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Abstract

Background: Becoming a mother for the first time is a significant developmental transition and postpartum mood disorders represents
the most frequent form of maternal morbidity following delivery.

Objective: To investigate the ability of Edinburgh Postnatal Depression Scale (EPDS) to detect, in the first days postpartum, mothers at
risk of developing depressive symptomatology over time.

Results: The percentage of mothers with an EPDS score >10 decreases over time: 23.77% at 2/5 days postpartum, 15.57% at 2 months
and 9.02% at 6 months after delivery. Among mothers with a depressive symptomatology after 2/5 days postpartum, 41.38% maintained
an EPDS score >10 at 2 months too, while 20.69% of them manifested depressive symptoms at 6 months as well. Both correlation and
linear regression showed a significant association between EPDS scores in all three administrations of the study but EPDS score at 2/5
days postpartum is more associated and predictive to maternal mood at two months than at six months postpartum.

Method: A longitudinal study was conducting on 122 primiparous mothers who filled out EPDS and a General Information Question-
naire at 2/5 days postpartum, at 2/3 and 6/7 months after delivery. Women with high EPDS scores (>10) were compared to those who
had scored <10 in all the three steps and longitudinal analysis were conducted.

Conclusion: Implementing EPDS in the first week postpartum allows identifying women at high risk to maintain depressive symptoms
over time. These findings could be useful for health care interventions after delivery and for researchers involved in the study of transcul-
tural aspects of postnatal depression.

Keywords: EPDS; Maternal Depressive Symptoms, Postnatal Depression; Postpartum Depression Symptomatology; Screening.
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1. Introduction

Childbirth represents for women a time of great vulnerability to
become mentally unwell and postpartum mood disorders
representing the most frequent form of maternal morbidity
following delivery (Stocky & Linch, 2000; Dennis, 2004). These
affective disorders range in severity from the early maternity blues
to postpartum psychosis (Evins & Theofrastous, 1997). Along this
spectrum, postnatal depression is the most frequent with a
prevalence that ranges from 10% to more than 20% of women
affected, and depends on the assessment method used the timing
of the assessment, and the cultural characteristics of the population
(Burt & Stein 2002). During the first year after childbirth, women
globally manifest mild disorders mood and moderate
psychological and somatic symptoms (Grussu et al., 2001). In
particular, literature data report a difficult transition for first time
parents: becoming a mother is significant developmental transition
that can cause anxiety with the change of role from being a non-

for the care of the new baby (Leahy-Warren et al, 2011).
Specifically primiparous mothers presenting higher anxiety and
depression than second time mothers during pregnancy and the
post-partum (Hung, 2004; Dgrheim et al., 2009; Giakoumaki et
al., 2009; Gameiro et al., 2009). However, researches present
controversial results regarding depression symptoms in first and
second time parents, in fact some studies report lower depression
levels in primaparous women compared to second time mothers in
the post-partum period (Skari et al; 2002). Therefore, this research
topic needs to be more investigated.

Literature shows that postnatal depression has a three-fold on
mother’s health, on the couple and on the cognitive and
psychoaffective development of the baby impact (Cox & Holden,
2003; Jardri et al., 2006). Women who have suffered of
postpartum depression are twice as likely to experience future
episodes of depression over a 5 —year period (Cooper & Murray,
1995). As a matter of fact, MacMahon et al. (2005) found that
60% of women identified as being depressed at 4 months are still
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clinically depressed 1 year after delivery. In the development of
postpartum depression, the predictive power of maternal mood
during the immediate postpartum period has consistently been
reported (Hannan et al, 1992; Dennis, 2004; Teissedre & Chabrol,
2004). Hannan et al. (1992) noted a significant correlation
between the mother’s affective state on the fifth day postpartum
and at 6 weeks both measured using the Edinburgh Postnatal
Depressive Scale (EPDS).

EPDS was developed to help screen for postpartum depression
(Cox et al., 1987) and it could be used in practice as a mass
screening tool for postpartum depression in the maternity unit by
non — psychiatric staff (Jardri et al., 2006).

