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Summary

Background—Maternal depression in the postpartum period confers substantial morbidity and 

mortality, but the definition of postpartum depression remains controversial. We investigated the 

heterogeneity of symptoms with the aim of identifying clinical subtypes of postpartum depression.

Methods—Data were aggregated from the international perinatal psychiatry consortium 

Postpartum Depression: Action Towards Causes and Treatment, which represents 19 institutions 

in seven countries. 17 912 unique subject records with phenotypic data were submitted. We 

applied latent class analyses in a two-tiered approach to assess the validity of empirically defined 

subtypes of postpartum depression. Tier one assessed heterogeneity in women with complete data 

on the Edinburgh postnatal depression scale (EPDS) and tier two in those with postpartum 

depression case status.

Findings—6556 individuals were assessed in tier one and 4245 in tier two. A final model with 

three latent classes was optimum for both tiers. The most striking characteristics associated with 

postpartum depression were severity, timing of onset, comorbid anxiety, and suicidal ideation. 

Women in class 1 had the least severe symptoms (mean EPDS score 10·5), followed by those in 

class 2 (mean EPDS score 14·8) and those in class 3 (mean EPDS score 20·1). The most severe 

symptoms of postpartum depression were significantly associated with poor mood (mean EPDS 

score 20·1), increased anxiety, onset of symptoms during pregnancy, obstetric complications, and 

suicidal ideation. In class 2, most women (62%) reported symptom onset within 4 weeks 

postpartum and had more pregnancy complications than in other two classes (69% vs 67% in class 

1 and 29% in class 3).

Interpretation—PPD seems to have several distinct phenotypes. Further assessment of PPD 

heterogeneity to identify more precise phenotypes will be important for future biological and 

genetic investigations.
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Introduction

Postpartum depression affects 10–15% of women and confers substantial morbidity and 

mortality to mothers and children,1,2 being associated with increased risk of suicide, 

decreased maternal sensitivity and attachment to infants, infanticide, and poor child 

development.3–5 The strongest predictors of postpartum depression are history of depression 

or anxiety during pregnancy or post partum,6 a personal or family history of mood disorders, 

including bipolar disorder,7 previous perinatal loss, experiencing stressful life events, and 

lack of social support.6,8 Moderate predictors include parity, unplanned pregnancy, obstetric 

factors, and maternal personality characteristics.9,10

Postpartum depression has been understudied and, consequently, there are significant 

controversies about the disorder, including whether it is a distinct disorder or part of major 

depressive disorder, whether childbirth acts as a specific trigger for the onset of depression, 

and whether the diagnostic criteria for postpartum depression should be specific to the 

postpartum period or extended to include symptom onset during pregnancy? One view is 

that postpartum depression is partly or wholly distinctive from major depressive disorder, 

and that its risk is confined to the immediate postpartum period. Women with postpartum 

depression are suggested to be biologically different from those with major depressive 

disorder and, therefore, more sensitive to the dramatic fluctuations in gonadal hormones 

during the perinatal period.11 An alternative perspective is that postpartum depression is 

essentially an episode of major depressive disorder that manifests in a specific temporal 

period. The debate about timing of onset has multiple important implications. As a field, 

perinatal psychiatry is attempting to disentangle the biological, genetic, psychological, and 

social contributions that determine prognosis and long-term outcomes for postpartum 

depression, and to identify risk factors and phenotypic characteristics that might distinguish 

postpartum depression from major depressive disorder occurring at other times of a 

woman’s life.12

The diagnostic definition of postpartum depression also remains a topic of debate, with 

varying temporal definitions having been proposed.13 The Diagnostic and Statistical Manual 

of Mental Disorders (DSM), fifth edition, has expanded the definition to include onset of 

symptoms during pregnancy and for up to 4 weeks postpartum.14 In contrast, the 

International Statistical Classification of Diseases, tenth revision, defines postpartum 

depression as onset within 6 weeks postpartum, and WHO and the Centers for Disease 

Control and Prevention extend the risk period to 12 months postpartum.15–17 Thus, timing of 

symptom onset is a crucial line of inquiry.

Clinical screening for depressive symptoms might occur only once in the postpartum period. 

