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ABSTRACT

Objectives: The purpose of this study was to assess the prevalence of risk for postpartum mood disorders in mothers dur-
ing the early postnatal period and to search for coexisting conditions.

Material and methods: We studied 546 women in the first week after delivery. The subjects filled out a questionnaire
concerning their health, social and demographic status, the Edinburgh Postnatal Depression Scale, the Patient Health
Questionnaire, the NEO-FFI Personality Inventory and the Berlin Social Support Scales.

Results: Probable mood disorders affected 15.85% of these patients. The risk increased with a current cesarean section
(ORa = 2.54), a higher level of neuroticism (ORa = 1.65), greater fear of childbirth (ORa = 1.18), a lower level of extraversion
(ORa = 0.77) and greater need for social support (ORa = 2.68).

Conclusions: High level of neuroticism and introversion, as well as higher fear of delivery and the need of social support
are among factors increasing the probability of mood disturbances in early postpartum period. A cesarean section might

elevate the risk similarly. The mental health of such patients should be carefully examined.
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INTRODUCTION

The spectrum of postpartum mood disorders includes,
in order of severity, “baby blues’, hypomania, depression
and psychosis. They differ mainly in terms of the severity
of symptoms, onset time, and persistence [1-3]. The “baby
blues” (otherwise known as maternal, maternity, postpartum
or postnatal blues) typically begins a few days after delivery
and lasts up to 10-14 days [1] and can be regarded as a mild
and brief postpartum disorder [4]. Postpartum (or postnatal)
depression is characterized by typical depressive symptoms,
and affects not only the mother, but also the baby and their
family. It may appear up to one year after labor in 6.5% to
12.9% of cases [5, 6]. A patient suffering from this kind of
depression will need specialized intervention.

There are no consistent results from existing research re-
garding the risk factors for postpartum mood disorders. Re-
searchers mention such factors as emotional problems
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during pregnancy (especially depressive symptoms) and
sociodemographic factors (e.g. stressful life events, lonely
motherhood [1, 2], cohabitation [7]). As for the psychological
causes of postnatal mood disorders, a high level of neuroti-
cism or a low level of extraversion have been mentioned
[1, 2, 8, 9], as well as the lack of social support, especially
the patient’s perception of being supported, the need for
support and other aspects [9].

In 1987, Cox, Holden, Sagovsky et al. developed a screen-
ing test: the Edinburgh Postnatal Depression Scale (EPDS). It
consists of 10 questions, and the score may range from 0 to
30 points. This instrument does not contain items concerning
fatigue, changes in sleep, appetite or libido, as these common
feelings may be natural shortly after birth [10]. Thirteen, twelve
orten pointsis most often treated as the cut-off score for diag-
nosing the risk of postpartum depression [11]. If the patient is
found to be atrisk, further clinical assessment is required [1, 12].
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The purpose of this study was to investigate the preva-
lence of risk for postpartum mood disorders and to identify
correlating factors.

MATERIAL AND METHODS

The study was designed as a cross-sectional study.
Women over 18 years old, who gave birth between May
2013 and June 2014, were invited to join the study. They
were informed about the purpose and structure of the study.
Written consent was provided by 567 subjects, 18 of which
were excluded because of the exclusion criteria: death of
anewborn child, illness of a child requiring special parental
care, or a preterm labor earlier than 32.0 weeks of pregnancy.
The study was approved by the institutional Ethics Board.

The patients had an average score of 7.98 (SD 4.39)
points in the EPDS scale, with arange of 0 to 26 points. They
responded to the questionnaire an average of 2.69 days after
birth (range: 0to 15).They were 30.2 years old (range: 18-46).
On average, these women gave birth in the 39.06 week of
pregnancy (range: 32.0-42.0); this was more often a vagi-
nal birth (68.7%), and more than half of the subjects were
primiparae (54.1%). Most of the subjects (76.5%) resided in
a city with a population above 100,000. Most of them (79%)
had a higher education (79%), were employed (82.2%) and
married (80.1%).

