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Abstract

Objective—We sought to evaluate the psychometric properties of two widely used screening
scales: the Patient Health Questionnaire (PHQ-9) and Edinburgh Postnatal Depression Scale
(EPDS) among pregnant Peruvian women.

Methods—This cross-sectional study included 1,517 women receiving prenatal care from
February 2012 to March 2013. A structured interview was used to collect data using PHQ-9 and
EPDS. We examined reliability, construct and concurrent validity between two scales using
internal consistency indices, factor structures, correlations, and Cohen’s kappa.

Results—Both scales had good internal consistency (Cronbach’s alpha > 0.8). Correlation
between PHQ-9 and EPDS scores was fair (rho=0.52). Based on exploratory factor analysis
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(EFA), both scales yielded a two-factor structure. EFA including all items from PHQ-9 and EPDS
yielded four factors, namely, “somatization”, “depression and suicidal ideation”, “anxiety and
depression”, and “anhedonia”. The agreement between the two scales was generally fair at

different cutoff scores with the highest Cohen’s kappa being 0.46.

Conclusions—Both the PHQ-9 and EPDS are reliable and valid scales for antepartum
depression assessment. The PHQ-9 captures somatic symptoms, while EPDS detects depressive
symptoms comorbid with anxiety during early pregnancy. Our findings suggest simultaneous
administration of both scales may improve identification of antepartum depressive disorders in
clinical settings.
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1. Background

Depression is one of the leading causes of disability and the largest contributor to the global
burden of disease (Murray et al., 2012). In 2010, depression affected over 298 million
individuals (Murray et al., 2012) with the highest proportion of cases being those between
25 and 34 years of age (Ferrari et al., 2013). Depression in women during the childbearing
age, especially those living in low- and middle-income countries (LMICSs), is twice as
common as compared to men (Stewart et al., 2003).

Antepartum depression is a unipolar, non-psychotic depressive episode of mild, moderate or
severe, beginning in or extending into pregnancy (Gibson et al., 2009, Toreki et al., 2013,
Campagne, 2004). The prevalence of antepartum depression ranges from 10% to 41% in
LMICs (Organization, 2008). In a recent study, 41% of Peruvian women reported moderate
to severe depressive symptoms during their entire pregnancy (Cripe et al., 2010). Depressive
disorders during pregnancy are associated with adverse obstetric (de Paz et al., 2011, Qiu et
al., 2007, Sanchez et al., 2013) and neonatal outcomes (Chung et al., 2001, Lou et al., 1994,
Zuckerman et al., 1989). Depressed women are also less likely to attend antenatal clinics and
have an increased risk of alcohol, tobacco and drugs use, poor weight gain (Zuckerman et
al., 1989), and postpartum depression (Sidebottom et al., 2012).

Early detection of depression during pregnancy and effective interventions intended to
manage it are critical to prevent adverse outcomes (Adewuya et al., 2006). However,
depression during pregnancy is often under recognized (Felice et al., 2006) and untreated
(Sidebottom et al., 2012) by health professionals especially in LMICs. Systematic use of
brief screening scales during antenatal care has been one suggested approach (Buist et al.,
2002). Although there is no clear consensus as to which scale is recommended for screening
antepartum depression (Flynn et al., 2011), two widely utilized screening scales are the
Patient Health Questionnaire (PHQ-9) and the Edinburgh Postnatal Depression Scale
(EPDS). Few studies, mostly conducted in North America, have compared the psychometric
properties of PHQ-9 and EPDS (Flynn et al., 2011, Hanusa et al., 2008, Weobong et al.,
2009, Yawn et al., 2009) as used during postnatal period. To date, only one study (Flynn et
al., 2011) has evaluated the comparability of the two scales when used for depression
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screening during pregnancy. Of the studies that compared the two scales during postpartum
period, most investigators found both scales to be equally reliable (Flynn et al., 2011, Yawn
et al., 2009). Weobong (Weobong et al., 2009) noted PHQ-9 was superior to EPDS among
Ghanaian women while Hanusa (Hanusa et al., 2008) found EPDS was more accurate in
detecting postpartum depression in the US.