A positive screen will be diagnosed as postpartum depression but will not delineate when 

symptoms began and the length of time for which they have been present. This lack of 

specificity could lead to diagnostic confusion and inadequate or ineffective treatment, as the 

factors that distinguish treatment response or prognosis, or whether they will differ as a 

function of when the depressive episode began, are not yet clearly understood. Identification 
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of whether the episode began before and continued into the pregnancy, during pregnancy, or 

in the postpartum period is, therefore, very important.

Postpartum depression might differ from major depressive disorder outside the perinatal 

period in terms of clinical presentation and heritability of the trigger,7 but postpartum 

depression in itself might also be heterogeneous. Characterisation of heterogeneity would 

have important diagnostic, therapeutic, and prognostic implications.12 A well defined 

classification of phenomena in postpartum depression based on symptom profiles and timing 

of onset will inform future research and advance understanding of the causes of this 

disorder.

We did an empirical investigation of heterogeneity in postpartum depression to identify 

possible clinical subtypes within a large, well characterised, aggregated dataset. A common 

method used to assess the validity of phenomenological subtypes is latent class analysis 

(LCA), which has been widely applied in psychiatry and other medical disciplines.18,19 LCA 

is a categorical analogue to factor analysis and is particularly appropriate for data on the 

presence or absence of symptoms.19 The central premise of LCA, which is an inherently 

iterative process, is that a heterogeneous group can be reduced to several homogeneous 

subgroups through assessment and minimisation of associations in responses across multiple 

indicator variables. The technique clusters similar response profiles to create distinct 

classes.20,21 We applied LCA to explore whether postpartum depression can be categorised 

into empirically defined subtypes.

Methods

Data sources

All data were aggregated from an international perinatal psychiatry consortium called 

Postpartum Depression: Action Towards Causes and Treatment (PACT), which was initiated 

in 2010 with the aim of gathering information about the causes of postpartum depression. 19 

international investigators from seven countries who are active members of PACT 

contributed anonymised clinical data for analysis, including detailed descriptions of the 

study designs and methods, recruitment, and clinical variables assessed, organised according 

to the PACT codebook (appendix).

Participants

17 912 unique records were submitted to PACT. These included women with depression in 

the postpartum period and controls recruited from multiple settings, including psychiatric 

clinics, obstetric clinics, primary care, and community advertisements. Each site obtained 

consent from participants and approval from its institutional review board for data sharing. 

We restricted our analyses to one livebirth of a singleton per women and excluded multiple 

births. For women who had multiple assessment ratings across the perinatal period, the 

highest rating scale score was used.
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Definition of postpartum depression

After a review of the literature, we restricted our focus to women with a clinical diagnosis of 

major depression, defined as a non-psychotic episode of major depressive disorder that 

occurred within 12 weeks postpartum, with no history of schizophrenia, bipolar disorder, or 

psychotic symptoms. Depressive symptoms were assessed with the Edinburgh Postnatal 

Depression Scale (EPDS) or the Hamilton Depression Rating Scale 17 item (HAM-D-17),22 

dependent on the type of scale used by the individual site submitting data. Both scales have 

been validated for use in the perinatal period.23 A range of cutoff scores for the EPDS and 

the HAM-D-17 based on how best to capture the range of depression severity was decided a 

priori by the PACT phenotype committee.

The EPDS is a 10-item questionnaire aimed at investigating self-reported depressive and 

anxiety symptoms in the previous week.24 It is the most widely used validated screening 

tool for depressive symptoms in pregnant and postpartum women.24 The reported split-half 

reliability of the EPDS is 0·88 and the standardized Cronbach›s α coefficient is 0·87.24 Each 

item is scored on a four-point Likert scale ranging from 0 to 3. Thus the total scores on this 

ten-item scale ranged from 0 to 30, with worsening symptom severity being represented by 

increasing score. A score of 12 or higher indicates major depressive disorder and a score of 

10–12 indicates probable cases of minor depression that require additional clinical 

monitoring.25 We included women with EPDS scores of 10 or higher to capture a range of 

severity of postpartum depression (minor to severe).12 The HAM-D-17 was developed more 

than 50 years ago, and is one of the most commonly used depression rating instruments, and 

is routinely used in clinical trials.22 We included women with HAM-D-17 scores of 8 or 

more to include non-euthymic women in the sample and capture a range of symptom 

severity.26 For women who completed symptom assessments at multiple points in the 

postpartum period, we used data for the most severe episode.

