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Abstract The objective of the study was to evaluate the
psychometric properties of the Edinburg Postnatal
Depression Scale (EPDS) to detect depression during preg-
nancy in Chile. The EPDS was applied to a sample of 111
pregnant women, who were attending an antenatal appoint-
ment in primary care centers. The Beck Depression Inventory
(BDI-I) was used to assess the convergent validity, and the
Depressive Episode module of the MINI was used to identify
cases. The factor analysis showed that there was a good fit,
with a factor model that explains 57.6 % of the total variance.
There was a high degree of internal consistency (Cronbach’s
α=0.914) and good convergent validity with the BDI-I (rho=
0.850, p<0.001). The EPDS was capable of differentiating
cases of depression from non-cases. The best cutoff point was
between 12 and 13, corresponding to an overall accuracy of
87.4 %. The questionnaire has good psychometric properties
and can be useful for detecting cases of depression during
pregnancy.
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Introduction

Depression is one of the most common and disabling psychi-
atric disorders (Murray and López 1996). Studies have

consistently shown that, beginning in early adolescence,
women have higher prevalence than men (Kessler et al.
1993), and that pregnancy does not protect against the emer-
gence or persistence of the illness (Evans et al. 2001).

Available studies indicate that antepartum depression (AD)
affects between 10 and 15 % of women (Josefsson et al. 2001;
Stocky and Lynch 2000; Gavin et al. 2005) and represents a
major predictor for postpartum depression across different
ethnic groups (Liu and Tronick 2012).

Moreover, recent literature shows that AD is often
underdiagnosed and undertreated (Vesga-López et al. 2008;
Wisner et al. 2013). Thus, its detection and adequate treatment
appear as a critical health issue deserving the attention of
researchers, clinicians, and policymakers.

Untreated AD increases the risk for multiple adverse out-
comes among women and their offspring. Suicide is respon-
sible for about 20% of postpartum deaths (Lindahl et al. 2005)
and is the second most common cause of mortality in post-
partum women (Lindahl et al. 2005). In turn, AD can have
negative effects on pregnancy outcomes (Chung et al. 2001)
and early child development and attachment (Murray 1992;
Hayes et al. 2013), with consequences noted even in adoles-
cence (Pawlby et al. 2009; O’Donnell et al. 2013).

Three Chilean studies have found that, if assessed at the
symptoms’ level, about one third of Chilean women suffer
from unspecific depressive and/or anxiety symptoms during
midpregnancy (Millán et al. 1990; Jadresic et al. 1992;
Alvarado et al. 1993).When standardized interviews and strict
diagnostic and operational criteria for depression are
employed, prevalence figures for AD range from 7.4 %
(Jadresic et al. 1992) to 29 % (Alvarado et al. 1993), in
middle- and lowerclass women, respectively.

In addition, Chilean research has shown that states of
emotional distress (anxiety/depression) in pregnancy are as-
sociated with both low birth weight and preterm labor
(Jadresic et al. 1993; Alvarado et al. 2002), and that they

R. Alvarado (*) :V. Guajardo
Institute for Population Health, “Escuela de Salud Pública Dr.
Salvador, Allende,” Medical Faculty, Universidad de Chile,
Independencia 939, Santiago, Chile
e-mail: ralvarado@med.uchile.cl

E. Jadresic :V. Guajardo :G. Rojas
Psychiatry Department—North, Medical Faculty, Universidad de
Chile, Santiago, Chile

Arch Womens Ment Health (2015) 18:607–612
DOI 10.1007/s00737-014-0466-z



potentiate (through synergic interactions) the effects of other
biomedical risk factors (Alvarado et al. 2000). As is the case in
other countries, local investigators have determined that AD is
a risk factor for postpartum depression (Jadresic et al. 1993;
Alvarado et al. 2000).

The Edinburgh Postnatal Depression Scale (EPDS) is the
most widely used screening tool for detection of depression
during the postpartum period (Cox et al. 1987). However, it is
increasingly being validated in pregnant women, and versions
for prenatal use are currently available in at least ten different
languages (Murray and Cox 1990; Areias et al. 1996; Adouard
et al. 2005; Adewuya et al. 2006; Felice et al. 2006; Su et al.
2007; Wang et al. 2009; Tran et al. 2011; Rubertsson et al.
2011; Töreki et al. 2013). No validation studies have been
conducted in Spanish-speaking populations during pregnancy.

Murray and Cox (1990) validated the EPDS, with a cutoff
point of 14/15 for “probable depression.” This validation was
carried out in women who were 28 to 34 weeks pregnant,
using the Research Diagnostic Criteria for depressive illness
obtained from Goldberg’s Standardized Psychiatric Interview.

