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Abstract 

We endeavoured to analyze the factor structure of the Edinburgh Postnatal 

Depression Scale (EPDS) during a screening programme in Hungary, using exploratory 

(EFA) and confirmatory factor analysis (CFA), testing both previously published models 

and newly developed theory-driven ones, after a critical analysis of the literature. 

Between April 2011 and January 2015, a sample of 2,967 pregnant women (between 12th 

and 30th weeks of gestation) and 714 women 6 weeks after delivery completed the 

Hungarian version of the EPDS in South-East Hungary. EFAs suggested 

unidimensionality in both samples. 33 out of 42 previously published models showed 

good and 6 acceptable fit with our antepartum data in CFAs, whilst 10 of them showed 
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good and 28 acceptable fit in our postpartum sample. Using multiple fit indices, our 

theory-driven anhedonia (items 1,2) – anxiety (items 4,5) – low mood (items 8,9) model 

provided the best fit in the antepartum sample. In the postpartum sample, our theory-

driven models were again among the best performing models, including an anhedonia 

and an anxiety factor together with either a low mood or a suicidal risk factor (items 

3,6,10). The EPDS showed moderate within- and between-culture invariability, although 

this would also need to be re-examined with a theory-driven approach. 

Keywords: Edinburgh Postnatal Depression Scale; factor structure; antepartum 

depression; postpartum depression; theory-driven models 

 

1. Introduction 

The Edinburgh Postnatal Depression Scale (EPDS), a 10-item self-report 

questionnaire, was developed for the purpose of screening for peripartum depression. 

Identifying latent factors may help in screening for different types of depression or to 

develop shorter screening instruments (Gaynes et al., 2005; Gibson et al., 2009; 

Kozinszky and Dudas, 2015). However, previous factor analytic studies reported factors 

that did not appear intuitive and mixed together low mood, anhedonia, anxiety, cognitive, 

and suicidal symptoms. Therefore, it is important to examine the coherence between 

these solutions and the usefulness of the various approaches used. 

Similar to some previous authors (Lee King, 2012; Hartley et al., 2014; 

Cunningham et al., 2015), we posit that if a certain factor structure cannot be reproduced 

reliably within the same culture, it is unlikely to be useful for these purposes. 
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Unfortunately, the literature shows considerable variation between the published EPDS 

factor structures (Table 1), not just between but also within cultures. 

Although, the EPDS was meant to be unidimensional (Cox et al., 1987), the 

authors included questions tapping into several aspects of depression. It is not 

unreasonable to expect that the EPDS is able to measure anxiety as well, as it was 

developed from the Irritability, depression and anxiety scale (Snaith et al., 1978), 

Hospital Anxiety and Depression Scale (HADS) (Zigmond and Snaith, 1983), and The 

Anxiety and Depression Scale (Bedford and McIver, 1978; Cox et al., 1987). Indeed, 

unidimensionality could rarely be demonstrated (Berle et al., 2003). The majority of the 

authors seemed to detect multidimensionality with two or three factors, such as 

depression and anxiety (Pop et al., 1992; Astbury et al., 1994; Guedeney and Fermanian, 

1998; Des Rivières-Pigeon et al., 2000; Adouard et al., 2005; Matthey, 2008; Phillips et 

al., 2009; Vivilaki et al., 2009; Töreki et al., 2014), anxiety and anhedonia (Chabrol and 

Teissedre, 2004; Montazeri et al., 2007; Tuohy and McVey, 2008)
 
or anxiety and suicide 

(Brouwers et al., 2001; Ross et al., 2003; Jomeen and Martin, 2005). 

The “anxiety” factor, usually including items 3, 4, and 5 (Pop et al., 1992; 

Astbury et al., 1994; Des Rivières-Pigeon et al., 2000; Brouwers et al., 2001; Ross et al., 

2003; Jomeen and Martin, 2007; Matthey, 2008; Tuohy and McVey, 2008; Phillips et al., 

2009; Lau et al., 2010; Kubota et al., 2014; Hartley et al., 2014; Cunningham et al., 2015; 

), appears to be the most consistent. In some studies, a factor comprising items 1 and 2 

has been labelled “anhedonia” (Brouwers et al., 2001; Chabrol and Teissedre, 2004; 

Montazeri et al., 2007; Small et al., 2007; Tuohy and McVey, 2008; Lau et al., 2010; 

Kubota et al., 2014; Zhong et al., 2014; Cunningham et al., 2015;). In other studies, a 

http://www.ncbi.nlm.nih.gov/pubmed?term=Guedeney%20N%5BAuthor%5D&cauthor=true&cauthor_uid=19698604
http://www.ncbi.nlm.nih.gov/pubmed?term=Guedeney%20N%5BAuthor%5D&cauthor=true&cauthor_uid=19698604
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third factor including item 10 named “suicide” has emerged (Ross et al., 2003; Jomeen 

and Martin 2005; Small et al., 2007). Unfortunately, split-loading items have not always 

been reported consistently in the literature. 

In terms of the usefulness of the factors, Chabrol and Teissedre (2004) identified 

an anxiety factor which strongly correlated with the EPDS total score and was the single 

significant predictor of the diagnosis of postnatal depression (PND). Brouwers et al. 

(2001) found that an “anxiety” factor (items 3, 4, and 5) correlated significantly with the 

State-trait anxiety inventory. Tuohy and McVey (2008) found good correlation of this 

factor with the HADS-A and the Positive and Negative Affect Scales (PANAS) - 

Negative subscale. This anxiety factor seems to work well when screening for anxiety 

disorders identified with the structured clinical interview for DSM-IV (Matthey, 2008). 

Touhy and McVey (2008) found significant direct correlation between items 1 and 2, a 

possible “anhedonia” factor, and the Negative emotions subscale of the PANAS and the 

HADS-A and inverse correlation with the Positive subscale of the PANAS. 

There have been few attempts at examining the stability of the factor structure 

over the peripartum period in the same sample. Chabrol and Teissedre (2004) screened 

women at 2-3 days and 4-6 weeks post partum respectively, but only examined the factor 

structure on the first occasion, whilst Cunningham et al. (2015) reported different factor 

structures on admission for psychiatric treatment and before discharge in postpartum 

patients. Swalm et al. (2010) reported the same factor structures ante- and postpartum in a 

large community sample. It is worth noting, however, that their results were very 

different from the other Australian studies (Astbury et al., 1994; Cunningham et al., 
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2015; Small et al., 2007; Matthey, 2008; Phillips et al., 2009), and appeared less than 

optimal. 

It is of interest from an intercultural perspective that Small et al. (2007) identified 

different factor structures for English, Vietnamese, Turkish and Filippino speaking 

Australians, whilst Hartley et al. (2014) found evidence for considerable invariance 

between the English and Spanish versions of the EPDS across a group of Hispanic 

postpartum women. 

In summary, the factor structure of the EPDS is not entirely consistent within or 

across populations or cultures, but like Lee King (Lee King, 2012), we do not think this 

necessarily calls into question the usefulness of a factor analytic approach. However, 

more work needs to be done to clarify the situation. 