Dennis (2004), using EPDS, demonstrated a strong relationship
between maternal mood at 1, 4 and 8 weeks postpartum.
Teissendre and Chabrol (2004) also assessed the fidelity with time
of EPDS, using a large number of women, on the third day
postpartum and between 4 and 6 weeks postpartum. Recently,
Jardri et al. (2006) confirmed that it is valid to use EPDS between
day three and day five postpartum and that it was predictive of a
depressive state at 8 weeks postpartum. Therefore, the saliency of
maternal mood within the first 2 weeks postpartum as a predictor
of postnatal depression has been further substantiated.

In the past ten years Italian studies used the EPDS to assess the
depression symptomatology during pregnancy and after delivery,
often in combination with other instruments (Monti et al., 2006;
Grussu & Quatraro, 2009), but only few studies have specifically
assessed the stability of maternal mood or the concordance
between EPDS scores in the immediate postpartum period and
mother’s EPDS scores in the long period. For example Agostini et
al., (2005) explored the postpartum depressive symptomatology
after 3, 9 and 18 months after the childbirth in 53 mothers
recruited at their third trimester of pregnancy. The results was that
the percentage of women that have a postpartum depressive
symptomatology decreases over time: 37.7% at 3 months, 35.8%
at 9 months and 24.5% at 18 months showed a EPDS scores above
cut-off. Furthermore regression analysis showed that scores of
EPDS (cut-off score 8/9) at 18 month were associated to previous
scores, particularly to 9 months scores.

Despite these attempts, in national and international researches
still remain the tendencies to focus studies on the early beginning
of the appearance of postpartum symptomatology depression
rather than the stability of the same in periods distant from
childbirth.

So the purpose of this study was to fill up this lack evaluating the
capacity of the Italian version of the EPDS (Benvenuti et al.,
1999), implemented in the very first days postpartum, to detect
women who will suffer from postnatal depression
symptomatology, during the perinatal period.

In particular, we want to assessed the stability of maternal mood
and the concordance between EPDS scores, specifically in
primiparous mothers.

Furthermore we want to verify the effectiveness of EPDS score to
identify mothers at risk to develop depressive symptoms during
the first six months postpartum.

Three sensible steps of the perinatal period were considered:

Step 1: 2/5 days postpartum because the childbirth represents a
time of high vulnerability for the mothers and mood disorders are
frequent after delivery (Stocky & Lynch, 2000).

Step 2: Two months postpartum, when the baby blues always
decrease completely. This is a very sensible period for the
interactions between mother and child: baby is able of activating a
playful communication in the waking state and it needs a
responsive mother who tends to reflect the mimicry of the
newborn and able to comprehend the mental state of her child
(Stern, 1985; Trevarthen & Aitken, 2001).

Step 3: Six months after delivery when literature data report to be
the most sensible period for post natal depression (Monti &
Agostini, 2006).

2. Methods

2.1. Partecipants

122 Italian women who gave birth in the Mother and Infant De-
partment in the Fondazione Ca’ Granda, IRCCS Ospedale Maggi-
ore Policlinico, Milan, Italy agreed to participate voluntarily at
this study.

Inclusion criteria for woman were to be primiparous and Italian by
birth, residence and culture, having at least 18 years old and with a
partner.

These criteria were chosen to minimize some psychosocial risk
factors like lack of support from partner, being immigrants and
poor social support. Indeed in literature these conditions seem to
report persistent and higher symptoms of depression in mothers.
(Brugha et al, 2000; Danaci et al, 2002; Dennis et al, 2004; Dennis
& Ross, 2006).

This sample is part of a more larger longitudinal research in which
were recruited couples of mothers and fathers at their first child, it
comprehended the administration of several tests to explore not
only the postnatal depression symptomatology but also the clinic
depression and the parental stress.

2.2. Assessment

2.2.1. General information questionnaire

Data on social and demographic characteristics and about obstetric
and psychological variables were collected 2-5 days postpartum,
with a General Information Questionnaire specifically realized for
this study from the researchers. The questionnaire included items
on maternal age, occupation, education, people the mother lives
with, type of delivery and infant-feeding method at the discharge.
We also investigated variables as infant-feeding method, mother’s
own experience of breastfeeding, desire to breastfeed before and
after delivery, desire for offspring, mother’s perception of
delivery, and mother’s perception of their own body during
pregnancy and after childbirth, previous history of anxiety or
depression and type of treatment used for that. Nonetheless for the
propose of this study these values will be not specifically
analyzed.