The instruments used in the study included the Edin-
burgh Postnatal Depression Scale (EPDS), an authorial ques-
tionnaire on social and medical problems, a list of the most
common emotions in depression and three standardized
psychological scales: the NEO-FFI Personality Inventory, the
Berlin Social Support Scales (BSSS) and the Patient Health
Questionnaire-9 (PHQ-9). In the EPDS, a score of 13 was
chosen as the cut-off point. A single examination with the
EPDS does not lead to a diagnosis of postpartum depression,
since it measures only the likelihood or the occurrence of
possible symptoms [11, 13]. Even though the examination
was carried out within the usual time of onset of postpartum
blues, we may not have detected it. Therefore, we decided
to use the more general term “postpartum mood/affective
disorders”. The PHQ-9is a tool used in screening for depres-
sion and contains 9 questions with criteria for depression
from DSM IV. It is available at http://www.phqscreeners.
com/. It may be shortened to a two-question version, the
PHQ-2 [14]. The NEO-FFI Personality Inventory test measures
personality in five dimensions: neuroticism (N), extraver-
sion (E), openness to experience (O), agreeableness (A),
conscientiousness (C). The raw points are converted into
a standardized 10-point scale. As required, the individual
forms were purchased for specific use in the study [15]. The
BSSS measures the following parameters of social support:
perceived available support, the need for support, support
seeking, currently received support, buffering-protective.

Some of the scales mentioned above includes subscales
for emotional support, informative support, instrumental
support, and satisfaction with support. The result is given as
the arithmetic mean of a scale or a subscale [16]. Sleep qual-
ity, the quality of feeding a newborn and satisfaction with
one’s financial situation were measured in a 10-point scale
similar to the Numerical Rating Scale (NRS) used to measure
subjective pain. This article will give only the results from
the first week of puerperium; however, further research was
carried out in the third week, third month, and sixth month
after delivery to identify later mood disorders.

A statistical analysis was conducted using the STATIS-
TICA 12.0 software. The Shapiro-Wilk test was used to check
normal distribution, and t-Student test and U Mann-Whitney
test for intergroup differences if the variables were continu-
ous, and Chi?when categorical. To determine correlation in
data without normal distribution, we used rho Spearman.
The risk factors were analyzed using the odds ratio (OR),
broken down as follows: univariate (unadjusted, OR crude,
OR); bivariate (adjusted to neuroticism, OR adjusted, ORa);
multivariate (ORa) logistic regression.

The personality trait of neuroticism was assumed a priori
as a main confounder for psychological data. The data are
presented here as an arithmetical mean with standard devia-
tion (SD) or as a number with the percentage of the sample
(n (%)), or as percentages only (%). A two tailed p < 0.05 was
assumed to be the threshold of statistical significance.

RESULTS

The risk of postpartum mood disorders was found
in 87 patients (15.85%). Compared to patients who
screened negative, these women scored higher in the
EPDS (15.18 SD 2.50 vs. 6.62 SD 3.18, respectively, p = 0.00),
the PHQ-9 (10.16 SD 4.81 vs. 4.73 SD 3.84, respectively,
p =0.00) and PHQ-2 (2.34 SD 1.61 vs. 0.90 SD 1.20, respec-
tively, p = 0.00). The correlation between the EPDS and
PHQ-9 was calculated to be 54.66%, p = 0.00, while between
the EPDS and the PHQ-2 it was 50.01%, p =0.00.The subjects
screened as positive most frequently reported fatigue (89%)
or too little sleep (64%), and only half of them complained
of impaired concentration (46%) or depressed mood (43%;
see Table 1.). When the cut-off point in the EPDS is put at
10 points, the prevalence of risk rises to 33.3%. Other results
based on different cut-off points in the EPDS and the PHQ
and present emotions are shown in Table 1.

Compared to the control group, the women at risk for
affective disorders were less satisfied with their financial
situation (p < 0.001), their sleep (p = 0.01) and feeding the
baby (p < 0.001); they also used more formula in feeding
as well (p = 0.005). The patients reported mental disorders
in the past more often (14.94% vs. 4.99%, p = 0.002), as
well as previous perinatal mood disorders (70% vs. 27.49%,
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Table 1. The risk of postpartum mood disorders in screening with different instruments and different cut-off scores used. Frequency of items
reported by women screened positive

EPDS > 12 87 (15.85) 43* 33*
EPDS > 11 113 (20.58) 28* 8*
EPDS >9 183 (33.33) 24* 8*
PHQ-9>10 86 (16.76) 29* 8*
PHQ-2>2 78 (15.66) 30* 8*

89 34* 46* 5% 64*
81* 18* 17 0,8 41*
74* 14 15 0,6 38*
90* 22% 26* 2% 42%
79* 16* 13 1 33

*p < 0,05; EPDS — Edinburgh Postnatal Depression Scale; PHQ — Patient Heath Questionnaire