Given the high prevalence of depressive symptoms during pregnancy in Peru (Cripe et al.,
2010) and the lack of studies evaluating the comparability of the two scales during
pregnancy, we conducted the present study to compare the psychometric properties of
PHQ-9 and EPDS among pregnant Peruvian women. Specifically, as an initial step towards
developing clinical intervention studies to mitigate the burden of depressive disorders
among pregnant women in Peru, we sought to evaluate the construct validity of the two
scales by evaluating their factor structures. We further sought to investigate the concurrent
validity between two scales using factor structures, correlations, and Cohen’s kappa at
different cutoff scores. We expect that results from this study will lay the groundwork for
establishing valid and broadly applicable depression and depressive symptom severity
screening scales for use in Peruvian and possibly other South American prenatal clinics.

2. Methods

2.1 Study Population

This was a cross sectional study. We recruited women who attended the Instituto Nacional
Materno Perinatal (INMP) in Lima, Peru, for their first prenatal care visit from February
2012 to March 2013. The INMP is the main reference establishment for maternal and
perinatal care operated by the Ministry of Health of the Peruvian government. Eligible
participants were pregnant women who were 18-49 years of age, under 16 weeks of
gestation, and who spoke and understood Spanish. All participants were provided written
informed consent. All procedures used in this study were approved by the institutional
review boards of the INMP, Lima, Peru and the Harvard School of Public Health Office of
Human Research Administration, Boston, MA.

2.2 Data Collection and Variable Specification

Each participant was interviewed by trained research personnel using a structured
questionnaire in a private setting. The structured interview was adopted to elicit information
regarding maternal socio-demographic, lifestyle characteristics, medical and reproductive
histories and experience with symptoms of depression. A trained midwife conducted
anthropometric measurements. Of the 1,810 women approached, 1,556 completed the
interview. Due to missing information on the PHQ-9 and EPDS scales, a total of 39
participants were excluded. The final analyzed sample included 1,517 women.

Information of socio-demographic characteristics was collected during a structured
interview. Age of participants was categorized as 18-20, 20-29, 30-34, and =35 years.
Educational attainment was categorized as <6, 7-12, and >12 completed years of schooling.
Other social-demographic variables were categorized as: marital status (married, living with
husband vs. others), employment status (employed vs. not employed), difficulty paying for
medical care and very basics (very hard or hard; somewhat hard; not very hard), parity
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(nulliparous vs. multiparous), gravidity (primigravida vs. multigravida), race (Mestizo vs.
others), and unplanned pregnancy (yes vs.no). Gestational age was based on the date of the
last menstrual period and ultrasound assessment.

2.3.1 The Patient Health Questionnaire (PHQ-9)—The PHQ-9 is a nine-item
depression screening scale (Kroenke et al., 2001, Spitzer et al., 1999, Kroenke and Spitzer,
2002) based on the criteria from the Diagnostic and Statistical Manual of Mental Disorder-
IV (DSM-IV). Each item requires participants to rate the frequency of a depressive symptom
experienced in the two weeks prior to evaluation. The PHQ-9 assesses nine depressive
symptoms. These items include: 1) anhedonia, 2) depressed mood, 3) insomnia or
hypersomnia, 4) fatigue or loss of energy, 5) appetite disturbances, 6) guilt or worthlessness,
7) diminished ability to think or concentrate, 8) psychomotor agitation or retardation, and 9)
suicidal thoughts. The PHQ-9 score is calculated by assigning a score of 0, 1, 2, and 3, to the
response categories of “not at all”, “several days”, “more than half the days” and “nearly
every day” respectively with a total score ranging from 0 to 27. A score of = 10 on the
PHQ-9 is associated with 88 % sensitivity and 88% specificity in diagnosing possible major
depressive disorder (MDD) using the DSM-1V criteria (Kroenke et al., 2001). Therefore, we
defined presence of depression as a score =10 on PHQ-9 scale (Kroenke and Spitzer, 2002).
Additionally, we categorized participants as exhibiting minimal (PHQ-9 score 0-4), mild
(PHQ-9 score 5-9), moderate (PHQ-9 score 10-14), and moderately severe/severe (PHQ-9
score =15) depressive symptoms (Kroenke et al., 2001).

