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A B S T R A C T   

Background: Depressive episodes during pregnancy are widely investigated but it is still unknown whether 
pregnancy is a high-risk period compared to the pre-pregnancy period. Therefore, we aimed to investigate the 
incidence and recurrence of depressive episodes before, during, and after pregnancy. 
Methods: In the current population-based registry study, we calculated monthly incidence and recurrence of 
psychiatric inpatient admissions and outpatient psychiatric contact for depressive episodes. We identified a 
population consisting of all first childbirths in Denmark from 1999 through 2015 (N = 392,287). 
Results: Incidence of inpatient admission during pregnancy was lower than before pregnancy. After childbirth, a 
significant increase in first-time and recurrent psychiatric inpatient admissions was observed, especially in the 
first months. In contrast, outpatient psychiatric treatment incidence and recurrence were increased both during 
pregnancy as well as in the postpartum period, as compared to pre-pregnancy. 
Limitations: Analyses were performed on depressive episodes representing the severe end of the spectrum, 
questioning generalizability to milder forms of depression treated outside psychiatric specialist treatment 
facilities. 
Conclusion: We found a different pattern of severe episodes of depression compared to moderate episodes before, 
during, and after pregnancy. In light of our findings and those of others, we suggest distinguishing between 
timing of onset in the classification of depression in the perinatal period: Depression with pregnancy onset OR 
with postpartum onset (instead of the current DSM classifier “with perinatal onset”), as well as severity of 
depression, which is important for both clinical and future research endeavors.   

1. Introduction 

The incidence and prevalence of depression are high in women both 
during pregnancy and in the postpartum period. A large meta-analysis 
found an overall pooled prevalence of 11.9 % for the occurrence of a 
major depressive episode either during pregnancy or after delivery 
(Woody et al., 2017). The current classification system, the DSM-5 
(American Psychiatric Association, 2013), contains a specifier to indi
cate that a depressive episode has a peripartum onset, defined as onset of 
depression either during pregnancy or in the first four weeks 
postpartum. 

Both the DSM committee and experts in the field have suggested that 
the failure of the current classifier to distinguish between depression 

with pregnancy onset and depression with postpartum onset may be 
problematic. The DSM committee stated that “the postpartum period is 
unique with respect to the degree of neuroendocrine alterations and 
psychosocial adjustments”, thereby indicating an important difference 
between pregnancy and the postpartum period (American Psychiatric 
Association, 2013). This is supported by clinicians, who have argued 
that timing of onset matters, given that both diagnosis and treatment of 
depression differ between pregnancy and the postpartum period (Alte
mus et al., 2012; Putnam et al., 2017; Uher et al., 2014). 

A small number of studies have investigated phenotypic differences 
between depression with pregnancy and postpartum onset (Altemus 
et al., 2012; Stowe et al., 2005). They found that women with onset of 
depression during pregnancy had much higher rates of prior episodes of 
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major depression and that pregnancy onset was associated with a lack of 
social support, unplanned pregnancy, and a history of physical or sexual 
abuse. The symptom profile also differed, such that women with post
partum onset more often experienced distressing intrusive violent 
thoughts and other obsessive-compulsive symptoms, and more often had 
psychotic symptoms. 

Some researchers have argued that postpartum depression might be 
considered a distinct disorder from major depressive disorder due to 
differences in symptom severity, hormone contributions, heritability, 
epigenetic mechanisms, and response to standard and novel treatment 
interventions (Batt et al., 2020; Di Florio and Meltzer-Brody, 2015; 
Jolley and Betrus, 2007). Clearly, more research is needed to support 
such a statement. 

The current DSM specifier indicates peripartum depression has an 
onset either during pregnancy or in the first four weeks postpartum. 
There is currently little population-based epidemiological evidence on 
monthly incidence and prevalence patterns of perinatal depression 
supportive of this specification. In addition, no studies on depression 
included the preconception period for comparison to both pregnancy 
and the postpartum period. Accordingly, in this population-based reg
ister study, we investigated the monthly incidence and recurrence of 
moderate and severe depressive episodes before, during, and after 
pregnancy. 

2. Materials & methods 

2.1. Study design and data sources 

The current population-based registry study was conducted using a 
descriptive prospective study design based on information on the entire 
Danish population. We aimed to present both first-time and recurrent 
treatment rates of women treated for perinatal depressive episodes, 
combining records of treatment in secondary/tertiary health-care set
tings. To that end, two different Danish population registers were linked 
using the Civil Personal Registration (CPR) number, which is a personal 
identification number assigned to all residents in the country. Women 
were identified through the Civil Registration System, which was initi
ated in 1968 and contains updated personal information including vital 
status (dates of birth, migration, and death), citizenship, birth regis
tration, and links to legal family members (Pedersen, 2011). In addition, 
the Psychiatric Central Research Register provided information on 
inpatient treatment (since 1969) and outpatient treatment (since 1995) 
(Mors et al., 2011). 