Although exploratory factor analysis (EFA) often produces distinct factors 

comprised of positively and negatively worded components (Harrington, 2009), this 

approach has little utility in determining the nature of these outcomes. A presumed 

structure cannot be imposed on the test beyond the specification of the number of latent 

factors. Restrictions used in the EFA model identification preclude an analysis of error 

covariances. There is inconsistency between studies as regards the choice of analytic 

approach, many used a purely exploratory approach, some a confirmatory one, whilst 

several authors (Phillips et al., 2009; Vivilaki et al., 2009; Töreki et al., 2014) confirmed 

the factors that they had identified with EPA/PCA on postpartum samples with CFA. In a 

non-peripartum context, item response theory-based approaches have also been used (de 

Cock et al., 2011). 
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A number of studies demonstrated and 16 studies also confirmed the 

multidimensionality of the EPDS, reporting the same factor structure as others 

previously. Phillips et al. (2009) conducted a CFA of a subset of published structural 

models as well as a model from their own EFA and found the best fit with the bifactorial 

structure of Brouwers, omitting the third factor (item 10). Jomeen and Martin (2005) 

have demonstrated the replicability of two models with CFA in an antepartum sample. 

Their optimal model was Brouwers’ 3-factor one with depression, anxiety, and suicidality 

(item 10) factors (Brouwers et al., 2001). Lee King (2012), however, demonstrated best 

fit with Tuohy and McVey’s (2008) three factors: depression, anxiety, and anhedonia. 

Cunningham et al. (2015), in postpartum patients who were admitted to psychiatric ward, 

found the same factor structure as Lau et al. (2010) in China. 

Table 1 presents all published PCA/EFA and CFA analyses based on theoretical 

considerations or on the factors identified with an exploratory approach. In our own 

validation studies (Töreki et al., 2013; Töreki et al., 2014), we could only identify a 

clinically meaningful factor structure in the postpartum (but not the antepartum) sample.  

In the study reported in this paper, we expected to replicate our previous findings 

in a much larger sample collected using the same inclusion criteria. When a measurement 

instrument is used across multiple populations, it is assumed that the instrument is 

assessing the same construct(s) on the same metric (scale). Similarly, when an instrument 

is used in a single population on more than one occasion, it is assumed that the scale is 

assessing the same construct(s) on the same metric at each time, known as measurement 

invariance (Widaman et al., 2010). There can be various reasons for not finding 
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measurement invariance, including a true lack of measurement invariance as well as 

methodological shortcomings.  

We also wanted to examine how the above described factor structures previously 

reported in the literature would fit with our own data. 

Accruing evidence suggests that anhedonia defines a dimension in depressive 

disorder that seems to be different from a dimension encompassing mood and somatic 

symptoms. The first appears to be associated with the underfunctioning of dopaminergic 

neurons, whilst the other seems to be related to a similar under-functioning in the 

serotonin system (Argyropoulos et al., 2013). These dimensions may occur 

simultaneously, but may also be present separately. Studies on the neurobiology of other 

emotions, e.g. anxiety (Goodwin et al., 2015) and guilt (McIatchie et al., 2016), are also 

beginning to identify brain areas and networks implicated, also suggesting that certain 

items of rating scales tapping into these symptoms may form a separate factor. 

Hopelessness and suicidality seemed to be linked to impulsivity (Wang et al., 2015), 

which appears to have its separate neurobiological underpinnings. If a factor structure 

really carves nature at its joints (i.e. identifies factors within the EPDS that can be related 

to neural mechanisms presumably linked to the illness), it should be reproducible in other 

samples, assuming that the compared samples have the same illness. Therefore, in this 

paper, incorporating recent insight from neurobiology as well as the behaviour of items of 

the EPDS in previous studies, we also propose a new, theory-driven method of 

identifying factor structures, demonstrated through our own data, in order to achieve 

better model fit that would enable further studies to examine measurement invariance 

with more precision.  
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2. Methods 

 

2.1. Study design 

 

This study used a cross-sectional design with a model comparison approach. 

Between 1 April 2011 and 28 January 2015, a sample of 2,967 women during pregnancy 

(between 12th and 30th weeks of gestation) and 714 women at 6 weeks postpartum 

completed the Hungarian version of the EPDS at the Department of Obstetrics and 

Gynaecology, University of Szeged, Hungary and 31 pregnancy care units in South-East 

Hungary. Only an acceptable proportion refused to participate (15% antepartum and 25% 

postpartum). Inclusion criteria were fluency in spoken and written Hungarian and signed 

informed consent. There was no exclusion due to psychiatric conditions other than 

peripartum depression in the context of organic causes and epilepsy, respectively, or 

illiteracy. 

We established the factor structure of the EPDS in our sample and examined with 

CFA the fit onto our data of all previously published models (including those from our 

own validation studies) in a peripartum context available to us, as well as the models 

derived from our current screening sample. We also tested theory-driven models based on 

the literature and on neurobiological insight as to which questions should be expected to 

belong to the same underlying factor. We created our theory-driven models (TDM) with 

“anhedonia” (F1: 1, 2) the previously described “anxiety” (F2: 3, 4, 5) factor, combined 

with either “low mood” (F4: 8, 9; TDM 1) or “hopelessness” (F3: 6, 10; TDM 2), or both 



9 

 

(TDM 3). From a phenomenological perspective, we found the inclusion of item 3 (guilt) 

in the anxiety factor counter-intuitive and, in a theory-driven fashion, we postulated a 

model with “anhedonia” (items 1 and 2), “anxiety” (items 4 and 5), “low mood” (items 8 

and 9), and a fourth, “suicidal risk” factor (guilt, helplessness, and self-harm thoughts - 

items 3, 6, and 10, respectively; TDM 4). Next, we removed the fourth (and 

phenomenologically least homogenous) factor and created a three-factor model with 

“anhedonia” (items 1 and 2), “anxiety” (items 4 and 5), and “low mood” (items 8 and 9; 

TDM 5). Finally, we also created a model by replacing the low mood factor with the 

“suicidal risk” factor (items 3, 6 and 10) (TDM 6). 

The study protocol was approved by the Clinical Research Ethics Committee of 

the University of Szeged (Protocol 89/2011) and the study was carried out according to 

the principles of the Declaration of Helsinki. 

 

2.2. Statistical analysis 

 

The underlying dimensions of the scale were examined with exploratory factor 

analysis (EFA) (Tabachnik and Fidell, 2007). Cronbach's alphas (McKennell, 1970) were 

separately calculated for the scales in the ante- and postpartum period, with an oblique 

rotation of the latent factors. CFA was performed with the robust maximum likelihood 

estimation method (MLR) to check the fit of these factors in our dataset (Hakstian et al., 

1982; Jöreskog and Sorbom, 1986; Tabachnik and Fidell, 2007), given the robustness of 

this estimator with non-normal, continuous data and providing Akaike information 

criterion (AIC). The other specified CFA models were based on models derived from the 
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literature via a systematic search (Table 1); items (including cross-loading ones) that 

loaded ≥0.40 on a factor were included in the CFA. 

The metric of the factors in all models was defined by fixing the factor variable 

variances to 1.0. Factors were allowed to intercorrelate as would be expected of the 

relationship between them (anhedonia, anxiety, and depression), given models of 

depression (e.g., the tripartite model of depression in Mineka et al. (Mineka et al., 1998) 

and Watson (Watson, 2005) and the literature on the presentation of postpartum 

depression (e.g., Pitt (Pitt, 1968)). Error variances of the items/indicators were assumed 

to be uncorrelated. Factor loadings and error variances were freely estimated. 

Two goodness-of-fit indicators, including including chi-square statistic (χ
2
), the 

root mean square error of approximation (RMSEA), comparative fit index (CFI), were 

selected for reporting the analysis outcomes. The χ
2
 statistic is a traditional measure of 

overall model fit, with a non-significant chi-square suggesting good fit. As a guideline, 

RMSEA values <0.06 denote a close fit and values below 0.11 an acceptable fit 

(Harrington, 2009). CFI values ranged from 0 to 1 with a value of 0.90 and greater being 

acceptable fit to the data (Cudeck and Browne, 1983; Jöreskog and Sorbom, 1986; Hu 

and Bentler, 1999; Kline, 2010).  