2.3.2 The Edinburgh Postnatal Depression Scale (EPDS)—The EPDS is a 10-item
widely used screening scale for antepartum and postpartum depression (Cox et al., 1987).
The EPDS items ask women to rate how they have felt in the previous seven days. The items
include 1) ability to laugh, 2) anhedonia, 3) guilt, 4) anxiety, 5) panic attacks, 6)
overwhelmed, 7) sleep disorders, 8) sadness, 9) tearfulness and 10) suicidal ideas. EPDS
deemphasizes the somatic symptoms, such as changes in sleep and appetite, along with loss
of energy (Eberhard-Gran et al., 2001, Flynn et al., 2011, Hanusa et al., 2008). Response
categories are scored 0, 1, 2 and 3 for each item according to increased severity of the
symptoms. Items 3 and 5-10 are reversed scored. Individual items are totaled to give an
overall score ranging from 0 to 30. Prior validation studies suggest a cutoff score of 10 or
higher for possible depressive disorder (Cox et al., 1987, Gibson et al., 2009). Particularly, it
has been validated among postpartum Peruvian women. The sensitivity was 89.47% and the
specificity 51.32% with a cutoff score of 10.5 (Vega-Dienstmaier et al., 2002). We
categorized participants depression severity at cutoff scores of 10, 12 and 16, representing
the thresholds for “normal”, “slightly increased risk™, “increased risk™ and “marked risk” for
depression (Cox et al., 1996, Yawn et al., 2009).

2.4 Statistical Analysis

First, we assessed the internal consistency of the PHQ-9 and EPDS using the Cronbach’s
alpha and inter-item correlations. Given the non-normal distributions, we used Spearman
correlations to assess the direction and strength of correlation between the PHQ-9 and EPDS
total scores. Next, we explored the factor structures of the two scales separately and
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combined using exploratory factor analysis (EFA) and confirmatory factor analysis (CFA).
Prior to performing EFA, we assessed the suitability of the data for performing factor
analysis. This analysis showed that it was appropriate to proceed with factor analysis
(Bartlett’s test of sphericity, p-value < 0.001 for both scales; and the Kaiser-Meyer-Olkin
measure of sampling adequacy, 0.87 for PHQ-9 and 0.88 for EPDS). Then, we conducted
the EFA using principal component analysis with orthogonal rotation. We used the scree
plot, presenting eigenvalues associated with each factor, to identify the number of
meaningful factors. Factors with relatively large eigenvalues (greater than one) were
assumed to be meaningful and were retained for rotation (Kaiser, 1960). We used factor
loadings of 0.4 or greater in the factor designation. To complement our EFA approaches and
to evaluate the fit of the factor models identified in the literature, we conducted CFA using
maximum likelihood estimation approach. We calculated the likelihood ratio chi-square (x2)
statistics, standardized root mean square residual (SRMR), root mean square error of
approximation (RMSEA) along with 90% confidence interval (90% CI), and comparative fit
index (CFI) to evaluate model fit (Brown, 2006). Brown (Brown, 2006) recommended that
the following criteria were evidence for reasonably good fit: 1) SRMR values close to 0.08
or below; 2) RMSEA values close to 0.06 or below; 3) CFI close to 0.95 or greater. We
assessed the agreement between two scales at different cutoff scores using Cohen’s kappa.
All statistical analyses were performed using SAS 9.3 (SAS Institute, Cary, NC, USA). The
level of statistical significance was set at p-values <0.05 and all tests were two-sided.

3.1 Participant Characteristics

A summary of selected socio-demographic and reproductive characteristics of study
participants is presented in Table 1. A total of 1,517 participants between the ages of 18 and
48 years (mean age=28.0 years, standard deviation=6.2 years) participated in the study. The
majority of participants were Mestizos (75%), with at least 7 years of education (95%),
multigravida (68%), and with an average gestational age of 9.8 (standard deviation = 3.4)
weeks at interview. Approximately, half of participants were unemployed (56%),
nulliparous (50%), and reported that the index pregnancy was unplanned (58%).