Psychiatric comorbidity was assessed by some sites in a subset of participants, with the 

structured clinical interview for DSM, fourth edition (SCID),27 or the schedules for clinical 

assessment in neuropsychiatry (SCAN).28 Where these data were available, we included 

them.

Statistical analysis

Data were cleaned and aggregated with SAS (version 9.2). Univariate statistics and 

distributions were assessed for variables. The data were compiled to examine what variables 

could be used in LCA. In view of the expected wide range of frequencies and types of 

available data, we employed a two-tiered approach to rigorously examine phenotypic 

patterns of postpartum depression (figure 1). We decided on this approach because the 

EPDS is commonly used to measure postpartum depression but how effectively it captures 

the heterogeneity of this disorder is unknown. Further information on the LCA and 

definitions of the categorical variables are presented in the appendix.

To keep ascertainment bias to a minimum, in the tier one analyses, we assessed 

heterogeneity of postpartum depression in women with complete EPDS item data. 

Consequently, women with postpartum depression and controls who had reported depressive 
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symptoms during pregnancy or postpartum might have been included. Tier two included 

only women with postpartum depression established by structured clinical diagnostic 

interview (SCID or SCAN), total EPDS score of 10 or higher, HAM-D-17 score of 8 or 

higher, or psychiatric clinical interview. If women had data from more than one type of 

assessment, those from EPDS were given preference if available, followed by HAM-D-17, 

then psychiatric clinical interview. LCA was used to identify distinct classes from the 

profiles of ordinal, categorical, and continuous indicator variables.20,29 Mixture models 

were applied for inclusion of all variables. The two tiers of analysis used step-up LCA 

procedures, starting with the null hypothesis of a single LCA class solution.20 Analyses 

were done with Mplus statistical software (version 7.2; appendix).

In tier one of the LCA analysis, EPDS data were pooled without any transformations for 

missing data to reduce the risk of measurement error across sites. We did not impute data 

because they varied substantially. The ten EPDS questionnaire items (table 1) were used as 

the indicator variables and subjected to LCA. The entropy value, and the Vuong-Lo-

Mendell-Rubin likelihood ratio value, which indicates an improvement in fit from the 

previous solution in conjunction with the stability and clinical meaningfulness of the latent 

class solutions across programme iterations, was used to assess the optimum number of 

classes for the model solution. The EPDS total, EPDS anxiety subscale (items three to five), 

pregnancy and obstetric complications, and psychiatric history of major depression or 

anxiety were used in the validation analyses for LCA tier one. The PACT phenotype 

committee selected the validation variables on the basis of clinical relevance.

The tier two LCA analyses used additional clinical data on severity and included sites with 

EPDS total scores of 10 or more that were not included in tier one. We tested the hypothesis 

that indicator variables would capture distinguishing clinical features of postpartum 

depression that were common to multiple sites. These indicator variables included severity 

of depression, EPDS total score, EPDS anxiety subscale score, complications of pregnancy, 

obstetric complications, suicidal ideation, and psychiatric history of anxiety and depression. 

We used Mplus method and missing data were not imputed. The model parameters were 

individually estimated from the available data before using the full information maximum 

likelihood. The assumption of conditional independence was assessed by examination of 

bivariate residuals of the indicator variables. The assumption of conditional independence is 

central to LCA, yet models can be modified to allow for partial conditional independence 

among indicator variables. Therefore, we adjusted our model for correlation between 

continuous variables. Examination of entropy, the Vuong-Lo-Mendell-Rubin likelihood 

ratio, Bayesian information criterion, Akaike’s information criterion, and bivariate residuals, 

along with the clinical meaningfulness of the classes, were used in selection of the final 

model solution.

Results

17 912 unique records representing individual cases were identified in 13 prospective, four 

retrospective, and two mixed (prospective and retrospective) studies. 6556 women were 

included in the tier one analysis, 4245 in tier two, and 2537 women were analysed in both 

tiers (figure 1). A three-class solution yielded the best fit for both LCA tiers. The Vuong-Lo-
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Mendell-Rubin likelihood ratio supported this model solution (value 6189) over solutions 

with one, two, or four classes. The final model had a strong positive entropy value of 0·925; 

in LCA, entropy values lower than 0·8 reflect poor class separation, whereas those 

approaching 1·0 indicate clear delineation of classes.30

Of the tier one LCA sample, 3484 (53%) women were assigned to class 1, 2342 (36%) to 

