Therefore, we suppose that further maternal depressive symptoms will be influenced by the fetus’
gender, with a higher tendency on male pregnancies. One study sustains this fact, by which PPD had
higher percentage of developing in women carrying a male fetus along with other birth complications
[11].

Besides gender, seasonal birth is also shown to influence the appearance of PPD. To reinforce
this hypothesis, some studies showed that more cases of women with PPD were seen in winter season
[12,13]. In contrast, Henriksson and contributors show that seasonal pattern does not influence
depressive symptoms [14]. However, the authors showed that the seasonal patterns correlated with
newborn gender seems to depends on other factors related to specific climatic conditions [14].
Therefore, if fetus gender and seasonality can affect PPD, public health systems should take further
measures to detect and prevent the appearance of PPD in such groups of women.

Knowing how depressive symptoms influence the women’s postpartum period according to
newborns characteristics (i.e., the months in which they were born or premature delivery, birth
weight or gender), would also contribute to a better understanding of the appearance of PPD.
Therefore, the main purpose of this study is to show the impact of newborns characteristics in women
with PPD.

2. Materials and Methods
2.1. Design and Sample

We conducted an observational prospective study on immediate postpartum women who
delivered in the Obstetrics & Gynecology Department, “Sf. Apostle Andrei”, Emergency Clinic
County Hospital of Constanta (South-East of Romania). A sample of 904 women at high risk of
depression in the 2nd day of postpartum period was used, divided in 2 groups: women with PPD
(n=236) and control (i.e., women without PPD, n=668), by using EPDS (i.e., women who delivered a
single baby).

2.2. Newborns Characteristics Information

Between August 2019 and April 2021, characteristic information on newborns from medical
electronic records were assessed as follows: the months in which they were born, premature delivery
(<37 gestational weeks vs. 237 gestational weeks), birth weight in grams (<2500 g vs. 22500 g), and
newborns sex (male vs. female). Newborns were eligible to take part in the study if they were 2-3
days of age, and if they resided in the study area. Newborns with obvious, severe congenital
abnormalities, hemoglobin <7 g/dL (normal values=13.4-19.8 g/dl), and those who were receiving
special nutritional supplements as part of a feeding program were excluded.

All participants were informed regarding the aims and procedures, having the possibility to
withdraw from the study at any time. The study was conducted in accordance with the Helsinki
Declaration on Human Rights and the informed consent from all participants in the study as well as
the Agreement of the Ethics Commission were obtained.

2.3. Statistical Analysis

The statistical analysis was performed using the IBM SPSS statistics software version 28 and
Excel. The procedures used were descriptive statistics, graphs, and non-parametric statistical tests.
Data are presented as mean, standard deviation, median, minimum and maximum, for continuous
variables, or as percentages for categorical variables. For hypotheses testing, Independent Samples
Mann Whitney U test, Independent Samples T-test, Chi-Square Test of association, and Chi-squared
test for the comparison of two proportions were used, depending on the type of analyzed variables.
The significance level was set at 0.05.

3. Results
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From the total number of patients (n=904), the presence of PPD resulted in 26.10% (n=236); the
control group consisted of 668 patients (73.9%).

By comparing the association between the month of birth and the presence of PPD, it was shown
that there was a higher value for newborns from women with PPD in the months of winter (i.e.,
December with 37.5%, n=3, and January with 39.1%, n=34) than the newborns from women without
PPD in the summer months (i.e., May with n=67, 88.2% and August with n=78, 79.6%), all these being
statistically significant (p=0.018). Therefore, the births within the winter months lead to higher
proportion of women with PPD (Figure 1).
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Figure 1. Distribution of newborns from women with and without PPD according to the months in

which they were born.