3.2 Reliability

The internal consistency of PHQ-9 gave a Cronbach’s alpha of 0.81. The correlations
between nine items of the PHQ-9 and the total scores ranged from 0.41 to 0.74 (all p-values
<0.0001). The Cronbach’s alpha for the EPDS was 0.82. The correlations between ten items
of the EPDS and the total scores ranged from 0.50 to 0.75 (all p-values <0.0001).

3.3 Correlation

The Spearman correlation coefficient for PHQ-9 and EPDS scores was rho=0.52 (p-value
<0.0001).

3.4 Factor Analyses

The results obtained from the EFA for PHQ-9 indicated a two-factor solution with
eigenvalues of 3.64 and 1.13, corresponding to a somatic factor and a non-somatic factor
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(Table 2). These two factors explained 53% of the total variance. Similarly, the EFA of
EPDS resulted in two factors with eigenvalues of 3.94 and 1.06, explaining 50% of the total
variance. ltems of these two factors were characterized as “anxiety and depression” and
“anhedonia”. We performed an EFA including all 19 items from both PHQ-9 and EPDS
(Table 3). It yielded four factors with eigenvalues 6.09, 1.98, 1.08 and 1.04. They together
explained 54% of the total variance. Items from each scale loaded on four separate factors:
“somatization”, “anxiety and depression”, “depressed mood and suicidal ideation “and
“anhedonia.”

The results of our CFA (Supplement 1) demonstrated a good fit of PHQ-9 scale
(SRMR=0.040; RMSEA=0.069) and corroborated the results of our EFA where five somatic
and four non-somatic items were loaded together. For the EPDS scale, a three-factor model
with two anhedonia items, four anxiety items and four depressed mood items stood out as
the best fitting model in the CFA (SRMR=0.022; RMSEA=0.034). The one-factor structure,
which had the highest RMSEA and lowest CFl, did not fit current data well for both scales.

3.5 Severity Ratings

The mean score of PHQ-9 was 7.8 (standard deviation = 5.4) while the mean score of EPDS
was 6.7 (standard deviation = 5.6) (Table 4). The PHQ-9 scale identified 29% of participants
with possible depressive disorder (score =10) while 28% of women were identified as
depressed using EPDS scale (score =10). Approximately 4% of participants were classified
as having symptoms consistent with a diagnosis of “severe depression” on the PHQ-9 scale.
In comparison, 8% of participants were classified as having symptoms consistent with being
at “marked risk” of depression on the EPDS scale.

3.6 Agreement at Different Cutoff scores for Depression

When both PHQ-9 and EPDS scores were categorized into two categories (=10 or <10),
1,119 (74%) women had concordant classifications (Table 5). Of note, 236 (16%) women
were classified as depressed on both PHQ-9 and EPDS scales, while 883 (58%) were
classified as non-depressed on both scales. The agreement (Cohen’s kappa) between two
scales was 0.36 (95% CI: 0.31, 0.41).

When considering the severity scores (Supplement 2), the rate of concordance was 64%
(n=973). In particular, 108 (7%) women in the “moderately severe depression” or “severe
depression” range (score =15) on PHQ-9 scale were in the normal range (score <10) of the
EPDS scale. Additionally, 59 (4%) women had PHQ-9 scores in the normal range (score
<10) but their EPDS scores were in the range of “increased risk” or “marked risk” (score
>12) of depression. The agreement (weighted Cohen’s kappa) of two scales using severity
categories was 0.35 (95% ClI: 0.31, 0.40).

Finally, we examined the agreement between the PHQ-9 and EPDS scores at different cutoff
scores. Based on the recommended cutoff scores (=10) for both scales, the agreement of two
scale was fair (Cohen’s kappa = 0.36). The best agreement between PHQ-9 and EPDS was
Cohen’s kappa = 0.46 at PHQ-9=19 and EPDS =19 (Supplement 3).
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4. Discussion

Overall, the Spanish language versions of PHQ-9 and EPDS demonstrated high degree of
internal consistency, and good construct and concurrent validity when administered to
Peruvian women during early pregnancy. The EFA results showed that the PHQ-9 had a 2-
factor model of “somatic” and “non-somatic” factors. Similarly, the EPDS resulted in 2-
factor structure of “anxiety and depression” and “anhedonia” factors. Finally, factor analysis
performed on the pooled items from the two depression scales together gave four factors.

