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Abstract

Our research aimed to identify the risk factors that may contribute to postpartum depression (PPD) in the immediate postpartum period. The
study was conducted at the University Emergency County Hospital Constanta, Romania, between 2019 and 2021. We included 904 women
on the 2" day of the postpartum period, divided into 2 groups: women with PPD (n=236) and control (women without PPD, n=668).
Demographic characteristics and clinical information (i.e., women’s age, urban or rural areas, level of education, Rh blood group, chronic
diseases, mode of delivery, women’s parity, and the number of abortions) were assessed. The prevalence of PPD found was 26.1%. Our
findings suggest that only the women’s age and level of education were significantly associated with PPD (p=0.05 and p=0.002), being
appraised as risk factors in PPD. Our study shows that early detection of PPD represents an important task for its prevention and women

should be counseled in order to reduce negative child follow-up.
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INTRODUCTION

The changing effects on women’s lives are pregnancy and
childbirth. The mother’s availability will decrease in the
presence of a newborn, as the baby will become her priority
[1]. Postpartum depression (PPD) represents a subtype of
major depressive disorders that appear within the 4 weeks
after childbirth [2] and can last up to 2 weeks [3]. It is a
serious mental illness that involves physical and emotional
changes and disturbs approximately 10-20% of mothers
widespread [4]. This illness can reveal negative short and
long-term features on motherhood and child growth having
sometimes disastrous consequences [5-7]. Its frequency
varies depending on different diagnostic tools [8-10].

Some studies showed that it depends on psychological
stressors [11], and biological factors [12]. Therefore, women
with endometriosis and infertility could have had a
psychological condition that led them more easily to develop
different disorders, like PPD [13]. Until now, its etiology is
still not fully understood [14].

Postpartum depressive disorders represent the most often
psychiatric conditions observed in women after childbirth,
starting from the softer postpartum baby blues to PPD [15]. It
emphasized the importance of the identification of depressed
women in the immediate postpartum period, as they could

develop a major mental disease in the later postpartum period
[16, 17].

However, there has been little attention on early PPD among
women with high-risk pregnancies such as those who are
hospitalized or who suffered great physiological or emotional
pressure during pregnancy [18].

By using the Edinburgh postnatal depression scale (EPDS),
14% of American postpartum women were positive for
depressive disorders [19]. Reck and contributors [20],
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reported a rate of 8.7% for depressive disorders measured by
EPDS in the first 3 months after birth. Interestingly, the use
of EPDS has been shown to increase the detection of women
at risk for PPD in comparison with routine clinical tests [21].

Several studies have shown that prenatal depression, self-
esteem, prenatal anxiety, marital relationship, infant
behavior, socioeconomic status, or unplanned/unwanted
pregnancy can be a risk for poor prenatal care [22-24].
Moreover, women with operative or adverse perinatal issues
such as cesarean section [25], preterm childbirth [26], or
gestational diabetes [27] have also been shown to express
more often PPD. Women with a previous history of psychosis
or a history of PPD presented also the highest risk for PPD
[28, 29].

Nowadays, such studies are scarce worldwide, and we did not
find a similar study in our country. More, there is not, up to
our knowledge, a report of such a big number of patients,
within a relatively short time frame (20 months) or results
relative to the Rh blood group. We hypothesized that PPD is
more frequent in less educated, younger, women and that it
might be influenced by the residence (urban/rural), mode of
delivery, parity, number of abortions, chronic diseases, and
Rh blood type.

Based on this hypothesis, this study aimed to analyze the role
of different risk factors for depression in the immediate
postpartum period. Our results could contribute to the early
detection and appropriate care of PPD.

MATERIALS AND METHODS

Participants and Data Collection Procedures

We conducted an observational prospective study on
immediate postpartum period women who delivered in our
Obstetrics & Gynecology Department from a tertiary
university hospital. We analyzed the importance of
demographic characteristics and clinical information in
relation to PPD. All participants were informed regarding the
aims and procedures, that the questionnaire was voluntary
and confidential, and that they could withdraw from the study
at any time. We obtained informed consent from all
participants in the study as well as the Agreement of the
Ethics Commission (No. 29726/31.05.2021). Between
August 2019 and April 2021, we included 904 successive
women in the postpartum period, who were divided into 2
groups: women with PPD (n=236) and control (i.e., women
without PPD, n=668).

Edinburgh Postnatal Depression Scale (EPDS)

The EPDS was developed by Cox and contributors, for
determining the risk for PPD [9]. It consists of a total of 10
questions, each item being scored differently. The lowest
possible score is 0, and the highest score is 30. Scores of 0
through 9 indicate mild to moderate PPD, with little
intervention required, while scores of 10 or higher suggest
PPD, with immediate intervention required [30, 31]. The

women were asked to complete the EPDS on the second day
(D2) after delivery. The questionnaires were anonymous and
took approximately 10-15 min. to fill in. In the cases in which
women had difficulty understanding the questions, a nurse
read and explained the questions to them, the women
answered the questions, and the nurse helped write the
responses. We considered the recommended cutoff score of
10 (sensitivity 82%; specificity 86%) [17] to evaluate the
level of PPD.