class 2, and 730 (11%) to class 3. Table 1 and figure 2 illustrate the response probabilities of 

the EPDS item ratings across latent classes. Class 1 members did not rate themselves as 

depressed or anxious, with 92% reporting that they were able to laugh and see the funny side 

of things as much as they always could (mean EPDS score 3·3). Individuals assigned to 

classes 2 and 3 rated themselves as feeling symptomatic in terms of sadness, blaming 

themselves unnecessarily, and having difficulty sleeping. Members of class 3 had notably 

more severe symptoms than those in class 2 for feeling panicky, sad, and crying often, and 

particularly for thoughts of harming oneself often (table 1, figure 2). Women in class 2 were 

notably differentiated from those in class 3 for blaming themselves unnecessarily (56% vs 

30%).

Age varied substantially across the latent classes. Most women across all the classes were 

married or cohabiting during the postpartum depression rating period, and most were white 

(table 2). Women assessed in prospective studies were generally younger than those in 

retrospective studies at time of interview. The prospective and retrospective studies were 

compared with the EPDS total mean scores and those for the anxiety subscale. Total mean 

EPDS scores were similar in the two types of study (8·4 vs 8·3, p=0·29), but those for the 

EPDS anxiety subscale differed (3·3 vs 3·7, p<0·001).

Phenotypic measures of complications during pregnancy (ie, gestational diabetes, pre-

eclampsia) and delivery (obstetric), history of mood or anxiety disorders, and timing of 

onset of symptoms differed between latent classes in the tier one analysis (table 3). Onset of 

postpartum depression during pregnancy was notably more frequent among women in class 

3 than in the other classes. The frequency of obstetric complications was also significantly 

higher in women in class 3 than in those in classes 2 or 1. In contrast, more women in 

classes 1 and 2 reported complications of pregnancy than those in class 3. The EPDS mean 

total and anxiety subscale scores increased in severity from latent class 1 to 3 (clinically 

non-relevant in class 1, to moderately depressed in class 2, and to severely depressed in class 

3).

The restriction of analyses to women with postpartum depression and expanded indicator 

variables in the tier two analysis captured more data for clinical variables than the tier one 

analysis. A three-class solution again yielded the best fit, as the iterations stepped up from 

the single class LCA model, with an entropy statistic of 0·83 and the lowest Bayesian 

information criterion statistic among iterations. Average latent class probabilities for the 

most likely latent class membership in the three-class solution were 0·89, 1·0, and 0·92. The 

Vuong-Lo-Mendell-Rubin likelihood ratio supported the three-class solution (value 1333) 

over solutions of one, two, or four classes.
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The tier two LCA comprised 4245 women who met our case definition of postpartum 

depression (table 4) and, therefore, the clinical profile differs from that in tier one. Cross-

tabulation of sites by class membership revealed that all sites except one contributed to all 

three class assignments and, therefore, results are not biased by individual sites. 

Demographic characteristics were similar to those in the tier one analysis (appendix). On the 

basis of EPDS cutoff scores, class 1 was characterised by fewer cases of severe postpartum 

depression than classes 2 and 3, in which postpartum depression was classified as major. 

The timing of onset of depressive symptoms varied between the classes (table 4). Suicidal 

thoughts were very common in women in class 3 compared with those in classes 1 and 2. 

All latent classes had high proportions of patients with psychiatric comorbidity (history of 

depression, anxiety, or mood disorders).

Discussion

Despite the wealth of research on risk factors for postpartum depression, understanding of 

heterogeneity and related underlying mechanisms has not substantially progressed. The 

overarching goal of PACT was to create an international perinatal psychiatry consortium 

that would allow for novel investigations with large sample sizes. In this collaborative 

project, we chose to use extant data to examine the heterogeneity of postpartum depression 

and broadly define subgroups of depression in the postpartum period, taking into account 

varying times of symptom onset, to enable phenomena in multiple diagnostic domains to be 

assessed together.

With use of the common data elements, we identified three latent classes of postpartum 

depression in the tier one analysis of 6556 women. The diversity and number of the cases 

assessed, which were identified from a broad range of settings and across 19 international 

sites, provide important evidence of quality control and keep ascertainment bias to a 

minimum. Our results support heterogeneity in postpartum depression, and have important 

implications for prognosis, tailoring of treatment to individual women’s needs, and future 

genetics studies. We identified several features that differentiated groups, including timing 

of onset of symptoms (during pregnancy vs postpartum), severity of symptoms, perinatal 

complications, and history of mood disorders, which might be important to future work. 