A cutoff score of 10 on PHQ-9 identified 29% of pregnant women as depressed while the
same cutoff score on EPDS detected 28% of pregnant women as depressed. Both the PHQ-9
and EPDS identified similar proportions of participants as non-depressed. However, the two
scales were discordant in identifying those with mild to moderate depressive disorders. We
also examined the agreement between two scales at different cutoff scores. Based on the
recommended cutoff scores for these two scales (=10), the agreement between them was fair
with Cohen’s kappa = 0.36. The highest agreement was Cohen’s kappa = 0.46 with cutoff
scores at 19 for both scales. The Cohen’s kappa was still fair when changing cutoff scores
confirming that two scales were comparable but did not completely identify the same
patients. Although our study has not assessed the agreement of the scales with a diagnostic
gold standard, prior studies that compared the PHQ-9 with Structured Clinical Interview for
Depression (SCID) noted the Cohen’s kappa ranged from 0.40 to 0.88 (Thompson et al.,
2011, Fann et al., 2005, Bian et al., 2011). Similarly, the agreement between EPDS and
SCID has been reported to range from 0.46 to 0.79 (Brandon et al., 2008, Rochat et al.,
2013). The agreement derived from our study, compared with these Cohen’s kappa, between
the PHQ-9 and EPDS in this study is acceptable (White et al., 2008).

The following explanations may account for the observed variation between two scales.
First, EPDS, unlike the PHQ-9, does not include somatic symptoms. Somatic symptoms are
diagnostic symptoms for MDD. However, postpartum somatic symptoms overlap with
depressive somatic symptoms (Yawn et al., 2009). Some investigators have suggested that
exclusion of these items may lessen the confounding by somatic symptoms (Yonkers et al.,
2009). For this reason, the EPDS does not include somatic symptoms, in part, to avoid the
over-diagnosis perinatal depression (Yawn et al., 2009). In this study, a somatic factor was
consistently extracted from the EFA whether the PHQ-9 scale was tested alone (explaining
40% of the total variance) or when the two scales were combined (explaining 32% of the
total variance). Such large proportions of variance explained by the somatic factor may be
attributed to the predominance of somatic symptoms in early pregnancy. Investigative teams
have shown that the endorsement rates of most somatic symptoms, such as changes of sleep,
energy, and appetite, are considerably higher in the first trimester compared to later trimester
(Yonkers et al., 2009). It is important to note that the results of our factor analysis suggest
that somatic symptoms play an important role in identifying antepartum depressive
symptoms, especially in early pregnancy. Inclusion of somatic items results in lengthy scales
(Zimmerman et al., 2006). It also may increase the false positive rate and thus may over
identify women with possible depressive disorders. However, women who respond
affirmatively to cardinal symptoms (depressed mood and anhedonia) for MDD are more
likely to endorse somatic symptoms compared to those who are do not endorse the cardinal
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symptoms (Yonkers et al., 2009). The presence of a somatic factor does not suggest they
should be deleted (Krause et al., 2008). Of importance, elimination of those items may result
in a loss of potential relevant information, such as depression severity (Yonkers et al., 2009).

Second, items on EPDS are selected from several depression and anxiety scales, such as
hospital anxiety and depression scale (HADS) (Zigmond and Snaith, 1983) and the
irritability, depression and anxiety scale (Cox et al., 1987, King, 2012, Snaith et al., 1978).
However, PHQ-9 is developed strictly based on the DSM-1V criteria. EPDS does not
exclusively measure depression (Brouwers et al., 2001, Navarro et al., 2007). The existence
of an anxiety subscale has been confirmed in other studies (Brouwers et al., 2001, Green,
1998, King, 2012, Navarro et al., 2007, Pop et al., 1992, Tuohy and McVey, 2008).
Additionally, significantly positive correlations between anxiety items (item 3 “guilt”, item
4 “anxiety” and item 5 “panic attacks™) with other anxiety scales such as State Trait Anxiety
Inventory (STAI) (Brouwers et al., 2001) and HADS (Tuohy and McVey, 2008) are found.