Table 2. Sample characteristics: control group and group at risk for postpartum mood disorders (EPDS > 12). Odds ratio from logistic regression

Satisfaction

with financial situation EEOZ) SR <0001
Informal relationship 86 (18.82%) 18 (20.69%) 0.68
Regular cigarette smoking 33(7.14%)  13(1494%) 003
during pregnancy

Fear of childbirth 5.13(2.72) 6.65(2.51) <0.001
History of mental disorders 23 (4.99%) 13 (14.94%) 0.002
plopiipeinaiaiend 58(27.49%)  28(70.00%)  <0.001
disorders

Preterm labor > 32.0 week 43 (9.31%) 10 (11.49%) 0.53
Cesarean section 135(29.22%)  34(42.53%) 0.01
Prenatal classes 205 (44.74%) 23 (26.74%) 0.002
Length of sleep (hours) 5.46(2.11) 5.10(2.42) 0.18
Quality of sleep (0-10) 5.08 (2.1) 443(1.9) 0.01
Breastfeeding exclusive 162 (54.36%) 17 (32.08%) 0.003
Amount of formula in daily

feeding (%) 31.31(44.02)  51.59 (46.29) 0.005
Quality of feeding 663(293)  538(346) <0001

anewborn (0-10)

0.71-0.90  <0.001 0.77-1.01

1.01 0.63-1.96 0.72 0.93 0.49-1.78 0.83
2.28 1.15-4.55 0.02 2.21 0.99-4.92 0.05
123 1.12-135  <0.001 1.14 1.03-1.26 0.009
335 1.62-6.90 0.001 1.74 0.75-4.07 0.20
6.15 292-1296 <0.001 4.35 191-992  <0.001
127 0.61-2.63 0.53 1.26 0.55-2.27 0.58
1.79 1.12-2.87 0.01 217 1.27-3.71 0.005
0.46 0.27-0.76 0.003 0.56 0.32-0.98 0.04
0.93 0.83-1.04 0.18 1.01 0.89-1.15 0.88
0.86 0.76-0.97 0.01 0.90 0.78-1.03 0.12
0.40 0.21-0.74 0.004 0.50 0.25-0.98 0.047
1.01 1.00-1.02 0.008 1.00 1.00-1.02 0.06
0.88 0.82-0.95 0.001 0.90 0.83-0.98 0.01

EPDS — Edinburg Postnatal Depression Scale; ORc — crude odds ratio; Cl — confidence interval; ORa — adjusted odds ratio

p <0.001), fear of delivery (p < 0.001), and regular cigarette
smoking during pregnancy (14.94% vs. 7.14%, p = 0.03).
A larger percentage of the women at risk had undergone
a cesarean section (42.53% vs. 26.74%, p = 0.01). They were
less likely to be breastfeeding exclusively (32.08% vs. 54.36%,
p = 0.003) or to have attended a prenatal class (26.74%
vs. 44.74, p = 0.002).

The following factors were observed to correlate with
the risk of postpartum mood disorders: lower satisfaction
with their financial situation (ORc = 0.80); perception of poor
sleep (ORc = 0.86); dissatisfaction with feeding the baby
(ORc=0.88, ORa =0.90) (use of formula, ORc = 1.01); greater

816

fear of the delivery (ORc = 1.23, ORa = 1.14). We should not
forget that such complaints may reflect general depres-
sive cognitive schemes. Further correlates include: regu-
lar cigarette smoking during the pregnancy (ORc = 2.28);
mental disorders in the past (ORc = 3.35), including previ-
ous perinatal mood disorders (ORc = 6.15, ORa = 4.35);
a cesarean section (ORc = 1.79, ORa = 2.17). On the other
hand, exclusive breastfeeding (ORc = 0.40, ORa = 0.50) and
attending a prenatal class (ORc = 0.46, ORa =0.56) correlate
with lower risk of mood disorders (Tab. 2).