Because LCA is an iterative process, we used a two-tiered approach to assess the phenotypic 

heterogeneity of postpartum depression. In the tier one and tier two LCA analyses, the most 

striking characteristic was the distinction between classes by severity of symptoms, timing 

of symptom onset, degree of comorbid anxiety, and suicidal ideation.

The timing of onset of postpartum depression is an area of intense investigation. This feature 

was the sole change in the diagnostic criteria between the fourth and fifth editions of DSM. 

Thus, we wished to find out whether it was associated with a particular subgroup of women. 

In the tier one LCA analysis, we found that around 67% of those in class 3, the most 

severely depressed group, reported onset of symptoms during pregnancy. This group might, 

therefore, be more likely to have more chronic or remitting and relapsing presentations of 

symptoms, obstetric complications, and suicidal ideation in the postpartum period. Class 3 

was further differentiated from class 2 by history of mood and anxiety disorders, which 

suggests that the onset of psychiatric symptoms could have predated pregnancy and might 
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implicate worse prognosis, including the risk of bipolarity.34 Identification of timing of 

onset of symptoms, therefore, becomes a crucial part of assessment and has important 

implications for understanding the cause and prognosis of perinatal psychiatric illness. In the 

tier two LCA analysis, which enabled more detailed examination of the differences between 

classes, 62% of women in class 2 reported onset of symptoms in the first 4 weeks 

postpartum, whereas in class 3, in which symptoms were more severe, most women reported 

onset during pregnancy. We speculate that the timing of symptom onset might be a useful 

indicator for use in future biological and genetic analyses of postpartum depression.

In the tier one analysis, women assigned to class 2 reported depressive and anxiety 

symptoms on the individual EPDS items, but these were less severe than those in class 3 and 

did not include suicidal ideation. Class 3 was also characterized by the presence of severe 

anxiety symptoms and feeling overwhelmed. These findings are consistent with women in 

class 3 reporting severe mood symptoms present most of the time and reporting suicidal 

ideation quite often. Suicidal ideation is the primary cause of psychiatric hospital admissions 

in the postpartum period31,32 and suicide is the leading cause of maternal death.33 The 

identification of a distinct class characterised by suicidal thoughts, therefore, is noteworthy. 

Additionally, whether class 3 constitutes women at higher risk of worse prognosis of 

bipolarity than class 2 needs to be assessed further, since our data are based only on women 

with a diagnosis of unipolar depression. For example, Munk-Olsen and colleagues33 

reported that 14% of women who sought psychiatric evaluation within 1 month of giving 

birth developed lifetime bipolar disorder, and that inpatient admissions were associated with 

increased diagnostic rates of bipolar disorder than outpatient contacts.34 Wisner and 

colleagues12 also found a high prevalence of bipolar disorder (22%) in structured psychiatric 

interviews of women with positive EPDS screening scores in the first 4–6 weeks 

postpartum. Our findings, therefore, suggest that the underlying biological or genetic 

vulnerabilities in women who manifest this most severe form of postpartum depression, and 

the degree to which these might represent bipolarity that would require a different approach 

to treatment, warrant further exploration.

Consistent with the findings in our tier one analysis, where class 3 was the most severely 

depressed, the tier two analysis showed increased rates of history of anxiety and mood 

disorders in this class. These findings support those of previous studies in which history of 

depression has been one of the greatest risk factors for postpartum depression.2,6 

Additionally, class 3 was further distinguished by the type of perinatal complication: 43% 

reported obstetric complications, whereas in classes 1 and 2 complications of pregnancy, 

such as high-risk pregnancy, gestational diabetes, gestational hypertension, maternal obesity, 

and pre-eclampsia, were more likely. Obstetric complications, therefore, might serve as a 

potential trigger for, or contributing factor to, increased anxiety, depression, and suicidal 

ideology in women who develop postpartum depression. Future studies should investigate 

whether factors, such as treatment history, treatment efficacy before pregnancy, and the 

interval between remission of the previous depressive episode and pregnancy are relevant in 

women with a history of major depressive disorder before pregnancy.

We obtained data from prospective and retrospective studies in this study. The two study 

types had similar total mean EPDS scores. This finding largely confirms earlier work by 

Page 8

Lancet Psychiatry. Author manuscript; available in PMC 2016 March 21.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Cox and colleagues,35 who reported that women can accurately recall previous episodes of 

postpartum depression, including duration and severity of symptoms.