Furthermore, the total score of EPDS demonstrates a higher correlation with STAI compared
with the anxiety scale of EPDS [50]. Our EFA extracted a two-factor structure where one of
the factors was “depression and anxiety”. However, our CFA confirmed that a three-factor
(“anhedonia”, “anxiety” and “depression”) structure had a better fit. Studies have shown that
depression and anxiety are common comorbid disorders and more stable than anxiety alone
or depression alone (Merikangas et al., 2003). Anxiety is a prominent feature of postpartum
depression (Hendrick et al., 2000, Misri et al., 2000, Ross et al., 2003, Stuart et al., 1998).
Nearly half of clinically depressed pregnant and postpartum women have clinically
significant comorbid anxiety (Ross et al., 2003). Compared to women with non-perinatal
forms of depression, women with perinatal depression complain about anxiety more
frequently (Heron et al., 2004, Ross et al., 2003, Teixeira et al., 2009). Bowen et al in their
study of Canadian pregnant women showed that the anxiety factor of EPDS accounts for the
greatest variance of the overall score (Bowen et al., 2008). The symptoms of anxiety are
particularly relevant if EPDS is administered prenatally (Ross et al., 2003). The proportion
that the anxiety subscale contributes to total EPDS score is statistically significantly higher
in pregnancy than in postpartum. On balance, available evidence suggests that anxiety may
be an important feature of antenatal depression, which may be a distinction between
antenatal depression and MDD in non-pregnant women. Of note, EPDS would be helpful in
detecting depression comorbid with anxiety. However, the routine use of EPDS should be
accompanied by further evaluation of the contribution of depression and anxiety subscales,
separately (Tuohy and McVey, 2008).

Despite the observed differences, our study results provided strong evidence that the PHQ-9
and EPDS were comparable, but not identical, in identifying antepartum depressive
symptoms. However, they captured two distinct aspects of antepartum depressive symptoms.
The PHQ-9 was more likely to select women with somatic symptoms while the EPDS was
likely to detect depressed women with comorbid anxiety during pregnancy.

To date, we are aware of only one published study (Flynn et al., 2011) that evaluated the
comparison of the two scales in pregnancy. In their retrospective study of pregnant and
postnatal women seeking psychiatric services, Flynn et al (Flynn et al., 2011) found Cohen’s
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kappa = 0.58 for pregnant women at cutoff scores of EPDS=13 and PHQ-9 210. Compared
with Flynn’s results, the Cohen’s kappa in our study was generally lower. The timing of
assessment may impact the prevalence rate of depression (Hewitt et al., 2009). The average
gestational age of women in Flynn’s sample was 21 weeks (standard deviation = 9).
However, in our study, the average gestational age was only 9.8 weeks (standard deviation =
3.4). As gestational age increases, the prevalence of depression among pregnant women also
increases (Bennett et al., 2004). Furthermore, the sample of Flynn’s study was from women
who were seeking psychiatric services. Hence, participants were more likely to experience
depression compared with women who attended routine antenatal care clinics. Cohen’s
kappa has been criticized because it is dependent on the prevalence of disease although it is
the most widely used measure of concordance in validity studies of psychiatric disorders
(Byrt et al., 1993, Cook, 2005, Haro et al., 2006, Kraemer et al., 2003).