While RMSEA and CFI are absolute indices, i.e. appropriate for evaluating an 

individual model alone, they are not appropriate for comparison of different models. 

Hence, we used the AIC (Akaike, 1974), a comparative measure of fit to compare the 

hypothesized models in this study. The model with the lowest AIC would be the best 

fitting model. It is important to note that models with complicated structures (e.g., lack of 

parsimony) may be penalized by AIC. 
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Statistical analyses were performed with the Statistical Package for Social 

Sciences (SPSS 17.0, Inc. Chicago, IL) software, except for CFA, for which we used 

MPlus 7.11 (Muthén and Muthén, 2012). EPDS total score and factor means were 

compared with two-sample t-test. Differences were considered significant if the two-

tailed p value was less than 0.05. 

 

3. Results 

 

3.1. Sample demographics 

 

The ante- and postpartum samples were similar in terms of age (Table 2). The 

overwhelming majority were married or lived with a partner in both samples. Primiparity 

and having an unplanned pregnancy were similarly prevalent in both groups. As 

expected, women in the puerperium had more children than their counterparts during 

pregnancy. 

 

3.2. Distribution of the EPDS scores and their reliability 

 

The distribution of the EPDS scores in the ante- and postpartum samples did not 

show a significant difference. The participants’ EPDS scores ranged from 0 to 23 with a 

mean score of 3.50 (standard deviation (S.D.): 3.19) during pregnancy. Of the 2,967 

screened pregnant women, 14.36% had scores above 6, indicating combined depression, 

while 6.6% screened positive for likely major depression with a score of 9 or higher 
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(Töreki et al., 2013). In the postpartum sample, the EPDS total scores varied between 0 

and 25 (mean: 3.49, S.D.:3.38) and 16.1% screened positive (over 7 points) for combined 

and 4.2% (over 12 points) for major depression (Töreki et al., 2014). 

In the antepartum sample, the EPDS showed good internal consistency (Cronbach 

α=0.758). The α coefficient for each item was at least 0.718, indicating acceptable 

homogeneity. In the postpartum sample, the EPDS showed good internal consistency 

(Cronbach α=0.817). The α coefficient for each item was at least 0.785, indicating good 

homogeneity (McKennell, 1970). 

 

3.3. EFAs of the EPDS in our ante- and postpartum sample 

 

An EFA with oblique rotation revealed one latent factor in the antepartum period 

(Table 3). Factor 1 included items 1-9, which explained 35.7% of the variance and the 

Cronbach alpha for Factor 1 was 0.787. 

In the postpartum period, the EFA with oblique rotation on the 10 items of the 

EPDS revealed one latent factor. Factor 1 included questions 2-9, which explained 39.9% 

of the variance and Cronbach alpha for Factor 1 was 0.809.  

 

3.4. CFAs in our own screening samples, using the factor structures 

identified with EFA  

 

CFAs of the EFA models of our samples did not produce convincing results in 

neither the ante-, nor the postpartum sample. The RMSEA values were less favourable 



13 

 

than for other studied model structures both in the antepartum and in the postpartum 

samples (Table 4). 

 

3.5. CFAs in our screening samples, using other models from the 

literature as well as our own theory-driven models 

 

We then ran CFAs using all the models published in previous antepartum and 

postpartum studies as well as our theory-driven models in both our ante- and postpartum 

samples (Table 4).  

Fit indices were significant for almost all model variants both ante- and 

postpartum. In our antepartum sample, 39 models - including all of our theory-driven 

models - showed good, and 6 acceptable fit on the basis of RMSEA values. 4 models did 

not fit the data. The model with the lowest AIC value was that of Matthey (2008), which 

only included the “anxiety” factor (items 3, 4, 5). The second lowest AIC value was 

produced by our Theory-driven model 5 (TDM 5), with an RMSEA value suggesting 

good fit. Correlations between the factors in this model ranged 0.331-0.392. The 

Cronbach alfa for the anhedonia factor was 0.628, for anxiety 0.612 and for low mood 

0.67. Moving towards models with increasingly higher AIC values, the next one that had 

a good RMSEA value was our TDM 2, followed by our TDM 6.  

As regards testing the models in our postpartum sample, 13 of the models 

(including 3 of our own theory-driven models) showed good fit, 31 models (including 3 

of our theory-driven models) showed acceptable fit on the basis of RMSEA values. 5 

models did not fit the data. Again, the model with the lowest AIC value was that of 
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Brouwers et al (2001), followed by that Matthey (2008). Our best performing theory-

driven model (TDM 6) had a higher AIC value than the before mentioned, but its 

RMSEA was slightly better than that of the Brouwers et al. (2001) model. Correlations 

between the factors in TDM 6 ranged 0.320-0.498. The Cronbach alfa for the anhedonia 

factor was 0.594, for anxiety 0.667, and for suicidal risk  0.409. The third best model was 

our TDM 5, which in fact had better Cronbach alfa values than TDM 6 (anhedonia: 

0.594, anxiety: 0.667, low mood: 0.691).  

 

 

4. Discussion 

 

In this study, we first endeavoured to examine if in larger, unselected antepartum 

and postpartum samples from the same population we would find the same factor 

structures with the EPDS as in our earlier validation studies (Töreki et al., 2013; Töreki et 

al., 2014). We found that this was not the case in either case. Second, using CFA, we 

looked at how well previously published factor models fitted our data and found that, 

with the exception of but a handful of studies, they did not fit the data particularly well or 

much better (especially in the postpartum sample) than our own EFA factor structures 

did. Third, we created a number of models in a theory-driven fashion, building on our 

own experience and that of previous authors with exploratory approaches as well as 

taking into consideration the phenomenology and neurobiology of depression, and with 

our best model we found extremely good fit with our antepartum data and acceptable (but 

better than any previously published) fit with our postpartum data. 
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4.1. The stability of the factor structure between our validation and 

screening samples 

 

To our knowledge, we were the first to conduct a factor analysis in a validation 

sample, followed by another factor analysis on a larger sample from the same population. 

During the antepartum validation of the EPDS (n=219), a PCA produced three factors 

that were hard to interpret (Töreki et al., 2013). Using our larger sample (n=2,967), an 

EFA suggested unidimensionality, but the factor still did not explain much of the 

variance, nor did it appear to be psychiatrically particularly meaningful. In our 

postpartum validation study (n=266) (Töreki et al., 2014), a PCA provided factors with 

better interpretability, however, this was not replicated in our larger sample (N=714). 

In our larger ante- and postpartum samples, we expected to find the same or at 

least similar factor structures as in our validation studies, and the rather different results 

were surprising. One possible explanation is that our validation studies used relatively 

small samples and the factor structures in our larger samples might be more reliable, 

although clinically still not particularly meaningful. Alternatively, peripartum depression 

may not be a homogenous illness (Gibson et al., 2009; Kozinszky and Dudas, 2015), and 

our larger samples may have included different proportions of its various forms. A 

similarly large-scale postpartum study from the same culture (Hungary) found two 

factors (Nagy et al., 2011) that were, again, different from our factors. It is of note, 

however, that that study used a different version of the EPDS. 
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Factor analytic studies so far have used PCA/EFA or CFA, or they also used CFA 

to check the validity of their factors identified with PCA/EFA, and reported more or less 

acceptable results. The finding that, using CFA, we could not confirm our factors 

identified with EFA in our ante- and postpartum samples was unexpected. 