Gibson et al. (2009) conducted a systematic review of
studies validating the EPDS in antepartum and postpartum
women, reporting heterogeneity among study findings, which
may be due to differences in study methodology, language,
and the diagnostic interview/criteria used.

The first two postnatal validation studies of Spanish-
translated versions of the EPDS were carried out in Chile.
Both studies, conducted by two independent groups, showed
that the EPDS is a valid and useful screening instrument for
the detection of postpartum depression in Chilean women
(Alvarado et al. 1992; Jadresic et al. 1995). For the last two
decades, the EPDS has been widely used for this purpose by
Chilean health professionals and researchers (Rojas et al.
2006; Jadresic et al. 2007).

Hence, as the evidence suggests that the EPDS could prove
a useful screening tool for AD, the need for validation studies
of Spanish-translated version of the EPDS clearly emerges.
Our aim was to carry out the first of such validations by
studying the psychometric properties of one of the Chilean
translations of the EPDS into Spanish (Jadresic et al. 1995).

Method

A research design combining techniques intended to establish
both construct validity and criteria validity was employed
(Cronbach 1998; Martínez Árias 1995).

A transversal type of study was carried out during
November and December 2012. The sample consisted of
pregnant women at least 18 years of age, with up to 28 weeks
of gestation, attending their second antenatal consultation.
The women were recruited from three primary care clinics,
belonging to the public health sector, in Santiago, Chile.

A sample size of 100 women—ten cases per each item of
the instrument being validated (Martínez Árias 1995)—was
calculated. An additional 10 % (ten cases) were added to
account for possible losses, resulting in a final estimated
sample size of 110 women.

Cases of depressive illness were defined according to the
DSM-IV (American Psychiatric Association 1994). The
Major Depressive Episode Module of the Mini International
Neuropsychiatric Interview (MINI), a short structured clinical
interview which enables researchers to diagnose psychiatric
disorders according to the DSM-IV or ICD-10, was used to
derive the diagnostic criteria (Sheegan et al. 1998).

The Beck Depression Inventory, version I (BDI-I) (Beck
et al. 1961, 1988; Beck and Steer 2000), was also applied to
study convergent validity, by verifying whether the scores of
both instruments move in a concurrent fashion.

Assessment of patients was undertaken by two psycholo-
gists, who were especially trained for the purpose of the study.
This training included carrying out ten preliminary joint inter-
views aimed at achieving a good inter-rater reliability.
Subsequently, the testing procedure was as follows:
sociodemographic data were collected, self-report measures
(EPDS, BDI-I) were applied, and a diagnosis was made. All
interviews lasted 15 to 20 min. Data were analyzed using the
Statistical Package for the Social Sciences (SPSS.15).

The study protocol and the informed consent form were
approved by the Research Ethics Committee of the Faculty of
Medicine of the University of Chile, in conformity with the
principles embodied in the Declaration of Helsinki.

Results

Sample characteristics

The sample consisted of 111 pregnant women, attending their
second antenatal consultation in three primary care clinics in
Santiago, Chile (Table 1). There were no refusals to participate
in the study. The age of the women ranged from 18 to 43 years.
An asymmetric distribution was found, with participants
tending to be younger women, with a median age of 25 years
and an interquartile range from RI25=22 to RI75=30.

Of the interviewed group, 48 women (43.2 %) were bear-
ing their first child, 37 (33.3 %) already had one child, 15
(13.5 %) had two children, and 11 (9.9 %) had 3 or 4 children.

Additionally, 89.2% reported having a steady partner at the
time of the assessment. Regarding marital status, 39.6 % were
single, 21.6 % were married, and 38.7 % cohabited.

The median time of schooling was 12 years, with RI25=
12 years and RI75=13 years, which means that most women
had completed their secondary education (76.6 % of the
sample had least finished secondary school). Thirty-seven
women (33.3 %) had a stable job, 9 (8.1 %) had an unstable
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job, and more than half (52.3 %) had an unpaid jobs and/or
were housewives. Seven women (6.3 %) reported having
some other types of job.

Gestational age at the time of interview ranged from 8 to
28 weeks of pregnancy, with a median of 21 weeks and an
interquartile range from RI25=15 weeks to RI75=25 weeks.

Item analysis, study of validity, and internal consistency

Analysis of the heterogeneity of the items Responses for al-
most all items showed good variability: in nine out of the ten
items, the alternative with the highest percentage fluctuated
between 33.3 and 67.6 %. The only exemption was item 10—
“The thought of harming myself has occurred to me”—for
which 84.7 % of the women answered “never.”

Factor analysis All indicators for verifying the model fit were
strong: (1) the KMO test result was 0.917 (a KMO test result
of 0.90 is excellent); (2) the p value for Bartlett’s test was
<0.001; and (3) the values in the anti-image matrix for each of
the items ranged from 0.873 to 0.946.