2.2.2. Edinburgh postnatal depression scale (EPDS, Cox et al.,
1987)

It’s a 10-item self-report questionnaire specifically designed to
assess postpartum depression symptomatology in women who
have just given birth. The scale has a documented reliability and
validity in multiple languages (Affonso et al., 2000).

Item 1 and 2 assess anhedonia; item 3 self-blame; item 4 anxiety;
item 5 fear or panic; item 6 inability to cope; item 7 difficulty
sleeping; item 8 sadness; item 9 tearfulness; and item 10 self-harm
ideas. Responses are scored 0, 1, 2 and 3 increasing according to
the severity of symptom. The total score is calculated by adding
the scores for each of the 10 items. The score can range from 0 to
30.

In this study, women who scored more than 9 on the EPDS were
defined exhibiting postpartum depressive symptomatology. This
cut-off point is recommended to increase the sensibility for
population-based screening (Murray & Carothers, 1990) and for
the daily use from primary care workers (Cox et al, 1987).
Furthermore, in the Italian validation of EPDS by Benvenuti et al.
(1999), a cut off 9/10 had a good sensitivity of 83.3% and good
specificity of 89.5%.

2.3. Procedure

This study was conducted in Milan, in north-western Italy by the
equipe of psychologists and psychotherapists of the Family
Service, Consultorio Familiare “Genitori Oggi”, this research has
been done in collaboration with the Mother and Infant Department
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of Fondazione Ca’
Policlinico.

Between the second and the fifth days postpartum, during the
hospitalization, the women were asked to complete the Italian
version of the EPDS (Benvenuti et al. 1999) and to fill out the
general information questionnaire. Individual written informed
consent was obtained for all women.

In additions, the EPDS was mailed to all participants at 2/3 and
6/7 months postpartum. Reminder telephone calls were provided
to mothers who did not return their questionnaire within 2 weeks
of mailing.

Every subject with EPDS score over cut-off and with affirmative
answer at item number 10 “suicidal thoughts” was called for a
psychological interview.

The institutional review board of the Consultorio Familiare Unit
approved this retrospective study.

Granda, IRCCS Ospedale Maggiore

2.4. Statistical analysis

Study group characteristics and EPDS tests results were described
through usual descriptive statistics (mean, SD., absolute and
relative frequencies, median and IQR).

To assess the association between test results we perform Fisher's
Exact Tests. P-value lower than 0.05 was considered significant.
Also, strength and direction of the associations were evaluated
using Pearson Correlation Coefficient and described by means of
the graphical results of Simple Linear Regression models.

All the analysis were implemented with the program SAS 9.2,
SAS Institute Inc.,Cary, NC.

3. Results

3.1. Sample characteristics

122 primiparous mothers agreed to participate to the study, and
complete EPDS questionnaire at 2/5 days from the delivery and at
2-3 months postpartum, while only 119 women (97.5%)
completed all three steps of the study.

The mean age of the mothers who participated in this study was
34.43 (SD = 4.06) with a range of 22 and 44 years. Characteristics
of mothers collected by the General Information Questionnaire are
described in the Table 1.

3.2. EPDS results

The mean of EPDS scores after 2/5 days after delivery, at two and
six months postpartum were 6.20 (SD = 4.70); 4.94 (SD = 4.36);
4.04 (SD = 4.06).

From the analysis emerged that 23.77 % (N =29) of mothers at 2/5
days postpartum had a EPDS score >10, this percentage decreases
to 15.57% (N =19) at 2 months and 9.02% (N =11) at 6 months
postpartum.

For mothers with EPDS scores >10 the mean scores were 13.03
(SD = 2.29) in the first step, 13.05 (SD = 2.17) in the second step
and 13.55 (SD = 3.39) at 6 months postpartum. The mean of
EPDS scores in women without a depressive symptomatology
(EPDS<10) in the three times of administrations were 4.08 (SD =
2.86), 3.45 (SD = 2.69) and 3.07 (SD = 2.63), respectively.

The percentages of mothers expressing any self-harming ideas
were 0.82% (N =1) at 2/5 days postpartum, 3.36% (N = 4) at 2
months and 6.09% (N =7) at six months.