Other studies conducted in the same culture also found discordant findings 

(Australia: Astbury et al. (1994); Small et al. (2007); Matthey (Matthey, 2008); Phillips et 

al. (2009); Swalm et al. (2010); Cunningham et al. (2015);  UK: Cox et al. (1987); 

Jomeen and Marteen (2005); Jomeen and Marteen (2007); Tuohy and McVey (2008);  

France: Guedeney and Fermanian (1998); Chabrol and Teissedre (2004); Adouard et al., 

2005; Canada: Ross et al. (2003); Bowen et al. (2008) and USA: Logsdon et al. (2010); 

Lee King (2012); Hartley et al. (2014)), which warrants the examination of the validity of 

these models. Confounding factors may include not only sample characteristics, such as 

antepartum vs. postpartum, clinical vs. community, mixed-risk or unselected vs. high-risk 

pregnant women, sample size, sampling procedure (population vs. clinics and 

investigation centre) and time of testing, but also socioeconomic and cultural factors, 

race, ethnicity, and exposition to risk factors for depression. 

 

4.2. The stability of the factor structure within and between 

different cultures: cross-cultural invariance? 

 

Apart from items 3-5 and 1 and 2 tending to be on the same factor, respectively, 

alone or together with other items, the reported factor structures seem to be diverse. It is 

of note, however, that the studies tested women at different stages in the peripartum 

http://www.ncbi.nlm.nih.gov/pubmed?term=Guedeney%20N%5BAuthor%5D&cauthor=true&cauthor_uid=19698604
http://www.ncbi.nlm.nih.gov/pubmed?term=Guedeney%20N%5BAuthor%5D&cauthor=true&cauthor_uid=19698604
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period and used different factor analytic techniques. Although there were several studies 

from the UK, France, or the Netherlands, respectively, the factor structures could not be 

meaningfully compared due to the previously mentioned differences (see subsection 4.1). 

We were able to find two cultures where the studies had been done at comparable stages 

of the peripartum period and used similar statistical methodology; in Australia two such 

studies reported different factor structures, suggesting little invariance even within the 

same culture, whereas in Hungary the two validation studies reported fairly similar factor 

structures, indicating at least some degree of invariance within the same culture. 

As regards invariance between cultures, out of the 48 factor structures reported in 

the literature, only seven were identified by more than one studies (1. Lau et al. (2010) 

and Cunningham et al. (2015), Coates et al. (2017) 2. Astbury et al. (1994), Des Rivieres-

Pigeon et al. (2000) and Phillips et al. (2009), 3. Ross et al. (2003) and Hartley et al. 

(2014), Coates et al. (2017), Bina and Harrington (2016), 4. Cunningham et al. (2015), 

Lee King (2012), 5. Reichenheim et al. (2011), Bina and Harrington (2016), 6. Cox et al. 

(1987), Coates et al. (2017), 7. Zhong et al. (2014), Coates et al. (2017)), whilst the rest 

were all different from each other. The fact that items 3-5 seemed to form an “anxiety” 

factor in many of the reported studies points towards some degree of cross-cultural 

invariance. 

To our knowledge, ours is the first study ever to have evaluated the underlying 

structure of the EPDS using a CFA model comparison approach examining all factor 

models from the literature in purposive community samples.  

The literature-derived models with the best AIC values generally had poorer 

RMSEA values than our theory-driven models did. AIC and RMSEA values often but not 
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always indicate the same model as the best one. Some of our findings in both the ante- 

and the postpartum sample may be explained by the fact that AIC penalizes models with 

less parsimony. Also, the EPDS is a brief instrument covering symptoms with one or a 

maximum of two items and not covering certain symptoms of depression at all, which 

may also explain some unexpected correlations between items. 

It is of note that our theory-driven models produced the best fit in the antepartum 

sample in terms of their AIC and RMSEA values.  

 

4.3. Theory-driven models  

 

We found that in our antepartum screening sample, our best theory-driven model 

showed better overall fit with the data than any other model previously reported in the 

literature, including that derived from our own antepartum validation study. This 

anhedonia – anxiety – low mood factor structure is phenomenologically more intuitive 

and provided better fit with the data than any other theory-driven combination. 

In our postpartum screening sample, AIC values indicated the literature-derived 

Brouwers et al. (2001) model (anhedonia & low mood and anxiety) slightly better than 

our theory-driven anhedonia – anxiety – suicidal risk model, although our theory-driven 

model’s RMSEA and SMRS values indicated slightly better model fit. 

 

4.4. Methodological considerations  
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Although the original intention (Cox et al., 1987) was to measure one construct 

(depression), not detecting any factors would be somewhat unexpected, as some 

questions, at least on the face of it, appear to be more related (e.g. those about anxiety). 

Exploratory techniques, of course, have their own weaknesses; they examine correlations 

between all the items included in the analysis, along a latent factor present in the studied 

sample, without the ability to critically handle cross-loading, i.e. interpret correlations. 

However, often items can be grouped together in an a priori fashion according to 

theoretical considerations and these factors can be examined with CFA. Coates et al. 

(2017) created 4 models, also in a theory-driven fashion, but these models performed less 

well in our sample than our own models did. 

We propose a new methodological approach whereby in factor analytic studies of 

the EPDS (or indeed other psychometric instruments) empirical findings from 

exploratory approaches are triangulated with our understanding of possible underlying 

neurobiological systems and taken into consideration when building theoretically-driven 

models that can then be tested with a confirmatory approach, as opposed to the relentless 

replication of exploratory solutions with a poor fit. We also suggest for further studies 

doing multi-group CFAs, e.g. according to (depression) diagnosis status. Incidentally, 

theory-driven models could also be used in cross-cultural replicability studies. 

 

4.5. Strengths 

 

We report here on one of the largest sample so far. Our study is also unique in that 

we used CFA to confirm in a larger sample collected from the same population the factor 
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structure identified by ourselves in our validation study. The previous replicability study 

only checked previously published models but not their own previous models (Lee King, 

2012). We had separate ante- and postpartum samples and analysed them separately. 

In summary, the available evidence shows significant heterogeneity in the factor 

structure of the EPDS within and across cultures. We found different factor structures 

ante- and postpartum in our larger screening samples compared to the ones identified in 

our validation samples, and CFAs showed poor fit indices with these new models. Some 

of the models previously published in the literature did well in CFAs in our screening 

samples, but we got the best fit indices overall with newly generated, theory-driven 

models based on previous experience with exploratory approaches and phenomenological 

considerations, namely an anhedonia – anxiety – low mood model. 
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Table 1. Factor structures of the Edinburgh Postnatal Depression Scale in various languages 
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>60.