Results from our study must be interpreted while considering several possible limitations.
First, we did not have information from diagnostic interviews, such as the SCID or
Schedules for Clinical Assessment of Neuropsychiatry (SCAN), for depression.
Consequently, we are not able to report validity measures of the two screening scales and
make comparison between PHQ-9 and EPDS regarding the criterion validity. Second, all
participants completed the two scales in the same order (first administered PHQ-9 and then
EPDS) during the same research interview session. Hence, participants may have a better
understanding of EPDS based on immediately previous experience of responding to
questions pertaining to the PHQ-9. Future efforts designed to control for possible bias
known as the “order effect”, should randomize the order in which the two scales are
administered (Weobong et al., 2009). Third, we performed this analysis within the
framework of classic test theory (CTT). Further analysis comparing two scales needs to be
complemented with Item Response Theory (IRT) approaches to evaluate the extent to which
items may differ by respondents age and race groups. Last, current data are cross-sectional.
The validity of items from two scales, especially somatic items, can be influenced by
gestational age and delivery. Longitudinal data would be helpful in understanding the
agreement between two scales across pregnancy trimesters.

To the best of our knowledge, this study is the first to rigorously compare the performance
of the Spanish language versions the PHQ-9 and the EPDS for screening antepartum
depression in early pregnancy. In addition, the performance of the PHQ-9 and EPDS has not
been compared among women in a LMIC with such a large sample size. Furthermore, the
evidence for the construct and concurrent validity of two scales based on both EFA and CFA
has been extended.

5. Conclusion

In conclusion, the PHQ-9 and EPDS demonstrate good internal consistency, construct and
concurrent validity in screening antepartum depression during early pregnancy. Similar
proportions of women are identified as depressed on both scales. Although PHQ-9 and
EPDS measure depression, they capture two distinct aspects of antepartum depression in
early pregnancy. For example, the PHQ-9 assesses common somatic symptoms during
pregnancy while the EPDS detects depressive symptoms comorbid with anxiety. Our
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findings suggest that using the two scales together may improve the identification of women
who are at risk of antepartum depression. However, if rapid screening for depression is
required in busy clinical settings, PHQ-9, which can be completed and scored in few
minutes (Kroenke et al., 2001, Spitzer et al., 1999), is helpful. Moreover, the PHQ-9 is
strictly derived from DSM-IV criteria, which accounts for somatic symptoms. If one
considers capturing depressed women with comorbid anxiety, which is a feature of
antepartum depression, using EPDS with further calculation of the scores of depression
subscale and anxiety subscale would be a choice. Future studies designed to determine the
extent to which scores from each scales are predictive of adverse maternal and perinatal
outcomes are needed. Longitudinal data of these two scales during and after pregnancy are
warranted.
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Socio-demographics and reproductive characteristics of the study population?

Table 1

Entire population (N=1517)

Characteristic n %
Age (mean + standard deviation) 28.0+6.2
Age (years)
18-20 91 6.0
20-29 856 56.4
30-34 305 20.1
235 265 175
Education (years)
<6 68 4.5
7-12 851 56.1
>12 593 39.1
Married, living with hushand 275 18.1
Unemployed 855 56.4
How hard to pay for medical care
Very hard/hard 320 21.1
Somewhat hard 506 334
Not very hard 688 454
How hard to pay for the very basics
Very hard/hard 286 18.9
Somewhat hard 492 324
Not very hard 738 48.7
Nulliparous 765 50.4
Primagravida 486 32.0
Mestizo 1142 75.3
Unplanned pregnancy 875 57.7
Gestational age at interview (mean =+ standard deviation) 9.8+34

a L
Due to missing data, percentages may not add up to 100%.
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Table 2

Item-level factor loadings resulting from separate exploratory factor analysis for PHQ-9 and EPDS 2

Page 15

Scale and item Factor 1  Factor 2
PHQ-9

1. Little interest or pleasure in doing things. 0.76 0.12
2. Feeling down, depressed, or hopeless. 0.55 0.51
3. Trouble falling or staying asleep, or sleeping too much. 0.69 0.17
4. Feeling tired or having little energy. 0.80 0.15
5. Poor appetite or overeating. 0.61 0.10
6. Feeling bad about yourself, or that you are a failure, or have let yourself or your family down. 0.22 0.70
7. Trouble concentrating on things, such as reading the newspaper or watching television. 0.30 0.59
8. Moving or speaking so slowly that other people could have noticed. Or the opposite —being so fidgety or restless that 0.59 0.32
you have been moving around a lot more than usual.