2.2. Identification of women, births and perinatal depressive episodes 

We identified a population consisting of all first childbirths in 
Denmark with a Danish-born mother within the years 1999 through 
2015 (N = 392,287). We restricted our study period to end in 2015 
allowing for a one-year follow-up period of all childbirths. Only first 
births were included to avoid dependency related to health-seeking 
behavior and treatment strategy between pregnancies/births by the 
same woman. Women had to be at least 15 years of age on the day of 
childbirth, and reside in Denmark without having emigrated prior to 
giving birth. 

Each individual pregnancy and first childbirth among the identified 
women were examined. For all births, we identified (1) a preconception 
period, defined as the 12 months preceding pregnancy, (2) a pregnancy 
period, defined as the period of time from nine months before to date of 
birth, and (3) a postpartum period, defined as the 12 months following 
the date of birth. We considered each month when looking at first-time 
and recurrent records, with each month being defined as 30 days. 

Since 1994, all diagnosis in Denmark are recorded using the ICD-10 
classification system. In Denmark, most depressions are treated by 
general practitioners (Musliner et al., 2019). If the depression is more 
severe, women are referred for psychiatric outpatient treatment, and the 

most severe depressive cases are treated at a psychiatric inpatient fa
cility. As the aim of the current study was to focus on mild/moderate and 
severe episodes of depression, we included information on women in 
both inpatient and outpatient settings. Depressive episodes were iden
tified with the ICD-10 codes F32.xx and F33.xx (ICD-10-CM Code F32, n. 
d.; ICD-10-CM Code F33, n.d.). 

2.3. Statistical analysis 

Incidence and recurrence in both the inpatient and outpatient 
treatment setting was calculated for each month. The incidence provides 
information about how many new cases of treated depressive episodes 
during each month were recorded per treatment setting, while recur
rence measures how many women with previous treatment needed 
recurrent treatment for depression in each month. Incidence was 
calculated counting the first-ever admission or outpatient contact and 
dividing this number by the total number of births. A treatment episode 
was considered first-ever if the woman had no previous records of 
treatment in the specific treatment setting. Recurrence rates were 
calculated each month counting all recurrent admissions and outpatient 
contacts (one contact per birth for each month) and dividing this by the 
total number of births. 

Consider the following examples to illustrate definitions of incident 
and recurrent treatment as used in the study: Woman A experiences a 
first-ever depressive episode in the third month after giving birth to her 
first live-born child. She is then diagnosed and treated at an outpatient 
psychiatric treatment facility. She has never received inpatient or 
outpatient psychiatric treatment for a depressive episode before. Thus, 
she is recorded with her first-time outpatient treatment episode three 
months after childbirth and contributes to the calculated outpatient 
first-time incidence for this particular month. If she is subsequently 
admitted to an inpatient psychiatric hospital six months after birth, she 
is recorded with her first-time inpatient treatment episode six months 
after childbirth and contributes to the calculated first-time admission 
incidence for this particular month. Woman B has a long history of 
inpatient admissions and outpatient visits for depressive disorders 
before conception. During her pregnancy leading up to her first live- 
born child, she develops new symptoms of depression and is admitted 
in her sixth month of pregnancy at a tertiary psychiatric care facility. She 
therefore contributes to the calculated recurrence for this particular 
month. Woman B is discharged one month later, but again admitted for 
treatment of depression four months after childbirth. She again con
tributes to the calculated recurrence for this particular month. She does 
not contribute to any calculations of first-time incidence in this set-up. 

3. Results 

3.1. Psychiatric inpatient treatment 

The first-time and recurrent number of depressive episodes treated at 
psychiatric inpatient facilities were highest during the 12 months after 
childbirth with a peak in incidence in the second month after childbirth 
(Fig. 1). In contrast, the figure shows that during pregnancy both inci
dence and recurrence of psychiatric inpatient admission was lower than 
before pregnancy. 

3.2. Psychiatric outpatient treatment 

First-time number of depressive episodes treated at a psychiatric 
outpatient facility were highest the first five months after childbirth, 
while there appeared to be no substantial increase for recurring outpa
tient visits after childbirth (Fig. 2). During pregnancy, an increase of both 
incidence and recurrence was seen from the first to second trimester, 
with a gradual decrease in the third trimester. 
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4. Discussion 

Our data indicate that there is a peak in the incidence of moderate to 
severe and very severe depressive episodes the first months after de
livery. After childbirth, a significant increase in first-time admissions 
was observed, reaching a maximum at two months after childbirth. 
Previous studies have identified a peak in mania and psychosis in the 
first months after childbirth (Munk-Olsen et al., 2006; Munk-Olsen and 
Agerbo, 2015; Valdimarsdóttir et al., 2009), and our study showed a 
similar peak for severe first-time depressive episodes. Our findings are in 
line with findings in an Australian population study from Xu et al. 
showing a rise in inpatients admissions for depression compared to the 
pre-pregnancy period, however this study did not include pregnancy 
data (Xu et al., 2012). In addition, we show a similar peak in outpatient 
treatment compared to inpatient treatment for depression in the first 
months postpartum. There is no indication for a peak in incidence or 
recurrence limited to the first four weeks after delivery and based on this 
specific observation, our results do not support the rationale for using 
this timeframe as specifier as is the case in the DSM-5. 