0 
3,4,5,6,7 1,2,8 9,10 

Australia 

(Matthey, 

2008) 

SCID-I 
Postpartum 

6 weeks 
238 PCA 

Unrota

ted 
57.8 3,4,5 n/a n/a 
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Australia 

(Phillips et 

al., 2009) 

SCID-I, 

BDI-II, 

BAI 

Postpartum 

0-12 months 
309 

EFA/

CFA* 

OBLQ 

(Direct 

OBLM

) 

56.4

4 
3,4,5 

1,2,6,7,8,9,1

0 
n/a 

Australia 

(Swalm et 

al., 2010) 

Demog

raphic 

and 

psycho

social 

risk 

questio

nnaire 

Antepartum 

and 

Postpartum 

6-12 weeks 

4,7

06 

3,8

53 

PCA 
ORT 

(VAR) 

54 

58 

Antenatal:3,4,5

,6,7,8,9 

Postnatal: 

3,4,5,6,7,8,9 

 

Antenatal:1,2

,6,7,8,9,10 

Postnatal:1,2

,6,7,8,9,10 

 

n/a 

Australia 

(Cunningha

m et al., 

2015) 

n/a 

Postpartum 

0-13 months 
636 

EFA/

CFA 

OBLQ 

(Geom

in) 

Not 

repo

rted 

1,2,3,6,7,8,9,1

0 
4,5 n/a 

1,2 3,4,5 
7,8,9,1

0 

   

1,2 3,4,5 
6,7,8,9

,10 

    

  

    

    

Canada 

(Ross et al., 

2003) 

BSI, 

HAMD 

Antepartum 

36 weeks – 

postpartum 

16 weeks 

150 PCA 
ORT 

(VAR) 
76.1 3,4,5,6,7 1,2,6,7,8,9 10 
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Canada 

(Bowen et 

al., 2008) 

SCID-I 
Antepartum 

15 weeks 
400 EFA 

ORT 

(VAR) 

Not 

repo

rted 

3,4,5 1,2,8 10 

USA 

(Logsdon et 

al., 2010) 

CES-D 
Adolescent 

mothers 
149 PCA 

ORT 

(VAR) 
60 3,4,5,6,7 1,2,8,9,10 n/a 

USA (Lee 

King 2012) 
 

Postpartum 

1 week to 9 

months 

169 CFA DWLS 

Not 

repo

rted 

7,8,9,10 1,2 3,4,5 

USA 

(Hartley et 

al., 2014) 

n/a 

Postpartum 

women, 0-10 

months 

220 CFA 

Not 

report

ed 

Not 

repo

rted 

1,2,8,9 3,4,5 n/a 

          

France 

(Guedeney 

and 

Fermanian, 

1998) 

RDC 

Postpartum 

0-4 months 

(mean: 7 

weeks) 

87 PCA 
ORT 

(VAR) 

53.3

0 
3,4,5,6,7,8,9 1,2,8,9 n/a 

France 

(Chabrol 

and 

Teissedre, 

2004) 

n/a 
Postpartum 

2-3 days 
299 

EFA/

CFA* 

ORT 

(VAR) 
51.2 3,4,5,6,7 8,9,10 1,2 

France 

(Adouard et 

al., 2005) 

SCID-I 

Antepartum 

28-34 weeks 

(High-risk 

pregnancies) 

60 PCA 
ORT 

(VAR) 
62.0 3,4,5,6,7,9,10 1,2,7,8,9 n/a 

Canada SCID-I Postpartum 224 PCA OBLQ Not 3,4,5 1,2,6,7,8,9,1 n/a 
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(Des 

Rivières-

Pigeon et 

al., 2000) 

3-5 weeks (VAR) repo

rted 

0 

Hungary 

(Nagy et 

al., 2011) 

BDI-I 
Postpartum 

3-26 weeks 

103

0 
PCA 

OBLQ 

(VAR) 

53.5

6 
3,4,5,6 1,2,7,8,9,10 n/a 

Hungary 

(Töreki et 

al., 2013) 

SCID-I 
Antepartum 

12 weeks  
219 PCA* 

ORT 

(VAR) 
43.2 2,4,5,6,10 3,8,9 1,7 

Hungary 

(Töreki et 

al., 2014)* 

SCID-I 
Postpartum 

6 weeks  
266 

PCA/

CFA* 

OBLQ 

(VAR) 
54.6 3,4,5,6 1,2,9,10 n/a 

Spain 

(Maroto 

Navarro et 

al., 2005) 

BDI-I, 

SCID-I 

Postpartum 

at discharge 
75 EFA 

ORT 

(VAR) 
56 2,3,4,5,6,9 1,7,8,10 n/a 

Peru 

(Zhong et 

al., 2014) 

n/a 
Antepartum 

0-16 weeks 

151

7 

PCA 
ORT 

(VAR) 
53.0 

3,4,5,6,7,8,9,1

0 
EFA: 1,2 n/a 

CFA 

Not 

report

ed 

Not 

repo

rted 

8,9,10 1,2 
3,4,5,6

,7,8,9 

Norway/Nor

wegian 

(Berle et 

al., 2003) 

MINI 
Postpartum 

6-12 weeks 
411 PCA 

OBLQ 

(VAR) 
46.6 

1,2,3,4,5,6,7,8,

9 
n/a n/a 

Australia/Ta

galog 

n/a 
Postpartum 

6-7 months 
106 PCA 

ORT 

(VAR) 
60.8 3,4,5,8 6,7,9,10 1,2 
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(Small et 

al., 2007) 

Australia/Tu

rkish (Small 

et al., 2007) 

n/a 
Postpartum 

6-7 months 
104 PCA 

OBLQ 

(VAR) 
60.3 3,4,5,6,7,8 9,10 1,2 

Australia/Vi

etnamese 

(Small et 

al., 2007) 

n/a 
Postpartum 

6-7 months 
103 PCA 

OBLQ 

(VAR) 
67.6 1,2,3,6,8,9 3,4,5,7 10 

Iran/Persia

n 

(Montazeri 

et al., 2007) 

Short 

Form 

Health 

Survey 

Postpartum 

8-10 weeks 
100 PCA 

ORT 

(VAR) 
58.0 3,4,5,8 6,7,8,9,10 1,2 

Iran/Persia

n (Mazhari 

et al., 2007) 

GHQ-

12, 

SCID-I 

Postpartum 

(not reported 

in which 

week) 

600 PCA 
ORT 

(VAR) 

Not 

repo

rted 

1,2,8 3,4,5,6,7,8 n/a 

Greece/Gre

ek (Vivilaki 

et al., 

2009)* 

BDI-I 
Postpartum 

12 weeks  
120 

PCA/

CFA* 

ORT 

(VAR) 

27.0

2 
4,5,6 7,8,9 n/a 

China/Mainl

and 

Chinese 

(Lau et al., 

2010) 

BDI-I, 

DAS, 

SF-12, 

SCID 

Postpartum 

3-5 days 
300 

PCA/

CFA* 

ORT 

(VAR) 

57.5

5 
1,2 3,4,5 

6,7,8,9

,10 

Brazilia/Por

tugese 
n/a 

Postpartum 

0-5 months 
811 

PCA/

CFA* 

OBLQ 

(Geom
73.1 1,2,6 3,4,5 

7,8,9,1

0 
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(Reichenhei

m et al., 

2011) 

in) 

Italy/Italian 

(Petrozzi 

and 

Gagliardi, 

2013) 

 

Postpartum 

0-3 days and 

3 months 

594 EFA 

OBLQ 

(Prom

ax) 

Not 

repo

rted 

7, 8, 9, 10 3, 4, 5, 6 1,2 

Japan/Japa

nese 

(Kubota et 

al., 2013) 

RDC 
Postpartum 

1 month 
345 

EFA/

CFA* 

OBLQ 

(Prom

ax) 

64.4 1,2 3,4,5 7,8,9 

Sri 

Lanka/Sri 

Lankan 

(Agampodi 

and 

Agampodi, 

2013) 

SCID-I 
Antepartum 

24–36 weeks 
376 PCA 

ORT 

(VAR) 
42.4 1,2,8 

3,4,5,7,8, 

9,10 
n/a 

Sweden/Sw

edish 

(Massoudi 

et al., 2013) 