Comparing the two groups of newborns, it was shown that it was no statistically significant
association of premature birth (i.e., < 37 gestational weeks) between women with PPD and without
PPD (p=0.654). From the group of women with PPD (n=236, 26.1%), 16 (6.8%) newborns were
premature (i.e., <37 gestational weeks), in comparison with the group of women without PPD (n=668,
73.9%), in which 40 (6.0%) newborns were born prematurely. The number of newborns from women
with PPD (n=219, 93.2%) born at > 37 gestational weeks was similar with newborns from women
without PPD (n=628, 94.0%) born at > 37 gestational weeks (Table 1 and Figure 2).

Table 1. Comparisons of characteristics between newborns groups from women with and without
PPD.

Newborn from mothers
) .. Newborn from mothers
Basic characteristics P value

. £ 0,
with PPD* [233, N(%)] without PPD* [668, N(%)]

Premature delivery (<37 16 (6.8) 40 (6)
gestational weeks) ' 0.654
23 (34
Low birth weight (<2500 g) 6 (2.6) 0.51 03 4
Male sex 126 (53.8) 302 (45.3) 0.025

*PPD= postpartum depression.
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Figure 2. Distribution of newborns from mothers with and without PPD according to the
prematurity.

The percentage of low-birth weight newborns was 2.6% (n=6) in the PPD group, while for the
women without PPD the percentage of low-birth weight newborns was 3.4% (n=23). The observed
difference was not statistically significant (p=0.51, Table 1 and Figure 3).
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Figure 3. Distribution of newborns from women with and without PPD according to birth weight.

There were more male fetuses compared with female fetuses from women with PPD (53.8% vs.
45.3%) in contrast with values of newborns from women without PPD (46.2% vs. 54.7%) having
statistically significant association (p=0.025, Table 1 and Figure 4).
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Figure 4. Distribution of newborns from women with and without PPD according to newborn
gender.

3. Discussion

In the present study, from all newborn’s characteristics such as the months in which they were
born, premature delivery, birth weight and infant’s sex, only the months of birth (i.e., winter season)
and the newborns male sex from women with PPD were statistically significant compared to women
without PPD. Our results are in accordance with another study conducted on 298 postpartum women
from United Kingdom who found that the rate of PPD was up to 71-79% among women giving birth
to male infants, along with birth complications [11].

Another study found that 181 women with PPD was associated with male gender, significantly
reducing the quality of life [15]. Another study achieved from Sweden showed that the women had
a higher risk of PPD 5 days after delivery of a male fetus [16].

Some physiological mechanisms like sex-differential shifts and biomarkers from maternal
reproductive system reinforces our statements. Estradiol, the hormone which inflects the serotonergic
system together with progesterone levels are decreasing [17]. However, the association between fetal
gender and PPD is still under debate. Some studies showed the contrary. Another study found that
dysfunctional self-reported supradiaphragmatic reactivity in the second and third trimester of
pregnancy was a significant predictor of PPD at one month [18].

The results of our study are of great clinical value on postpartum women, starting even from
pregnancy. Therefore, screening for PPD in such women could lead to the decreasing of the
depressive symptoms [19,20]. The seasonal mechanisms like winter season causing the appearance
of PPD is still not well defined. When the women are exposed to higher intensity light, i.e., during
the summer time, it was shown to have a positive impact on their mental health, in contrast to the
winter season, when the day becomes much shorter [21,22]. Blume and contributors also had the
same results which show that reduced day-length, and less exposure to light, may be correlated with
depressive disposition [23]. When a woman suffers from many hormonal changes starting with
pregnancy, an increased level of PPD was observed [24]. Promoting support for these women,
especially by rising the connection with other people during winter season could reduce the
symptomatology of PPD [25]. A protective role was seen when such support comes much earlier in
high-risk postpartum women [26]. Moreover, it is desirable to contact hospital health professionals
(immediately after birth), in order to solve such problems in the early stages [27,28].

However, the association between birth season, male fetal gender and PPD could help exploring
much deeply what the cause of PPD is, thus preventing the occurrence of PPD in certain families.
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4. Conclusions

Clinicians should pay careful attention to recognizing mothers who give birth to male infants,
and who are at risk of PPD especially during the winter season. Finally, this should be taken into
consideration by all health public systems to make overall decisions in PPD prevention.
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