Our data suggest that incidence and recurrence of depressive epi
sodes change after conception. We found an increase in outpatient 

depression treatment during the first two trimesters of pregnancy, but 
not in the third trimester. This finding is novel, because prior reviews 
and meta-analyses have concluded that no conclusions can be made 
regarding the relative incidence of depression among pregnant (and 
postpartum) women compared with women at non-childbearing times 
(Gavin et al., 2005; Guo et al., 2018; Woody et al., 2017). The relative 
decrease in the third trimester has not been described in other studies 
either (Boekhorst et al., 2019; Santos et al., 2017). The increase we 
found in the prevalence during the first 2 trimester of pregnancy could 
be due to medication change as it well described by our group and others 
that up to 50 % of women taper or stop antidepressant medication 
around conception (Molenaar et al., 2019; Sun et al., 2019). 

For more severe depressive episodes, requiring psychiatric inpatient 
treatment, the pattern was very different. Remarkably, we found that for 
both first-time and recurrence rates of inpatient admissions, there 
seemed to be lower incidence and recurrence rates during pregnancy 
compared to both the preconception period and to the postpartum 
period. This has not been reported before, but a similar pattern has been 
described for all psychiatric episodes by a study from the UK, showing 
lower inpatient admission rates during pregnancy compared to pre- and 
post-pregnancy rates (Martin et al., 2016). Notably, this specific pattern 
of low incidence during pregnancy and a peak in the postpartum period, 
has been described for autoimmune diseases, such as Rheumatoid 
Arthritis, Multiple Sclerosis, or auto-immune thyroid disease (Airas and 
Kaaja, 2012; Amino et al., 1999; Krause and Makol, 2016; Littlejohn, 
2020), and is linked to the immunologically suppressed state of preg
nancy with a rebound postpartum. It is unclear if a similar mechanism 
holds true for severe depression or whether this pattern is better 
explained by endocrine changes, psychosocial changes occurring at the 
beginning of pregnancy and after delivery, trivialization by the patient 
or health care provider, stigma, and/or conception coinciding with 
improved mental health status (Branquinho et al., 2022; Button et al., 
2017; Liu et al., 2020; Smith et al., 2004). 

4.1. Limitations 

Our study should be interpreted in light of its strengths and limita
tions. We had data available for the entire Danish female population 
across decades and based on a health care system providing free treat
ment for all ensuring no woman need to go untreated if she actively 
seeks help. We were able to compare monthly rates throughout preg
nancy, allowing us to distinguish peak incidence by trimester, and in the 
post-delivery period. And importantly, we compared pregnancy and 
post-delivery rates to preconception rates. Limitations include analyses 
were performed on depressive episodes representing the severe end of 
the spectrum, questioning generalizability to milder forms of depression 
treated outside psychiatric specialist treatment facilities. In addition, 
this study provides summary statistics at a population level; it does not 
allow us to highlight the evolution of certain episodes which, for 
example, worsen over time. Interpretation of our results should further 
consider risk of potential bias with the calculated incidence and recur
rence preconception and during pregnancy as these were conditional on 
the survival of the women during the months until delivery (condi
tioning on a future event). However, such bias is unlikely given the 
relatively young age of the women included in the study. As we condi
tion on the future event (childbirth), we similarly acknowledge that 
incidence of depression in our pre-pregnancy/pregnancy group and 
incidence of depression in a female background population may not be 
completely identical. 

5. Conclusion 

In the DMS-5, the latest version of the DSM classification system, the 
specifier “depression with postpartum onset” was changed into 
“depression with peripartum onset”. We found a peak in severe and very 
severe depressive episodes after delivery while the first and second 

Fig. 1. Incidence and recurrence of inpatient psychiatric hospital treatment for 
depression before, during, and after first childbirth. 

Fig. 2. Incidence and recurrence of outpatient psychiatric treatment for 
depression before, during, and after childbirth. 
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trimester of pregnancy had the highest incidence of moderate and severe 
depression onset. In light of our findings and those of others, we suggest 
distinguishing timing of onset: depression with pregnancy onset OR 
depression with postpartum onset, without limiting the onset to four 
weeks postpartum. This is important for both clinical practice as well as 
for future research endeavors. 
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