The Demographic Characteristics and Clinical
Information

The demographic and clinical features of the women were
obtained from electronic records. Women’s age, urban or
rural areas, level of education, Rh blood group, chronic
diseases (i.e., pregnancy-induced hypertension, gestational
diabetes), mode of delivery (vaginal delivery or caesarian
section), women’s parity, and the number of abortions were
collected.

Criteria for Inclusion and Exclusion

We included 18-45 years old women, without an identified
physical or mental abnormality, who delivered a single baby.
We excluded women with multiple pregnancies, those who
had a psychiatric disorder that required treatment, those with
alcohol or drug abuse, or those who couldn’t read or speak
our language. All the participants completed the EPDS
questionnaire.

Statistical Analysis

Statistical analysis in this study was carried out utilizing IBM
SPSS statistics software version 28 as well as Microsoft
Excel. The analytical techniques employed included
descriptive statistics, visual representations in the form of
graphs, and statistical assessments. Data were presented in
various formats: mean and standard deviation values for
continuous variables. For categorical variables, counts and
percentages were used for representation. In terms of
hypothesis testing, we employed various tests, namely the
Independent Samples Mann-Whitney U test (for non-
normally distributed data), Independent Samples T-test, and
Chi-Square Test for the comparison of proportions. The
choice of the test depended on the nature of the variables
under analysis. The level of significance was predetermined
at 0.05.

REsuLTs AND Discussion

Scores Obtained from the Applied Scales

From the total number of patients (n=904), the presence of
PPD was noted in 26.10% (n=236) (Table 1). Of those, seven
mothers (2.96%) answered positively (“sometimes”) to the
last EPDS question: “The thought of harming myself has
occurred to me.” The maximum obtained score was 22. Table
1 presents the scores obtained via the scales that the
participants were given.
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Table 1. Scale scores of patients with and without
PPD.

Women with  Women without
EPDS PPD PPD Mean+SD
N %
>10 236 26.1 12.73+2.58
<9 668 73.9 4.61+2.85

Percent

Age

30

The Analysis of the Demographic Data

The average age of patients with PPD was 27.3445.93
(meantSD) years, and that of those without PPD was
28.23+95.95 vyears. The difference was statistically
significant (Figure 1), (p=0.050), with a younger age being
associated with a higher risk of depression.

Figure 1. Age of patients with and without PPD.

Of the patients with PPD, 51.9% originated from urban areas
and 48.1% from rural areas. In the control group (without
PPD), 55% originated from an urban environment and 45%
from a rural one. Patients with PPD originated from both
areas, with almost similar values, and there was no statistical
significance between the two groups (Table 2).

Table 2. Demographic characteristics of patients with
and without PPD.

Women with Women
PPD without PPD
Characteristics (n=236) (n=668) P
N % N %
Area 0.425
Urban 120 51.9 358 55
Rural 111 48.1 239 45
Education 0.002
4-years 33 14 55 8.2
8-years 53 225 113 16.9
Professional schools 1 0.4 9 1.3
High school 98 41.5 272 40.7
University 51 21.6 219 32.8
Negative Rh factor 36 15.3 74 11.1  0.093
Chronic diseases 26 11 70 105 0.818
Mode of delivery 0.818
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40 - 50
Caesarian section 111 47.0 320 47.9
Vaginal spontaneous 125 53.0 348 52.1
Pregnancies 0.778
Primipara 117 49.6 320 47.9
Secundipara 69 29.2 236 35.3
Tertipara 29 12.3 72 10.8
Multipara with > 3 births 21 8.99 40 5.98
Abortion 0.087

0 138 58.5 426 63.9
1 48 20.3 134 20.1
2 27 11.4 63 9.4
>2 23 9.74 44 6.59

PPD = postpartum depression.

Among the patients with PPD, 36.9% had primary education
(4 years, 8 years, and professional school), and 63.1% had
higher education (high school and university) as compared
with the group of patients without PPD: 26.4% and 73.5%,
respectively (Table 2). The difference was statistically
significant (p=0.002). Also, patients with PPD had fewer
university studies when compared to patients without PPD
(21.6% vs. 32.8%).

The presence of a negative Rh blood group, the history of
chronic diseases (i.e., pregnancy-induced hypertension and
gestational diabetes), the mode of delivery (vaginal vs.
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caesarian), and the parity were not statistically significantly
correlated with the presence/absence of PPD (Table 2). The
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same was true for the influence of the number of abortions
(Table 2 and Figure 2).
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Figure 2. Distribution of patients with and without PPD according to the number of abortions.

Among the patients with PPD, 49.6% were primipara and
8.89% were multiparous (i.e., more than 3 births). Among the
patients without PPD, 47.9% were primipara and 5.98% were
multiparous (Table 2 and Figure 3), (p=0.778). These results
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showed also that primipara women with PPD can be affected
more by depression compared with the other categories of
parity, but the difference did not reach statistical significance.
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Figure 3. Distribution of patients with and without PPD according to the number of births.