HAD-A, 

SCID-I 

Postpartum 

3 months 
926 EFA 

OBLQ 

(Direct 

OBLM

) 

50.4 1,2,3,6,7,8,9 4,5 n/a 

Singapore/ 

English, 

Chinese, 

Malay or 

Tamil 

n/a 

Antepartum 

26 and 28 

weeks 

920 EFA 

OBLQ 

(Direct 

OBLM

) 

Not 

repo

rted 

1,2,7,8,9,10 
3,4,5,6,7,8,9,

10 
n/a 

Not 

repo
1,2 4,5 

6,7,8,9

,10 
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(Kwan et 

al., 2015 

rted 

USA/Hebre

w (Bina and 

Harrington, 

2016) 

n/a 
Postpartum 

6 weeks 
715 CFA 

DWS

L 

Not 

repo

rted 

1,2,6,7,8,9,10 3,4,5 n/a 

1,2,7,8,9,10 3,4,5 n/a 

7,8,9,10 3,4,5 1,2,6 

Serbia/Serb

ian 

(Odalovic et 

al., 2017) 

n/a 

Antepartum 76 

PCA/ 

CFA* 

ORT 

(Var) 

Not 

repo

rted 

3,4,5,6 6,7,8,9,10 1,2 

Postpartum 

(within one 

year) 

125 3,4,5,6,8 7,8,9,10 1,2,6 

EFA: Exploratory Factor Analysis; CFA: Confirmatory Factor Analysis; PCA: Principal Component Analysis; RDC: 

Research Diagnostic Criteria; CIDI: Composite International Diagnostic Interview; CES-D: Center for Epidemiologic 

Studies of Depression Instrument; SCID-I: Structured Clinical Interview on DSM-IV for Axis I Disorders; MINI: Mini 

International Neuropsychiatric Interview for DSM-IV; BDI: Beck Depression Inventory; HADS: Hospital Anxiety and 

Depression Scale; PANAS: Positive and Negative Affect Scales, BAI: Beck Anxiety Inventory; BSI: Brief Symptom 

Inventory, HAMD: Hamilton Rating Scale for Depression, DAS: Dyadic Adjustment Scale; SF-12: standard SF-12 

Health Survey; *: exploratory factor analysis was checked back with confirmatory factor analysis; n/a: not applicable; 

ORT: orthogonal, VAR: varimax, OBLM: oblimin, OBLQ: oblique, DWLS: diagonally weighted least squares, FIML: Full 

Information Maximum Likelihood  

 

Table 2. Sociodemographic and obstetric anamnestic data in the antepartum (n=2,967) and in the postpartum sample 

(n=714) 

 Antepartum sample (n=2,967) Postpartum sample (n=714) 

 n % n % 

Age (meanS.D.)*(year) 30.174.78 30.914.82 

≤ 24 332 11.2 76 10.64 

25-30 1,010 37.1 230 32.2 

≥ 31 1,536 51.7 408 57.1 
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Marital status     

Living with a partner  

(married or 

cohabitant) 

2,528 85.2 607 85.0 

Single 439 14.8 107 15.0 

Number of children 

(meanS.D.)* 
0.630.86 1.680.89** 

Primiparity 1,478 49.8 309 43.3 

Planned pregnancy 2,602 87.7 630 88.2 

*: S.D. = standard deviation,  

**: the postnatal sample has one child more 

 

Table 3. Factor loadings in an EFA of the Edinburgh Postnatal Depression Scale items in the antepartum (n=2,967) 

and in the postpartum sample (n=714) 

 
Antepartum sample (n=2,967) Postpartum sample (n=714) 

Item Factor 1 Factor 1 

Item 1 (anhedonia) 0.408 0.011 

Item 2 (anhedonia) 0.407 0.434 

Item 3 (guilt) 0.467 0.519 

Item 4 (anxiety) 0.628 0.667 

Item 5 (panic attacks) 0.583 0.733 

Item 6 (overwhelmed) 0.564 0.434 

Item 7 (sleep disorders) 0.534 0.539 
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Item 8 (sadness) 0.667 0.630 

Item 9 (tearfulness) 0.633 0.639 

Item 10 (suicidal ideas) 0.270 0.256 

EFA: exploratory confirmatory factor analysis 

 

Table 4. Edinburgh Postnatal Depression Scale confirmatory factor analysis of models and corresponding indices 

based on the literature available at the time of publication evaluated in our own antepartum and postpartum samples 

Reference Factor structure 
p 

value 
df RMSEA CFI TFI AIC 

Antepartum sample (n=2,967) 

Matthey (2008)† F1:3,4,5 <0.001 0 0.00 1.00 1.00 30874.175 

Theory-driven model 5† F1:1,2; F2:4,5; F3:8,9 <0.001 6 0.009 0.999 0.998 39631.699 

Brouwers et al. (2001)‡ F1:1,2,8; F2:3,4,5 <0.001 8 0.101 0.863 0.743 46461.865 

Theory-driven model 2† 
F1:1,2; F2:3,4,5; 

F3:6,10 
<0.001 11 0.026 0.985 0.972 48011.952 

Theory-driven model 6† 
F1:1,2; F2:4,5; 

F3:3,6,10 
<0.001 11 0.036 0.973 0.948 48087.836 

Vivilaki et al. (2009)† F1:4,5,6; F2:7,8,9 <0.001 8 0.053 0.975 0.953 48947.031 

Theory-driven model 1† F1:1,2; F2:3,4,5; F3:8,9 <0.001 11 0.020 0.995 0.990 51774.088 

Ross et al. (2003), Hartley et al. 

(2014)‡ 
F1:1,2,8,9; F2:3,4,5 <0.001 13 0.079 0.903 0.843 52413.849 

Töreki et al. (2014)‡ F1:1,2,9,10; F2:3,4,5,6 <0.001 19 0.060 0.899 0.851 54865.457 

Kwan et al. (2015)† 
F1:1,2; F2:4,5; 

F3:6,7,8,9,10 
<0.001 24 0.028 0.980 0.969 55549.227 

Tuohy and McVey (2008), 

Cunningham et al. (2015), Lee 

F1:1,2; F2:3,4,5; 

F3:7,8,9,10 
<0.001 24 0.024 0.984 0.977 58092.575 
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King (2012)† 

Agampodi and Agampodi (2013)† 
F1:1,2,8; 

F2:3,4,5,7,8,9,10 
<0.001 25 0.042 0.951 0.929 58388.943 

Bina and Harrington (2016)† F1:1,2,7,8,9,10; F2:3,4,5 <0.001 26 0.054 0.915 0.882 58716.796 

Kubota et al. (2013)† 
F1:1,2; F2:3,4,5; 

F3:7,8,9 
<0.001 17 0.027 0.988 0.980 58768.541 

Pop et al. (1992)‡ F1:1,2,3,5,6,7,8,9 <0.001 20 0.071 0.896 0.854 60007.250 

Small et al. (2007)† F1:3,4,5,8; F2:6,7,9,10 <0.001 19 0.050 0.946 0.924 60529.674 

Theory-driven model 3† 
F1:1,2; F2:3,4,5; 

F3:6,10; F4:8,9 
<0.001 21 0.022 0.989 0.982 60565.610 

Theory-driven model 4† 
F1:1,2; F2:4,5; 

F3:3,6,10; F4:8,9 
<0.001 24 0.045 0.948 0.922 60941.904 

Mazhari et al.(2007)† F:1,2,8; F2:3,4,5,6,7,8 <0.001 18 0.043 0.966 0.947 62822.388 

Odalovic et al. (2017)† 
F1:1,2,6; F2:3,4,5,6,8; 