Personality traits were then investigated. Women with
postpartum mood disorders presented a significantly higher
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Table 3. Comparison of the NEO-FFI results of women at risk and no risk for postpartum mood disorders (EPDS > 12). Odds ratio from logistic

regression

N 3.79(1.8) 6.03 (1.57) < 0.001 1.98 1.70-2.31 <0.001

E 6.34(1.75) 5.08 (1.8) <0.001 0.66 0.58-0.77 <0.001 0.81 0.69-0.96 0.01
(0] 5.26 (1.94) 4.83(2.13) 0.06 0.90 0.80-1.01 0.06 0.94 0.83-1.06 0.34
A 5.98 (2.06) 5.37 (2.06) 0.01 0.87 0.77-0.97 0.01 0.96 0.85-1.10 0.58
C 6.81(2.04) 6.33(1.99) 0.046 0.89 0.80-1.00 0.046 1.08 0.95-1.24 0.25

EPDS — Edinburgh Postnatal Depression Scale; ORc — crude odds ratio; Cl — confidence interval; ORa — adjusted odds ratio; N — neuroticism; E — extraversion;
O — openness to experience; A — agreeableness; C — conscientiousness

Table 4. Comparison of BSSS results of women at risk and no risk for postpartum mood disorders (EPDS > 12). Odds ratio from logistic regression

Perceived available 3.75(0.33) 3.59(0.47) <0.001 .35 0.20-0.61 <0.001 0.42-1.50
FE s Al 3.67(0.4) 352(048) 0003 047 029-078 0003 082 0.46-1.44 048
emotional
ATl 383(035)  365(0.56) <0001 041 0245-066 <0001 085 0.49-1.48 0.56
instrumental
Need for 299(059)  325(049) 0000 237 149-375 <0001 188 1.15-3.06 0.01
Support seeking 295(064)  309(054) 005 146 0.99-2.15 0.05 162 1.04-2.53 0.03
Currently received 382(033)  365(051) <0001 039 023-066 <0001 068 0.38-1.22 0.20
Currently received 386(032)  371(049) <0001 039  023-069 <0001 069 038127 023
emotional
Currently received 383(04)  365(057) <0001 047  030-072 <0001 073  044-121 022
informative
Currently received 356(066)  34(08) 004 073 054099 0045 092  066-130 064
instrumental
Satisfaction with

3.9(039) 363(074) <0001 042 028-066 <0001 057 0.36-0.91 0.02
support
Protective buffering 181(059)  188(063) 027 123 0.85-1.80 0.27 099 0.45-1.53 0.97

EPDS — Edinburgh Postnatal Depression Scale; ORc — crude odds ratio; Cl — confidence interval; ORa — adjusted odds ratio

level of neuroticism (p < 0.001), and a lower level of extraver-
sion (p <0.001), agreeableness (p=0.01) and conscientious-
ness (p = 0.046). A high level of neuroticism increased the
odds of postpartum affective disorders (ORc = 1.98), whereas
extraversion (ORc = 0.66, ORa = 0.81), agreeableness and
conscientiousness were found to correlate with lower odds
(ORc =0.87, 0.89 respectively) (Tab. 3).

The patients at risk for postpartum affective disorders
presented a lower evaluation of following social support di-
mensions: perceived available support (p=0.001, ORc=0.35),
including emotional support (p = 0.003, ORc = 0.47) and in-
strumental (p <0.001, ORc=0.41) as well as currently received
support (p < 0.001, ORc = 0.39), including emotional sup-
port (p < 0.001, ORc = 0.39), informative support (p < 0.001,

ORc =0.47), instrumental support (p = 0.04, ORc = 0.73), and
satisfaction with support (p < 0.001, ORc = 0.42, ORa = 0.57).
Therefore, when these aspects are assessed as satisfactory
or high, there may be a lower risk for postnatal mood disor-
ders.The patients at risk had a greater need for social support
(p<0.001,0Rc=2.73; ORa = 1.88), and so they sought it more
strenuously (ORa = 1.62) (Tab. 4).

Subsequently, we used multivariate logistic regres-
sion to build a final model. The potential risk factors for
mood disorders in early peuperium are as follows: current
cesarean section (ORa = 2.54), high level of neuroticism
(ORa = 1.65), increased fear of labor (ORa = 1.18), low level
of extraversion (ORa = 0.77), and high need for social sup-
port (ORa = 2.68) (Tab. 5).

www. journals.viamedica.pl/ginekologia_polska 817



Ginekologia Polska 2016, vol. 87, no. 12

Table 5. Risk for postpartum affective disorders with regard to the

selected determinants. Fully adjusted model

Parameter ORa 95% CI p
Cesarean section 2.54 1.17-5.34 0.02
Fear of childbirth 1.18 1.02-1.36 0.03
Neuroticism (NEO-FFI) 1.65 1.32-2.06  <0.001
Extraversion (NEO-FFI) 0.77 0.62-0.97 0.03