All these data, with also median score and IQR are reported in
Table 2.
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Table 1: Characteristics of First Time Mothers
Mothers
(N=122)
Age, mean+SD
34.43+4.06
Level of education, N (%)
Intermediate School 6 (4.9)
High School 43 (35.2)
University 71 (58.2)
Missing 2 (1.6)
Work, N (%)
Freelancer 20 (16.4)
Manager 3(2.5)
Employed/Teacher 89 (73)
Housewife 5(4.1)
Worker 2 (1.6)
Merchant 1(1.8)
Missing 2 (1.6)
Type of delivery, N (%)
Vaginal 64 (52.5)
Caesarian Section 58 (47.5)
Infant feeding methods at the discharge, N (%)
Breastfeeding 68 (55.7)
Bottle feeding 7(5.7)
Mixed feeding 11(9)
Missing 36 (29.5)
Table 2: EPDS Results
EPDS score  EPDS score at EPDS score at
at 2/5 days 2 months 6 months post-
postpartum  postpartum partum
Mean, (SD)
TOT. 6.20(4.70)  4.94 (3.36) 4.04 (4.06)
<10 4.08 (2.86)  3.45(2.69) 3.07 (2.63)
>10 13.03 (2.29) 13.05(2.17) 13.55 (3.39)
Median, (IQR)
<10 5(2-9) 4(1-7) 3(1-6)
>10  13(11-15) 13(11-15)  12(11-18)
N, %
<10 93 (76.23) 103 (84.43) 108 (90.98)
>10  29(2377)  19(15.57) 11(9.02)
Self -harming - - N
ideas N, % 1*(0.82) 4 *(3.36) 7 *(6.09)

* = missing data due to non-response to item 10

3.3. Early EPDS test's prediction evaluation

The EPDS capability to identify, already at 2/5 days postpartum
those women who are at risk manifesting a depressive
symptomatology during the first six months postpartum, was
evaluated using the Fisher's Exact Tests.

We analyzed how many women maintained a depressive
symptomatology (EPDS score >10) and those who did not
(EPDS<10) during the first six months after delivery. 9.84% (N
=12) of mothers maintained an EPDS score >10 both at 2/5 days
and at 2 months postpartum, while 5.04% (N =6) mothers with an
EPDS score >10 after 2/5 days showed a depressive
symptomatology after six months too.

Furthermore, 4.20% (N =5) of mothers showed a depressive mood
(continued EPDS score >10) at two months and at six months
postpartum too.

Finally, only 4 women on 119 (3.36%) maintained a depressive
symptomatology in all three implementations of the test while
66.4% (N =79 on 119) never presented depressive symptoms.
Anyway, there is a strength association between the first two test
results and the last one (p<0.05). In fact 33.33% (N =4) of the
women depressed at the first two steps resulted depressed at six
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month as well, while only 4.82 % (N =4) of never depressed new
mothers appeared depressed at the end of the follow-up.

Our results proved a significant association among all three tem-
poral steps: women with a depressive symptomatology (EPDS
>10) and those who did not (EPDS<10) in the three administration
of the test showed a temporal continuity in the scores (Table 3).

Table 3: Joint Distributions of Depressive Symptomatology (EPDS >10)
Between Test’s Administrations

EPDS score at EPDS score at 2
2 months months postpar-  p-
postpartum tum value?
<10 >10
EPDS score at 2/5
days postpartum, <10 86 (70.49) 7 (5.74)
N (%)
>10 17 (13.93) 12 (9.84) <0.01
EPDS score at EPDS score at 6
6 months months postpar-  p-
postpartum tum value?
<10 >10
EPDS score at 2/5
days postpartum,
N (%) <10 85 (71.43) 5 (4.20)
>10 23(19.33) 6 (5.04) <0.05
EPDS score at 2
months postpar-
tum, N (%) <10 94 (78.99) 6 (5.04)
>10 14 (11.76) 5 (4.20) <0.05
Combined EPDS
score at 2/5 days
and at 2 months, N <10 79 (95.18) 4 (4.82)
(Row %)
Mixed
results 21 (87.50) 3 (12.50)
>10 8 (66.67) 4(33.33) <0.01

? P-values were calculated using Fisher’s exact test

In consistent with these findings we used Pearson Correlation
Coefficient to assess the stability of the maternal mood over time.
The EPDS score in the first step presented a high positive
correlation with EPDS score at the second step (r = .509; p< 0.01)
and with EPDS score at the third step (r = .407; p< 0.01).
Furthermore EPDS score at 2 months correlated positively with
EPDS score at 6 months post-partum (r = .448; p< 0.01).