This study has several limitations that should be taken into account for interpretation of the 

results. First, the hypotheses were tested on extant data across 19 sites. Although careful and 

strict attention was given to the aggregation and creation of the PACT data pool, study 

protocols had inherent differences, including selection criteria and recruitment settings. Such 

differences can contribute to ascertainment bias. Additionally, missing data differed by site. 

Our results should, therefore, be interpreted as providing an important hypothesis-generating 

foundation for future work. Second, the phenotypic committee rigorously identified 

clinically relevant variables to test the heterogeneity of postpartum depression, but this list 

was limited to commonality of data submitted and protocol attributes across sites. Other 

phenotypic features that we were unable to assess might, therefore, also be important to 

postpartum depression. For example, most of the data are from white women, which might 

limit the generalisability of the findings to more ethnically diverse populations. Moreover, 

we had little data about history of stressful life events, such as abuse or trauma. Lastly, we 

acknowledge the potential disadvantages of LCA include overestimation of classes because 

of local dependence, and when class membership numbers are small the LCA might be 

unable to distinguish low prevalence from zero. Our study also has some notable strengths, 

including the large sample size, diverse characteristics for sites and countries, inclusion of 

women from a wide range of socioeconomic statuses, and detailed phenotyping and 

classification of the symptoms by standardized assessment measures.

Our results indicate that postpartum depression is heterogeneous and that differentiation of 

subgroups is likely to be crucial when considering the underlying causes, treatment options, 

and prognosis of perinatal depression (panel). The two-tiered LCA approach yielded 

consistent subclasses of postpartum depression. The most relevant features differentiating 

classes were timing of onset of symptoms (during pregnancy vs postpartum), severity of 

symptoms, perinatal complications, and history of a mood disorder. Our findings expand 

understanding of postpartum depression, but further clarification of the clinical subgroups 

will be necessary to facilitate the search for biomarker signatures for postpartum depression 

and major depressive disorder in general. We will apply our findings from PACT to future 

biological and genetic studies of depression in women across the perinatal period.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Panel: Research in context

Systematic review

Our data were aggregated from the international perinatal psychiatry consortium 

Postpartum Depression: Action Towards Causes and Treatment (PACT), whose members 

represent 19 institutions in seven countries. The study was an empirical investigation of 

the heterogeneity of postpartum depression to identify possible clinical subtypes within a 

large well characterised dataset. Because diagnostic criteria notably affect the 

implementation and interpretation of screening, diagnosis, treatment, and research of 

perinatal mood disorders, it has become important to ensure the empirical validity of 

phenomenological subtypes of postpartum depression.

Interpretation

We assessed aggregated extant data from 17 912 unique subject records with phenotypic 

information. We found that postpartum depression is heterogeneous and identified three 

distinct classes of symptoms. Our findings have important implications for prognosis and 

tailoring of treatment to individual women with postpartum depression. The features that 

differentiated groups were timing of onset of symptoms (during pregnancy vs 

postpartum), severity of symptoms, perinatal complications, and history of a mood 

disorder. Clinicians should be aware of the heterogeneity of women with postpartum 

depression. A thorough assessment of history will be necessary to guide clinical and 

treatment decisions. Our data suggest that the timing of symptom onset is of particular 

importance, and that mothers whose symptoms begin during pregnancy might be at risk 

of more severe postpartum depression than those whose symptoms begin after birth. 

Medical complications during pregnancy and at birth might also be distinguishing 

features for severity of postpartum depression.
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Figure 1. Two-tiered approach to latent class analysis to identify phenotypic heterogeneity in 
postpartum depression
PACT=Postpartum Depression: Action Towards Causes and Treatment Consortium data. 