In the factor extraction, only one factor was obtained,
explaining 57.6 % of the variance, which confirms the
unifactorial structure of the EPDS. Subsequently, an equamax
orthogonal rotation was carried out, whose results concerning
factorial loads are shown in Table 2. All factorial loads were

greater than 0.300, indicating a satisfactory correlation be-
tween the item and factor (in this case, the overall EPDS).

Internal consistency Cronbach’s alpha (α) was used to deter-
mine the internal consistency. The α for the EPDS was 0.914,
and the results for each item are shown in Table 3. As can be
seen, all items exhibited a high correlation with the overall
EPDS, and exclusion of any item did not improve the value of
α. Therefore, the instrument can be concluded to have a good
internal consistency.

Convergent validity The objective of this analysis was to
establish whether the EPDS scores moved in a similar
direction to that observed in other questionnaire that
measures the same construct. In this study, the BDI-I,
widely used for measuring the severity of depressive
symptoms was utilized.

Since the distribution of the scores was neither nor-
mal nor symmetrical, Spearman’s rank correlation test
was employed. A rho value of 0.850 was found, with a
p value for a one-tail test <0.001. This result indicates
that there is a strong convergence between the scores of
both questionnaires.

Description of the EPDS scores

The EPDS scores varied from 0 to 27, with amean of 9.7 and a
standard deviation of 6.8. Themedian score was 8, with RI25=
4 and RI75=15.

The EPDS scores followed a right-skewed distribution
(Fig. 1), as was expected; it was predicted that only a minor
percentage of the sample would present a depressive disorder
(represented by a score high on the EPDS)

Predictive capacity of the test

To analyze the predictive capacity of the EPDS, the DSM-IV
criteria for Major Depressive Episode, obtained through the

Table 1 Characteristics of the study sample

Characteristic Values

Sample size 111

Age Range=18 to 43 years

Median=25 years

Interquartile range=22 to 30 years

Number of previous children 0=48 (43.2 %)

1=37 (33.3 %)

2=15 (13.5 %)

3 or 4=11 (9.9 %)

Time of schooling Median=12 years

Interquartile range=12 to 13

Marital status Single=44 (39.6 %)

Married=24 (21.6 %)

Cohabitating=43 (38.7 %)

Type of job Stable job=37 (33.3 %)

Unstable job=9 (8.1 %)

Unpaid work or housewife=58 (52.3 %)

Other type of employment=7 (6.3 %)

Gestational age at the
time of interview

Range=8 to 28 weeks

Median=21 weeks

Interquartile range=15 to 25 weeks

Table 2 Values of the
factor loading for each
item of EPDS (n=111)

Item Factor loading

Item1 0.654

Item 2 0.546

Item 3 0.414

Item 4 0.434

Item 5 0.524

Item6 0.580

Item 7 0.636

Item 8 0.764

Item9 0.768

Item10 0.436
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MINI, was used as the “gold standard.” The utilization of the
module showed that 38 mothers-to-be (34.2 %) had a major
depressive disorder at the time of interview.

Pregnant women classified by theMINI as suffering from a
depressive disorder exhibited significantly higher EPDS
scores (16.3±6.0) than non-depressed pregnant women (6.3
±4.3) (Mann-Whitney test, with p<0.001). A similar situation
was observedwith the BDI-I scores, 22.6±8.8 vs. 8.2±5.3, for
depressed and non-depressed women, respectively (Mann-
Whitney test, p<0.001). These findings confirm that the de-
pression cases were appropriately classified and that they
differ significantly from non-cases.

Table 4 shows the performance of the EPDS during preg-
nancy, from cutoff scores of 6/7 to 15/16, in terms of sensi-
tivity, specificity, positive predictive value (PPV), negative
predictive value (NPV), and overall accuracy.

The maximum overall accuracy was achieved with a cutoff
point of 12/13, with 87.4 % of cases and non-cases being
adequately classified. With this optimum case/non-case
threshold score, a good combination of PPV and NPV was
attained (85.3 and 88.3 %, respectively). A good overall
accuracy is also reached with a cutoff point of 10/11
(86.5 %), but in this case, the PPV diminishes to less than
80 %.

Discussion

The value of the EPDS as a screening tool for depression in
the postpartum period has been widely documented, for var-
ious decades (Cox et al. 1987; Gibson et al. 2009), even in
Latin American countries such as Chile (Alvarado et al. 1992;
Jadresic et al. 1995). Its use to identify depressive episodes in
pregnancy is newer, but it has been well-documented in
English-speaking countries (Murray and Cox 1990; Areias
et al. 1996; Adouard et al. 2005; Adewuya et al. 2006;
Felice et al. 2006; Su et al. 2007; Wang et al. 2009; Tran
et al. 2011; Rubertsson et al. 2011; Töreki et al. 2013). To date,
however, there are no publications about the use of the EPDS
during pregnancy in Spanish-speaking countries; this is the
first known study.