F3:7,8,9,10 
<0.001 30 0.027 0.980 0.969 67564.132 

Odalovic et al. (2017)† 
F1:1,2; F2:3,4,5,6; 

F3:6,7,8,9,10 
<0.001 31 0.028 0.978 0.968 67585.958 

Lau et al. (2010), Cunningham et 

al. (2015), Coates et al. (2017)† 

F1:1,2; F2:3,4,5; 

F3:6,7,8,9,10 
<0.001 32 0.030 0.975 0.964 67619.273 

Montazeri et al. (2007)† 
F1:1,2; F2:3,4,5,8; 

F3:6,7,8,9,10 
<0.001 31 0.030 0.975 0.964 67614.622 

Petrozzi and Gagliardi (2013)† 
F1:1,2; F2:3,4,5,6; 

F3:7,8,9,10 
<0.001 32 0.032 0.970 0.957 67669.427 

Zhong et al. (2014)† 
F1:1,2; F2:3,4,5,6,7,8,9; 

F3:8,9,10 
<0.001 30 0.038 0.961 0.941 67732.430 

Chabrol and Teissedre (2004)† 
F1:1,2; F2:3,4,5,6,7; 

F3:8,9,10 
<0.001 32 0.036 0.963 0.948 67739.743 

Kwan et al. (2015)† F1:1,2,7,8,9,10; <0.001 30 0.045 0.946 0.920 67871.665 
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F2:3,4,5,6,7,8,9,10 

Swam et al. (2010)† 
F1:3,4,5,6,7,8,9; 

F2:1,2,6,7,8,9,10 
<0.001 30 0.044 0.944 0.921 67873.563 

Small et al. (2007)† 
F1:1,2; F2:3,4,5,6,7,8; 

F3:9,10 
<0.001 32 0.042 0.949 0.928 67883.049 

Zhong et al. (2014), Coates et al. 

(2017)† 

F1:1,2; 

F2:3,4,5,6,7,8,9,10 
<0.001 34 0.041 0.949 0.933 67883.763 

Reichenheim et al. (2011), Bina 

and Harrington (2016)† 

F1: 1,2,6; F2:3,4,5; 

F3:7,8,9,10 
<0.001 32 0.045 0.943 0.920 67944.197 

Astbury et al. (1994), Des 

Rivieres-Pigeon et al. (2000), 

Phillips et al. (2009) , Coates et 

al. (2017), Bina and Harrington 

(2016)† 

F1:1,2,6,7,8,9,10; 

F2:3,4,5 
<0.001 34 0.051 0.920 0.894 68212.545 

Pop et al. (1992)† 
F1:1,2,6,8; F2:3,4,5,6; 

F3:7,8,9 
<0.001 22 0.032 0.982 0.970 68238.820 

Adouard et al. (2005)† 
F1:1,2,7,8,9; 

F2:3,4,5,6,7,9,10 
<0.001 31 0.057 0.911 0.870 68276.530 

Nagy et al. (2011)† 
F1:1,2,7,8,9,10; 

F2:3,4,5,6 
<0.001 34 0.053 0.913 0.885 68282.996 

Massoudi et al. (2013)† 
F1:1,2,3,6,7,8,9,10; 

F2:4,5 
<0.001 34 0.054 0.911 0.882 68310.375 

Cunningham et al. (2015)† 
F1:1,2,3,4,6,7,8,9,10; 

F2:4,5 
<0.001 33 0.054 0.914 0.882 68312.375 

Small et al. (2007)† 
F1:1,2,8; F2:3,4,5,6,7; 

F3:9,10 
<0.001 32 0.057 0.907 0.869 68350.043 

Logsdon et al. (2010)† 
F1:3,4,5,6,7; 

F2:1,2,8,9,10 
<0.001 34 0.055 0.907 0.876 68354.512 
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Töreki et al. (2013)† 
F1:2,4,5,6,10; F2:3,8,9; 

F3:1,7 
<0.001 32 0.059 0.900 0.860 68409.784 

Maroto Navarro et al. (2005)† 
F1:1,7,8,10; 

F2:2,3,4,5,6,9 
<0.001 34 0.059 0.893 0.858 68502.094 

Cox et al. (1987), Coates et al. 

(2017)† 
F1:1,2,3,4,5,6,7,8,9,10 <0.001 35 0.059 0.892 0.861 68514.013 

Guedeney and Fermanian 

(1998)† 

F1:1,2,8; 

F2:3,4,5,6,7,8,9 
<0.001 24 0.052 0.948 0.922 68555.038 

Pop et al. (1992)‡ F1: 1,2,7,8,9; F2:3,4,5,6 <0.001 26 0.065 0.911 0.877 68969.399 

Our own antepartum 

screening sample EFA model, 

Berle et al. (2003)‡ 

F1:1,2,3,4,5,6,7,8,9 <0.001 27 0.072 0.889 0.852 69192.458 

Jomeen and Marteen (2005) 
F1:1,2,8; F2:3,4,5,8; 

F3:10 
no model 

Small et al. (2007) 
F1:1,2,3,6,8,9; 

F2:3,4,5,7; F3:10 
no model 

Jomeen and Marteen (2007) 
F1:1,2,6,7,8,9; F2:3,4,5; 

F3:10 
no model 

Bowen et al. (2008) F1:1,2,8; F2:3,4,5; F3:10 no model 

Postpartum sample (n=714) 

Reference Factor structure 
p 

value 
df RMSEA CFI TFI AIC 

Brouwers et al. (2001)‡ F1:1,2,8; F2:3,4,5 <0.001 8 0.067 0.972 0.948 2897.133 

Matthey (2008)† F1:3,4,5 <0.001 0 0.000 1.000 1.000 3821.858 

Theory-driven model 6‡ 

F1:1,2; F2:4,5; 

F3:3,6,10 
<0.001 

6 0.060 0.965 0.912 4632.181 

Theory-driven model 5‡ F1:1,2; F2:4,5; F3:8,9 <0.001 6 0.069 0.974 0.935 5115.409 

Vivilaki et al. (2009)‡ F1:4,5,6; F2:7,8,9 <0.001 8 0.077 0.961 0.926 6099.199 
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Theory-driven model 2† 
F1:1,2; F2:3,4,5; 

F3:6,10 
<0.001 11 0.052 0.964 0.932 6143.867 

Ross et al. (2003), Hartley et al. 

(2014)‡ 
F1:1,2,8,9; F2:3,4,5 <0.001 13 0.070 0.952 0.923 6655.278 

Kwan et al. (2015)† 
F1:1,2; F2:4,5; 

F3:6,7,8,9,10 
<0.001 24 0.058 0.945 0.917 6918.348 

Tuohy and McVey (2008), 

Cunningham et al. (2015), Lee 

King (2012)† 

F1:1,2; F2:3,4,5; 

F3:7,8,9,10 
<0.001 24 0.054 0.952 0.927 7056.140 

Agampodi and Agampodi (2013)† 

F1:1,2,8; 

F2:3,4,5,7,8,9,10 
<0.001 25 0.057 0.944 0.919 7067.069 

Töreki et al. (2014)‡ F1:3,4,5,6; F2:1,2,9,10 <0.001 19 0.081 0.890 0.838 7068.577 

Bina and Harrington (2016)‡ F1:1,2,7,8,9,10; F2:3,4,5 <0.001 26 0.063 0.928 0.900 7094.915 

Kubota et al. (2013)‡ 

F1:1,2; F2:3,4,5; 