In order to better show the predictive power of the EPDS at 2/5
days post-partum and of EPDS at 2 moths postpartum the graphics
rappresentations of Simple Linear Regression Models is reported.
Regression analysis showed that scores of EPDS were associated
in all three steps of the administrations although the strength of the
association decrees over time, relative graphics are presented:
(Fig. 1; 2; 3).
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Fig. 1: Association between EPDS Scores at 2/5 Days Postpartum and at 2
Months after Delivery.
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Fig. 2: Association between EPDS Scores at 2/5 Days Postpartum and At
6 Months after Delivery.
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EPDS score at 6 months postpartum
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Fig. 3: Association between EPDS Scores at 2 Months Postpartum and at
6 Months after Delivery.
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4. Discussion

This study confirms that EPDS test, implemented in the very first
days postpartum, is a valid instrument to screen the trend of
maternal mood and so identify mothers at risk to develop
depressive symptoms.

The prevalence rate of mothers of our study with depressive
simptomatology (EPDS>10) decreases according with data
reported by previous researches (Dennis, 2004; Agostini et al.,
2005; Dennis & Ross, 2006; Edhborg, 2008). In our study 23.8 %
of women reported a depressive symptomatology at 2/5 days after
delivery, similar to the rates reported by Dennis (2004) where
29.5% of mothers report an EPDS score >9 at 1 week postpartum
and Edhborg (2008) who obtained that 24% of new mothers
presented depressive symptoms 1 week after delivery (EPDS
>10). In contrast with our result Lilja et al., (2012) has founded, at
3 days postpartum, a lower percentage (14.3%) of depressed new
mothers (EPDS>10), while at 10 days post-partum they revealed a
percentage of symptomatic mothers (22%) more in concordance
with our results.

At the second administration of the test, at 2 months post-partum,
15.6% of women of our research reported an EPDS score >10.
These results findings consistent with others studies: for example
Leahy -Warren (2011) observe that 13.2% of first time mothers
present a post natal depression at 6 weeks postpartum (EPDS>11);
Dennis and Ross (2006) reported that 20,3 % of mothers present a
depressive mood at 8 weeks post-partum (EPDS >9) while
Giardinelli et al. (2011), with an EPDS cut-off score >10, revealed
that 13.2% of mothers present depressive symptoms at 3 months
postpartum.

After six months postpartum 9% of our mothers showed an EPDS
score >10 and this decreasing of the percentage is substantially
similar to other studies (Agostini et al., 2005; Lilja et al., 2012).
Consistently with literature the highest prevalence of depressive
symptoms occurs in the first 3 months and gradually falls over
during the next years (Agostini et al., 2005; Banti et al., 2011).
The decrease reflects the trend of the percentages of the
physiological postpartum where during the first months is
necessary an adjustment to this new condition. If also we
considered that women of this sample are primiparous, these
scores could explain the difficult to become familiar with the new
role of mother.

Considering that EPDS could also be a valuable instrument to
measure “post-partum baby blues” (Edhborg, 2008), our data
reports that 17 women on 29 (58.62%), identified with depressive
simptomatology after 2/5 days from delivery, do not manifest a
depressive mood after two months. So the primary cause of these
false positive rates could be the high prevalence of “baby blues”
that affects, as reported, up to the 75% of women during the first
week postpartum (Nonacs & Cohen, 1998; Edhborg, 2008).
Furthermore the cut-off score (EPDS>10)chosen for this study
identify depressive mood and not only clinical depression,
probably if we had used a higher cut-off (i.e EPDS>12) we would
have included fewer false positive but with a sensitivity less
adequate with the aim of screening of this research.

This transient mood disorder generally resolves within the first
two weeks after delivery, so an EPDS score >10 after two months
postpartum probably indicates persistent depressive trend no more
identifiable as “baby blues”.