Studies have demonstrated the importance of treating de-
pressive episodes during pregnancy, given their association
with increased perinatal risk for both the child and mother
(Murray 1992; Chung et al. 2001; Lindahl et al. 2005; Hayes
et al. 2013) as well as a greater risk for presenting postpartum
depression (Jadresic et al. 1993; Alvarado et al. 2000). The
lack of specialized mental health resources in low- and
middle-income countries (WHO 2005) puts more emphasis
on increasing the diagnostic and treatment capacity of primary

Table 3 Values of Cronbach alpha (α) for the items of EPDS (n=111)

Item Correlation item—scale Value of α if this item
was excluded

Item 1 0.744 0.903

Item 2 0.656 0.907

Item 3 0.576 0.912

Item 4 0.588 0.911

Item 5 0.664 0.907

Item 6 0.697 0.904

Item7 0.736 0.902

Item 8 0.823 0.897

Item 9 0.827 0.896

Item 10 0.583 0.911
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Fig. 1 Distribution of scores on the EPDS in the study sample (n=111)

Table 4 Values of sensibility, specificity, positive and negative predictive
values, and overall accuracy, for different cutoff points for EPDS (n=111)

Cutoffs S (%) E (%) PPV (%) NPV (%) OA (%)

6/7 92.1 65.8 55.6 93.8 72.1

7/8 92.1 65.8 58.3 94.1 74.8

8/9 84.2 72.6 61.5 89.8 76.6

9/10 81.6 82.2 70.5 89.6 82.0

10/11 81.6 89.0 79.5 90.3 86.5

11/12 76.3 89.0 78.4 87.8 84.7

12/13 76.3 93.2 85.3 88.3 87.4

13/14 68.4 94.5 86.7 85.2 85.6

14/15 65.8 94.5 86.2 84.1 84.7

15/16 60.5 94.5 85.2 82.1 82.9

S sensibility, E specificity, PPV positive predictive values, NPV negative
predictive values, OA overall accuracy
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care teams. To this end, brief and easy to apply screening
instruments, such as the EPDS, can be very useful.

The importance of studying the psychometric properties of
instruments in different cultural contexts has been well recog-
nized. In some cases, it is necessary to adjust some items or
their structure, to optimize the assessment of latent values
(Martínez Árias 1995). We followed a strategy much like the
one used years before in Chile to validate the EPDS to detect
postpartum depressive episodes, with a similar sample and
procedures (Jadresic et al. 1995). Our results confirm that
the instrument has good psychometric properties: good
item variability; a unifactorial structure, which adequately
explains the variability (57.6 %); a high degree of internal
consistency (Cronbach’s α=0,914); and a good convergent
validity with the BDI-I (rho=0.850). These results are in
agreement with the findings of other studies (Gibson et al.
2009).

It is also relevant to highlight that the best cutoff point
obtained (between 12 and 13) is similar to what was found in
other studies, conducted outside of Chile (Murray and Cox
1990; Cox and Holden 1994; Su et al. 2007), and that it is
higher than the recommended cutoff point for detecting post-
partum depression in Chile (Alvarado et al. 1992; Jadresic
et al. 1995). This was expected, due to the characteristics of
pregnancy, in which some of the aspects evaluated by the
screening test tend to be more frequently present than in the
postpartum, especially toward the end of pregnancy (e.g.,
feeling scared more often, being more easily startled, feeling
that normal chores are overwhelming, or having difficulty
sleeping).

Although the study was carried out with a small sample of
111 pregnancy women, this sample size is sufficient to capture
the variability of the items in a ten-question instrument
(Martínez Árias 1995). One of the limitations of this study is
that the sample consisted of women of medium and low
socioeconomic status, so the results cannot be directly extrap-
olated to women of higher income. Another possible limita-
tion is that the EPDS was applied by psychologists who were
specially trained; when it is used in normal service conditions,
the external validity could be reduced. However, given that
the screening instrument was applied during routine prenatal
appointments, in clinical settings typically used for these
purposes, coupled with the fact that the EPDS is very short
(about 5 min), we believe that this potential limitation is very
minor and insignificant.

In conclusion, the EPDS is a useful, valid, and reliable
instrument for the detection of depressive symptoms in preg-
nancy. It is easy to apply by health services staff, who carry
out prenatal appointments, and it is a practical tool to reduce
the risks associated with depression. We have shown the
EPDS’ good performance in Chile, and we think that it might
be equally useful in other low- and middle-income countries,
by enhancing the response capacity of primary care teams.
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