Need for social support (BSSS) 2.68 1.20-5.98 0.02

ORa — adjusted odds ratio; Cl — confidence interval; NEO-FFI — the
personality inventory; BSSS — Berlin Social Support Scales. Model adjusted
for satisfaction with the financial situation, history of mental disorders, regular
cigarette smoking during pregnancy, prenatal classes, quality of feeding the
baby, NEO-FFI, BSSS. Chi? = 137.23, df = 26, p < 0.001, PseudoR? = 0.511

DISCUSSION

In the study, we found that most of the sociodemographic
factors were not associated with postpartum mood disorders,
which is consistent with the literature [1, 5,9, 13]. No consist-
ent relationship was found between these disorders and the
type of relationship, which is contrary to some reports [1, 5,
7,171.The much larger group of patients (over five times) al-
lowed us to verify our previous results, where we included the
risk factors of extraversion, quality of sleep, and the need for
social support [9]. Moreover, the influence of social support
was indicated [5, 9, 18, 19].

Neuroticism, a personality trait tested by the NEO-FFI
Inventory, is strongly associated with perinatal mood dis-
turbances. A neurotic person (i.e. with high score in NEO-FFI
neuroticism) has a tendency to present with negative feel-
ings and will cope with stressful events less effectively.
This result has been confirmed by other researchers, e.g.
Podolska et al. [8], Dudek et al. [20]. Anxiety is an emotion
accompanying neuroticism, and often goes with postnatal
depression and other disorders, also as a pathology [21-24].
In our project we examined a special type of anxiety associ-
ated with labor, which correlated with the risk for affective
disorders. It is obvious that a neurotic and fearful person
needs social support, therefore the greater this need is, the
more important itis to check for mood disturbances. A high
level of extraversion linked with positive emotions and en-
ergy protects against the symptoms of postpartum depres-
sion [8]. A recent cesarean section produces over twice the
chances for postpartum mood disorders, which may be
explained by post-operative discomfort and longer conva-
lescence in the postnatal period. In the literature, there is
no agreement on this aspect [5, 25].

Neuroticism may function as a proven moderator for
other risk factors [20], and our results tend to bear this out.
It seems that under the influence of a mood disorder, the

self-assessment of one’s personal situation is disturbed.
Thus the assessment of the quality of sleep, feeding the
newborn, the financial situation, and the quality of social
support is worse. However, adding the personality trait of
neuroticism as a moderator partially negates this tendency.
The design of a cross-sectional study does not allow us to
evaluate the direction of cause-and-effect of the studied
parameters. Further research is needed and will be a theme
for subsequent papers.

The main limitation of our study is the lack of a procedure
verifying the results of the EPDS and the PHQ — that is, a psy-
chiatric diagnosis or the use of validated tools. A psychiatric
consultation confirming the prediction was only possible
in a few cases. A history of perinatal mood disorders could
not be verified neither. A term “risk for postpartum mood
disorders”may seem controversial, having too broad sense.
However, we decided onitin order to comprise the fact that
the time of the survey was typical for maternity blues, the
tool — for postpartum depression, and the method — single
use of the EPDS without structured clinical interview — for
ascreening solely. There is no consensus in literature on this
subject. A term“Major Depressive Disorder with Peripartum
Onset” may be found in DSM-5 (Diagnostic and Statistical
Manual of Mental Disorders, fifth edition, 2013). Some au-
thors report similar results as perinatal depression screen-
ing programme [8], symptoms of perinatal depression [7],
or affective disorders [13]. In Matthey’s report, we will en-
counter “perinatal distress’, a term that encompasses dis-
orders of depression and anxiety, either during pregnancy
or the first 12 months postpartum [27]. Further studies that
will clarify management of mental disorders in obstetric
wards are needed.

The Edinburgh Postpartum Depression Scale should be
validated in the Polish population. Thus a cut-off point could
be assessed based on scientific research. In some studies
concerning affective disorders in the first week of puer-
perium, the score of 10 was taken as the cut-off point; still,
it would cover only approximately 30% instead of 50-80%
of patients [4, 13, 26]. We decided to assume 13 points as the
cut-off score in view of further evaluations of postpartum
depression.

CONCLUSIONS
High level of neuroticism and fear of childbirth, low
extraversion, higher need for social support, and current
cesarean section may correlate with the risk of postpartum
mood disorders. Attention must be given to the mental
condition of such patients as they require a plan for further
treatment.
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