LCA=latent class analysis. EPDS=Edinburgh postnatal depression scale. PPD=postpartum 

depression.
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Figure 2. Response probabilities for ten Edinburgh postnatal depression scale questions, by 
latent class
The questions “Blamed myself unnecessarily”, “Anxious or worried for no good reason”, 

and “Scared or panicky for no good reason” included scores from the Edinburgh postnatal 

depression scale anxiety subscale.
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Table 1

Class membership and EPDS symptom Endorsement Probabilities across latent classes, including cases and 

controls

Class 1
(n=3484)

Class 2
(n=2342)

Class 3
(n=730)

EPDS1 Laugh and see the funny side of things

As much as I could 0·92 0·28 0·56

Not quite as much 0·07 0·52 0·16

Definitely not so much now 0 0·19 0·18

Not at all 0·01 0·01 0·11

EPDS2- Look forward with enjoyment

As much as I ever did 0·92 0·32 0·54

Rather less than I used to 0·08 0·49 0·15

Definitely less than I used to 0 0·16 0·17

Hardly at all 0 0·03 0·14

EPDS3- Blamed myself unnecessarily

No, never 0·56 0·09 0·33

Not very often 0·27 0·20 0·18

Yes, some of the time 0·16 0·56 0·30

Yes, most of the time 0·01 0·14 0·19

EPDS4- Anxious or worried for no good reason

No, not at all 0·37 0·09 0·09

Hardly ever 0·26 0·32 0·15

Yes, sometimes 0·18 0·43 0·29

Yes, very often 0·20 0·16 0·47

EPDS5-Scared or panicky for no very good reason

No, not at all 0·79 0·25 0·05

No, not much 0·16 0·35 0·11

Yes sometimes 0·04 0·34 0·24

Yes quite a lot 0·01 0·06 0·61

EPDS6- Things have been getting on top of me

No, coping as well as ever 0·52 0·07 0·03

No, coped quite well most of the time 0·37 0·35 0·09

Yes, I haven’t been coping as well as usual 0·11 0·53 0·42

Yes, Most of the time I haven’t been able to cope 0 0·05 0·47

EPDS7- Been so unhappy had difficulty sleeping
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Class 1
(n=3484)

Class 2
(n=2342)

Class 3
(n=730)

No, not at all 0·94 0·26 0·01

Not very often 0·06 0·38 0·03

Yes, sometimes 0 0·32 0·20

Yes, Most of the time 0 0·04 0·77

EPDS8- Felt sad or miserable

No, not at all 0·82 0·04 0·01

Not very often 0·17 0·46 0·01

Yes, quite often 0·01 0·46 0·26

Yes, most of the time 0 0·05 0·73

EPDS9- been so unhappy that I have been crying

No, never 0·86 0·12 0·01

Only occasionally 0·14 0·53 0·02

Yes, quite often 0 0·30 0·25

Yes, most of the time 0 0·04 0·72

EPDS10- thought of harming myself has occurred to me

Never 0·99 0·80 0·19

Hardly ever 0·01 0·11 0·07

Sometimes 0 0·06 0·12

Yes, quite often 0 0·04 0·63

EPDS=Edinburgh postnatal depression scale.
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Table 2

Demographic characteristics of women across latent classes

Class 1
(n=3484)

Class 2
(n=2342)

Class 3
(n=730)

χ2 and p values

Race (%)

White 79·5 72·0 78·7 33·4; p<0·0001

African American 14·7 21·0 14·3

Other 5·8 7·0 6·9

Education (%)

High school or less 38·5 56·5 33·9 214·9; p<0·0001

College 37·8 28·6 39·9

Professional or graduate 23·7 14·9 26·2

Marital status (%)

Married/cohabiting 88·1 74·6 76·7 181·2; p<0·0001

Single 11·8 25·4 23·3

Low income proxy* (%)

No 90·3 80·8 60·0 63·9; p0<·0001

Yes 9·7 19·2 40·0

Study design

Prospective 73·4 68·6 89·0 117·2; p<0·0001

Retrospective 26·6 31·4 11·0

*
Government or State assistance.
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Table 3

Phenotypic characteristics across latent classes

Class 1 (n=3484) Class 2 (n=2342) Class 3 (n= 730) χ2 and p values

EPDS total 3·27 (2·2) 12·33 (3·5) 20·32 (2·4) ..

EPDS anxiety subscale 2·08 (1·6) 4·63 (1·6) 5·88 (1·6) ..