9. Thoughts that you would be better off dead, or of hurting yourself in some way. -0.02 0.81
EPDS

1. I have been able to laugh and see the funny side of things. 0.15 0.85
2. | have looked forward with enjoyment to things. 0.21 0.81
3. I have blamed myself unnecessarily when things went wrong. 0.67 0.12
4. 1 have been anxious or worried for no good reason. 0.66 0.10
5. I have felt scared or panicky for no very good reason. 0.66 0.04
6. Things have been getting on top of me. 0.52 0.15
7. 1 have been so unhappy. I have had difficulty sleeping. 0.59 0.34
8. | have felt sad and miserable. 0.71 0.22
9. I have been so unhappy that I have been crying. 0.73 0.29
10. The thought of harming myself has occurred to me. 0.50 0.20

a‘I'wo scales are analyzed in separate factor analysis. Factor loadings > 0.4 are in bold.
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Table 3

Item-level factor loadings resulting from pooled exploratory factor analysis for PHQ-9 and EPDS?

Page 16

Depressed

Mood &

Suicidal
Scale and Item Somatization  Anxiety and Depression Ideation  Anhedonia
PHQ-9
1. Little interest or pleasure in doing things. 0.74 0.10 -0.01 0.13
2. Feeling down, depressed, or hopeless. 0.58 0.32 0.22 0.22
3. Trouble falling or staying asleep, or sleeping too much. 0.67 0.13 0.10 0.07
4. Feeling tired or having little energy. 0.78 0.17 0.02 0.01
5. Poor appetite or overeating. 0.61 0.05 0.07 -0.02
6. Feeling bad about yourself, or that you are a failure, or have 0.32 0.31 0.43 0.19
let yourself or your family down.
7. Trouble concentrating on things, such as reading the 0.43 0.16 0.28 0.26
newspaper or watching television.
8. Moving or speaking so slowly that other people could have 0.66 0.11 0.14 0.08
noticed. Or the opposite —being so fidgety or restless that you
have been moving around a lot more than usual.
9. Thoughts that you would be better off dead, or of hurting 0.14 0.13 0.78 0.09
yourself in some way.
EPDS
1. I have been able to laugh and see the funny side of things. 0.16 0.13 0.11 0.82
2. I have looked forward with enjoyment to things. 0.07 0.20 0.18 0.79
3. I have blamed myself unnecessarily when things went 0.10 0.59 0.34 0.08
wrong.
4. | have been anxious or worried for no good reason. 0.16 0.67 0.13 0.11
5. I have felt scared or panicky for no very good reason. 0.15 0.68 0.15 0.02
6. Things have been getting on top of me. 0.18 0.64 -0.05 0.16
7. | have been so unhappy. | have had difficulty sleeping. 0.15 0.41 0.39 0.30
8. | have felt sad and miserable. 0.05 0.52 0.52 0.16
9. I have been so unhappy that | have been crying. 0.22 0.50 0.52 0.22
10. The thought of harming myself has occurred to me. 0.04 0.08 0.81 0.07

a. ... . . . .
All items from both scales are analyzed in the same factor analysis. Factor loadings > 0.4 are in bold.
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Depression severity based on PHQ-9 and EPDS

N=1517

Depression Severity n %
PHQ-9

None (0~4) 481 317

Mild depression (5~9) 590 38.9

Moderate depression (10~14) 258 17.0

Moderately severe depression (15~19) 127 84

Severe depression (20~27) 61 4.0
Total score (mean * standard deviation) 78+54
EPDS

0-9; “Normal” 1093 721

10, 11; “Slightly increased risk” 129 8.5

12-15; “Increased risk” 174 115

>16; “Marked risk” 121 8.0
Total score (mean * standard deviation) 6.7+5.6
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Table 5

Comparison of PHQ-9 and EPDS in identifying possible depression?

EPDS PHOQ-9

Depression  No Depression  Total

Possible Depression 236 188 424
No Depression 210 883 1093
Total 446 1071 1517

a S . .
For both scales, the cutoff scores identifying possible depression are 210.
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