F3:7,8,9 
<0.001 

17 0.064 0.956 0.927 7259.083 

Small et al. (2007)‡ F1:3,4,5,8; F2:6,7,9,10 <0.001 19 0.067 0.934 0.903 7409.432 

Pop et al. (1992)‡ F1:1,2,3,5,6,7,8,9 <0.001 20 0.080 0.913 0.879 7577.122 

Theory-driven model 3† 

F1:1,2; F2:3,4,5; 

F3:6,10; F4:8,9 
<0.001 

21 0.050 0.967 0.944 7768.929 

Theory-driven model 4† 

F1:1,2; F2:4,5; F3:8,9; 

F4:3,6,10 
<0.001 

24 0.039 0.929 0.893 7819.120 

Our own postpartum 

screening sample EFA model‡ 
F1:2,3,4,5,6,7,8,9 <0.001 20 0.075 0.932 0.905 7853.912 

Mazhari et al.(2007)‡ F:1,2,8; F2:3,4,5,6,7,8 <0.001 18 0.066 0.946 0.916 7870.556 

Odalovic et al. (2017)† 
F1:1,2,6; F2:3,4,5,6,8; 

F3:7,8,9,10 
<0.001 30 0.054 0.950 0.925 8395.928 

Reichenheim et al. (2011), Bina 

and Harrington (2016)† 

F1: 1,2,6; F2:3,4,5; 

F3:7,8,9,10 
<0.001 32 0.053 0.949 0.928 8403.675 
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Montazeri et al. (2007)† 

F1:1,2; F2:3,4,5,8; 

F3:6,7,8,9,10 
<0.001 

31 0.056 0.944 0.918 8412.724 

Lau et al. (2010), Cunningham et 

al. (2015), Coates et al. (2017)† 

F1:1,2; F2:3,4,5; 

F3:6,7,8,9,10 
<0.001 32 0.056 0.943 0.920 8413.945 

Odalovic et al. (2017)† 
F1:1,2; F2:3,4,5,6; 

F3:6,7,8,9,10 
<0.001 31 0.059 0.937 0.909 8415.236 

Swam et al. (2010)‡ 
F1:3,4,5,6,7,8,9; 

F2:1,2,6,7,8,9,10 
<0.001 

30 0.061 0.936 0.904 8421.462 

Petrozzi and Gagliardi (2013)‡ 
F1:1,2; F2:3,4,5,6; 

F3:1,7,8,9,10 
<0.001 32 0.061 0.932 0.905 8432.530 

Chabrol and Teissedre (2004)‡ 

F1:1,2; F2:3,4,5,6,7; 

F3:8,9,10 
<0.001 

32 0.064 0.925 0.894 8444.335 

Kwan et al. (2015)‡ 
F1:1,2,7,8,9,10; 

F2:3,4,5,6,7,8,9,10 
<0.001 30 0.070 0.916 0.874 8444.663 

Astbury et al (1994); Des 

Rivieres-Pigeon et al. (2000); 

Phillips et al. (2009), Coates et 

al. (2017), Bina and Harrington 

(2016)‡ 

F1: 1,2,6,7,8,9,10; 

F2:3,4,5 
<0.001 34 0.062 0.925 0.901 8447.161 

Small et al. (2007)‡ 

F1:1,2; F2:3,4,5,6,7,8; 

F3:9,10 
<0.001 32 0.065 0.921 0.890 8449.649 

Zhong et al. (2014), Coates et al. 

(2017)‡ 

F1:1,2; 

F2:3,4,5,6,7,8,9,10 
<0.001 34 0.064 0.920 0.894 8451.983 

Massoudi et al. (2013)‡ 

F1:1,2,3,6,7,8,9,10; 

F2:4,5 
<0.001 

34 0.066 0.915 0.887 8462.267 

Small et al. (2007)‡ 

F1:1,2,8; F2:3,4,5,6,7; 

F3:9,10 
<0.001 

32 0.068 0.915 0.881 8462.540 

Cunningham et al. (2015)‡ F1:1,2,3,4,6,7,8,9,10; <0.001 33 0.066 0.917 0.887 8464.267 
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F2:4,5 

Adouard et al. (2005)‡ 

F1:1,2,7,8,9; 

F2:3,4,5,6,7,9,10 
<0.001 

31 0.072 0.906 0.864 8465.110 

Nagy et al. (2011)‡ 

F1:1,2,7,8,9,10; 

F2:3,4,5,6 
<0.001 

34 0.066 0.914 0.886 8467.295 

Logsdon et al. (2010)‡ 

F1:3,4,5,6,7; 

F2:1,2,8,9,10 
<0.001 

34 0.069 0.908 0.878 8476.425 

Töreki et al. (2013)‡ 

F1:2,4,5,6,10; F2:3,8,9; 

F3:1,7 
<0.001 

32 0.074 0.899 0.858 8490.003 

Cox et al. (1987), Coates et al. 

(2017)‡ 
F1: 1,2,3,4,5,6,7,8,9,10 <0.001 35 0.071 0.898 0.869 8492.023 

Maroto Navaro et al. (2005)‡ 

F1:1,7,8,10; 

F2:2,3,4,5,6,9 
<0.001 

34 0.073 0.896 0.862 8493.150 

Pop et al. (1992)† 

F1:1,2,6,8; F2:3,4,5,6; 

F3:7,8,9 
<0.001 22 0.051 0.970 0.950 8577.035 

Guedeney and Fermanian 

(1998)‡ 

F1:1,2,8,9; 

F2:3,4,5,6,7,8,9 
<0.001 24 0.076 0.928 0.891 8644.312 

Pop et al. (1992)‡ F1: 1,2,7,8,9; F2:3,4,5,6 <0.001 26 0.078 0.917 0.886 8668.552 

Berle et al. (2003) F1:1,2,3,4,5,6,7,8,9 <0.001 36 0.229 0.000 0.000 10344.877 

Jomeen and Marteen (2005) 
F1:1,2,8; F2:3,4,5,8; 

F3:10 
no model 

Small et al. (2007) 
F1:1,2,3,6,8,9; 

F2:3,4,5,7; F3:10 
no model 

Jomeen and Marteen (2007) 

F1:1,2,6,7,8,9; F2:3,4,5; 

F3:10 
no model 

Bowen et al. (2008) F1:1,2,8; F2:3,4,5; F3:10 no model 

Zhong et al. (2014) 
F1:1,2; F2:3,4,5,6,7,8,9; 

F3:8,9,10 
no model 
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95% CI: 95% confidence interval; RMSEA: root mean square error of approximation; TLI: Tucker-Lewis index; CFI: 

comparative fit index; AIC: Akaike information criterion 

†RMSEA <0.06 (good model fit), ‡RMSEA <0.11 (acceptable model fit) 

bold: our own antepartum EFA model and our theory-driven models 

italics: cross-loading items 

 

 

Highlights 

 We found different factor structures when collecting more cases from the same 

population. 

 The EPDS showed moderate within- and between-culture invariability, although 

this would also need to be re-examined with a theory-driven approach. 

 Using multiple fit indices, our theory-driven anhedonia (items 1 & 2) – anxiety 

(items 4 & 5) – low mood (items 8 & 9) model in both the ante and the 

postpartum sample,  and the anhedonia – anxiety – suicidal risk factors (items 3, 

6, and 10) model in the postpartum sample were again among the best performing 

models. 

 We propose a new methodological approach whereby in factor analytic studies 

empirical findings from exploratory approaches are triangulated with 

neurobiological insight when generating theoretically-driven models for testing 

with a confirmatory approach.  

 

 