The percentage of women diagnosed with PPD in our study
was 26.1%, much higher than the reported for Australia (i.e.,
21%), South America (i.e., 19%), Asia (i.e., 16%), North
America (i.e., 16%), Africa (i.e., 11%) and Europe (i.e., 8%)
[32]. Our study is also in contradiction with Saldanha and
contributors [33], where the mean EPDS scores of the

depressive population were (statistically significant,
p<0.0001) 16.6+2.81, 16.83+3.23 and 15.3+1.87 at 2, 4 and
6 weeks postpartum. In our applied EPDS, the minimum
score was 0 and the maximum score was 22, with a cutoff of
10, different from other authors; e.g., Ozturan and
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contributors used a minimum score of 0, a maximum score of
25, and the cutoff of 13 [34].

There are reports of higher PPD incidence, like the one by
Ozturan and contributors [34], 32%, but within a much
smaller studied group (124 patients) and from a different
region [34]. However, the results of these studies revealed a
ratio that ranged between 8 and 26% (i.e., 8% in Europe to
26% in the Middle East), depending on different geographical
regions [32].

The mean age of our patients with PPD was 27, with a
younger age being associated with a higher risk of depression.
This could constitute an explanation of high relevance. Our
country is third within the European Union, from the point of
view of early maternal age, since 2019 (i.e., 26.9 mean age)
[35]. This is in contradiction with the study by Anding and
contributors [36], in which the mean age of women with PPD
was 40.33 years, without any significant differences.
Previous studies have shown no significant association
related to age as a risk factor for PPD [37].

Out of the eight elements that we studied, we were able to
find a few data in the literature referring to the influence of
the urban or rural areas [38] and none about the Rh factor. In
our study, of patients with PPD, 51.9% originated from urban
areas and 48.1% from rural areas, without any statistical
significance. This is in agreement with Zarghami et al. in
which PPD predominance was higher among the urban
women (20.1%) than that of the rural ones (17.8%) without
any significant difference [38]. Another study had similar
results, in the prevalence of PPD among women living in
rural areas, compared with the ones from a metropolitan zone,
without any significant difference [39], which is in
contradiction with our study. In the same context, Qi and
contributors [40] showed that 41.77% of women with PPD
(i.e., EPDS score 10) from 747 lived in urban areas, compared
with 38.57% of women with PPD from 70 who lived in rural
areas [40].

The level of education was statistically significantly related
to PPD occurrence and hence could represent a potential risk
factor. These results agree with the study of Saldanha et al.
[33] and Yehia et al. in which the level of education was
statistically significant in PPD women. Our results are also
similar to the results of Naheeda et al. in which mothers with
education below 10th standard were more affected by
depressive mood (13.8%) when compared to controls (7.5%).
However, all these studies included a significantly smaller
number of patients: from 186 patients with PPD, 40 (21,5%)
had PPD and 146 (78,49%) were without PPD [33]; from 300
patients, only 201 patients (67%) had mild to moderate
symptoms of PPD and 48 patients (16%) had high levels of
symptoms [41]; from 500 patients, only 8,6% had PPD [42].
Lower levels of education and prenatal counseling (including
psychological) as well as younger age, in our groups, could,
all, have contributed to this difference.

We could not observe an influence of chronic diseases on
PPD occurrence, contrary to some studies that report that
pregnancy-related chronic diseases are generally potential
risk factors for PPD [43]. Similarly, in our study, the
caesarian section as the mode of delivery did not represent a
significant feature for PPD, in contradiction with other
studies [44]. We also could not find any difference in
primipara or multipara women, which is in accordance with
the study of Anding and contributors [36]. Another study
showed that there was no statistically significant relationship
between parity or history of abortion with the onset of PPD
[45].

PPD was seen less frequently (but not statistically significant)
in patients without any history of pregnancy abortion. Other
previous studies have reported a connection between prior
miscarriages and PPD [46]. One meta-analysis showed that
self-esteem, marital status, socioeconomic status, and
unplanned/unwanted pregnancy are new predictors of PPD
[47]. Therefore, an EPDS score > 10 on D2 could indicate a
PPD and allow us to select the patients who need a closer
follow-up during the immediate postpartum period.

Our study included women who gave birth in our hospital, a
reference hospital that usually cares for women from all over
the country. However, with the lack of national studies
assessing the prevalence of PPD in the postnatal period [48,
49], we cannot determine if the age or the education level of
women from our study is significantly different from the rest
of the population [50-60].

CoONCLUSION

In a rather large population study, by exploring the
importance of demographic and clinical features in the early
postpartum period, our study showed a high incidence of
PPD. Our results showed that women’s age and level of
education could be directly related to PPD and could be
included as risk factors. Further studies should be focused on
younger women with a lower level of education which should
have a closer follow-up during the early post-partum period
to prevent adverse outcomes.
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