Results showed that among mothers with a depressive
symptomatology after 2/5 days postpartum, 41.38 % (N=12) of
them maintained an EPDS score >10 at 2 months too, while only
20.69% of them (N=6) manifested depressive symptoms at 6
months as well. The significant difference between two groups of
mothers indicates that there is continuity in the scores of the tests
of the three steps.

Furthermore correlations confirms that there is a significant
positive correlations between EPDS score at 2 day, 2 months and
six months postpartum according with national (Grussu et al.,
2001; Grussu & Quatraro, 2009) and international studies (Hannan
et al., 1992; Dennis, 2004; Teissedre & Chabrol, 2004).

Linear regressions show also strong associations between maternal
moods in all the three steps considered in this study.

Although a significant association between EPDS scores in all 3
steps of the study was showed, the strength of the association
decreases over time both with correlations and linear regressions
consistent with others data in literature (Dennis; 2004; Teissédre
& Chabrol, 2006).

Data report that EPDS score at 2/5 days postpartum is more
associated and predictive to maternal mood at two months than at
six months postpartum. Indeed at this time the need of learning
new skills related to infant care and the new parenting role may be
stressful and one of the major causes of difficulties in those new
mothers that had already a depressive mood after delivery.

At the same time EPDS score at two months postpartum is more
associated to maternal mood at six months than EPDS score at 2/5
days after delivery.

Also in the ltalian study of Agostini et al., (2005) regressions
analysis showed that EPDS score, at 18 month postpartum, were
more associated to 9 months score than to 3 months score.

These differences in temporal association could suppose that
EPDS score is more able to better identify mothers that will
develop psychological difficulties related to the delivery or to the
new role of mothers while for women with depressive mood after
six months postpartum probably attend other personal, social or
structural variables.

These hypothesis could be confirmed by the increase of mothers
(1 mother at 2/5 days after delivery to 7 mothers after six months
postpartum) with an affirmative answer to the item number 10,
self -harm ideas, and by the increase of the mean scores of those
mother with an EPDS total score of 10 or more.

4.1. Limitations and future research

Although the EPDS has established psychometric properties in
screening for depression, diagnostic measure of depression was
not considered in this step of analysis. Furthermore our sample
considered only primiparous Italian mothers with a partner and
better educated compared with women in the general population.
Finally the method of administration of the tests by e-mail could
be not guaranteed the accuracy of the setting of compilation.

For future researches we suggest to explore the influence of those
risk factors which could make the screening of mothers at risk to
develop a depressive symptomatology more accurately.

There is wide evidence in literature about the significant influence
of psychosocial risk factors to predict depressive mood in women
during postpartum period (Robertson et al., 2004; Leahy-Warren
etal., 2011).

At the same time from our clinic experience, we noted some vari-
ables related to personal history of the mother which are very
common in women manifesting depressive symptoms during the
recovery in hospital after delivery. Difficult to breastfeed the
baby, type of experience of breastfeeding in the family of origin,
the perception of her body during pregnancy and after delivery or
the description of the delivery too, could be predictive values of a
depressive mood in the mothers during the first year of child.

So in future research, our aim is directed to study these specific
woman’s obstetric and personal variables to create a profile of
new mothers at risk to maintain depressive symptoms and so
structure an optimal screenings procedures easy to administered
and with sensible markers.

5. Conclusion

In conclusion consistent with literature EPDS has been shown as a
useful early screening tool with a cut-off of 9/10 (Dennis, 2004;
Dennis & Ross 2006; Agostini et al., 2005; Lilja et al., 2012). This
test should be used routinely while mothers are still in hospital to
early identify women at high risk to continue to exhibit depressive
symptoms in particular at two months postpartum.
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This questionnaire could help the health professional to early
detect mothers with a depressive mood and so activate a
professional intervention already during the hospitalization after
the delivery.

An operative indication could be makes midwives or doctors
administer the test to advise accurately women with an EPDS
score of 10 or more and then activate a psychological interview.
Furthermore it would be useful administered the same test even
after two months of birth especially in those mothers who have
had an EPDS above cut-off at the first step to identify the presence
of depressive trend in women.
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