PPD onset*

  Pregnancy 218/2016 (11%) 233/680 (34%) 222/331 (67%)

  Postpartum 1798/2016 (89%) 447/680 (66%) 109/331 (33%) 532·6; p<0·0001

Obstetric complications†

  No 1925/2501 (77%) 702/952 (74%) 293/514 (57%)

  Yes 576/2501 (23%) 250/952 (26%) 221/514 (43%) 80·9; p<0·0001

Pregnancy complications‡

  No 853/2240 (38%) 293/743 (39%) 333/463 (72%)

  Yes 1387/2240 (62%) 450/743 (61%) 130/463 (28%) 184·7; p<0·0001

Mood disorder history§

  No 89/169 (53%) 155/359 (43%) 75/454 (17%)

  Yes 80/169 (47%) 204/359 (57%) 379/454 (83%) 106·5; p<0·0001

Anxiety disorder history¶

  No 139/164 (85%) 159/292 (54%) 169/435 (39%)

  Yes 25/164 (15%) 133/292 (46%) 266/435 (61%) 109·3; p<0·0001

Data are number (%) or mean (SD). EPDS=Edinburgh postnatal depression scale. DSM-IV=Diagnostic and Statistical Manual of Mental Disorders, 
fourth edition.

*
Categories were first trimester, second trimester, third trimester, postpartum 0–4 weeks, postpartum 4–8 weeks, postpartum >8 weeks, and not 

assessed.

†
Included endorsement of any of the five items for fetal stress, postpartum haemorrhage, premature rupture of membranes, delivery type, or low 

birthweight.

‡
Included endorsement of any of the five items for gestational hypertension, maternal obesity, pre-eclampsia, gestation diabetes, and high-risk 

pregnancy status.

§
Included endorsement at any time of any of the following DSM-IV lifetime diagnoses: postpartum depression, major depressive disorder, 

depression disorder not otherwise specified, and dysthymia.

¶
Included endorsement at any time of any one or more of the following DSM-IV lifetime diagnoses: generalised anxiety disorder, panic, 

agoraphobia, post-traumatic stress disorder, social phobia, specific phobia, anxiety not otherwise specified, and obsessive compulsive.
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Table 4

Frequency of phenotypes across latent classes

Class 1
(n=759)

Class 2
(n=2099)

Class 3
(n=1387)

EPDS total 10·5 14·8 20·1

EPDS anxiety subscale 4·4 5·4 5·8

Depression severity

  Minor 1·00 0 0

  Major 0 1·00 1·00

Gravidity 0·32 0·24 0·28

  Primiparous

  Multiparous 0·68 0·76 0·72

PPD onset

  1st trimester 0·04 0·03 0·13

  2nd trimester 0·17 0·11 0·27

  3rd trimester 0·06 0·03 0·15

  0–4 weeks PPD 0·54 0·62 0·17

  5–8 weeks PPD 0·13 0·09 0·07

  >8 weeks PPD 0·02 0·06 0·21

Obstetric complications*

  No 0·74 0·73 0·58

  Yes 0·26 0·27 0·43

Pregnancy complications†

  No 0·33 0·31 0·71

  Yes 0·67 0·69 0·29

History of anxiety or mood disorders‡

  None 0·14 0·27 0·04

  Anxiety only 0·04 0·03 0·06

  Mood only 0·27 0·34 0·30

  Anxiety and mood 0·55 0·36 0·60

Suicidal thoughts

  Never 0·87 0·80 0·10

  Hardly ever 0·09 0·14 0·08

  Sometimes 0·02 0·06 0·16

  Yes, quite often 0·01 0 0·67

Mood in pregnancy

  Depressed 0·15 0·14 0·47

  Well 0·37 0·21 0·36
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Class 1
(n=759)

Class 2
(n=2099)

Class 3
(n=1387)

  Unknown 0·48 0·64 0·18

EPDS=Edinburgh postnatal depression scale. PPD=postpartum depression. DSM-IV=Diagnostic and Statistical Manual of Mental Disorders, fourth 
edition.

*
Included endorsement of any one of the five items for fetal stress, postpartum haemorrhage, PROM, delivery type, and low birthweight.

†
Included endorsement of any of the five items for gestational hypertension, maternal obesity, pre-eclampsia, gestation diabetes, and high-risk 

pregnancy status.

‡
Mood diagnoses included endorsement at any time of any one or more of the following DSM-IV lifetime diagnoses: PPD, major depressive 

disorder, depression disorder not otherwise specified, and dysthymia; anxiety disorders included endorsement at any time of any one or more of the 
following DSM-IV lifetime diagnoses: generalised anxiety disorder, panic, agoraphobia, posttraumatic stress disorder, social phobia, specific 
phobia, anxiety not otherwise specified, and obsessive compulsive disorder.
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