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A B S T R A C T

Objective: Depression and anxiety are common during pregnancy, but the prevalence of antidepressant use during 
pregnancy in Switzerland is not well documented. We explored antidepressant use before, during, and after 
pregnancy in Switzerland.
Methods: We conducted a descriptive study using a Swiss health care insurance claims database (Helsana) be
tween 2015 and 2021. We included pregnancies resulting in birth of women who were continuously insured 
during three 270-day periods: preconceptional, pregnancy, and postpartum. In these periods, we quantified the 
exposure prevalence to antidepressants overall and stratified by region and use of co-medication. Antidepressants 
of interest included selective serotonin reuptake inhibitors (SSRI), serotonin-norepinephrine reuptake inhibitors, 
Hyperici herba and others. Additionally, we assessed prevalence of antidepressant discontinuation during 
pregnancy.
Results: We included 34,584 pregnancies of whom 1386 (4.0%) were exposed (≥1 claim) to antidepressants 
preconceptionally, 788 (2.3%) during pregnancy, and 1273 (3.7%) postpartum. Of 1386 women with pre
conceptional use, 60% had no antidepressant claim during pregnancy. Antidepressant use decreased from 1.6% 
in trimester one to 1.1% in trimester three. The most frequently dispensed antidepressants during pregnancy 
were SSRIs (75.0%). Exposure to antidepressants was two-fold higher in the French-speaking region (2.6%) than 
in Central Switzerland (1.3%). About one-third of women continuing antidepressant treatment during pregnancy 
also used benzodiazepines (co-medication) at least once during this time.
Conclusion: 4 of 100 women in Switzerland took antidepressants before pregnancy, but 60% discontinued 
treatment when they became pregnant. Since untreated depression in pregnancy may lead to severe long-term 
consequences for mother and child, this might be of concern.

1. Introduction

Depression and anxiety are the most common mental health disor
ders during pregnancy, with a reported prevalence between 9% and 15% 

(NICE, 2020; Woody et al., 2017; Yin et al., 2021). Reportedly, between 
1% and 8% of pregnant women claim at least one antidepressant (AD) 
during pregnancy in high- income countries. Among women with pre- 
existing AD therapy, between 25% and 70% of women discontinued 
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treatment either before or during the early stages of pregnancy (Bénard- 
Laribière et al., 2018; Grandt et al., 2021; Hayes et al., 2012; Huybrechts 
et al., 2013; Zoega et al., 2015).

Benefits and risks of antidepressant AD treatment need to be 
balanced carefully, (NICE, 2020; Schenkel et al., 2018) but in many 
cases, risks are likely acceptable given that untreated or undertreated 
depression during pregnancy is not only a risk factor for worsening long- 
term maternal mental health, but also for several pregnancy and birth 
complications which may have long-term consequences for the mother 
and the child (Bayrampour et al., 2020; Cohen et al., 2006). On the other 
hand, risks associated with in utero exposure to ADs are likely much 
smaller than initially reported (Betcher and Wisner, 2020). An initially 
communicated risk of congenital cardiac malformations associated with 
in utero exposure to paroxetine was later refuted (Wisner et al., 2020). 
The main concerns with regard to AD use during pregnancy are an 
increased risk of pulmonary hypertension in the newborn, which is rare 
in absolute terms, (Raffel et al., 2007) as well as the occurrence of 
transient symptoms of postnatal adaptation syndrome (PNAS) which 
manifest in approximately 30% of exposed newborns with mild symp
toms in most cases (Grigoriadis et al., 2013; Raffel et al., 2007).

Evidence on AD use during pregnancy in Switzerland is scarce 
(Gerbier et al., 2022; Marxer et al., 2024). In an analysis of women with 
chronic diseases, the 2022 drug report by the Swiss health insurance 
Helsana Group reported, that 2.4% of pregnant women had at least two 
separate claims for an AD recorded within nine months before preg
nancy. Of these, over 40% had no recorded AD claims during pregnancy 
(Twerenbold et al., 2022). Additional epidemiological studies in 
Switzerland have shown that AD use tends to decline during the course 
of pregnancy (Gerbier et al., 2022).

We aimed to conduct a descriptive study using the Swiss Helsana 
claims database to further evaluate the use of ADs before, during, and 
after pregnancy in Switzerland, thereby focusing on different ADs, 
pregnancy trimesters, and regional variations.

2. Methods

2.1. Data source

We conducted a retrospective descriptive study using the Helsana 
claims database between 2015 and 2021. In Switzerland, basic health 
insurance is mandatory, and people could choose among 50 different 
private health care providers (as of 2021), with subsidies available for 
those who cannot afford premiums. Helsana is one of the largest Swiss 
health insurance companies and covered 1.4 million individuals in 2021 
(14.6% of the Swiss population) with mandatory basic health insurance 
across all 26 cantons (Statistik der obligatorischen Krankenversicherung 
(OKP) | opendata.swiss, 2026). The database includes information on 
outpatient services (TARMED codes), including primary and secondary 
care contacts (fee-for-service billing), outpatient drug dispensations 
(Anatomical Therapeutic Chemical [ATC] classification), bundled 
inpatient diagnostic codes (Swiss Diagnosis Related Groups, SwissDRG), 
and demographic information such as age, sex, and place of residence 
(ATC/DDD Index, 2025).

2.2. Pregnancy cohort

The study population has been evaluated in previous studies and 
included pregnancies of women aged 13–49 years at delivery, who gave 
birth between 2016 and 2021 (Marxer et al., 2024, 2025). Women were 
eligible if they were continuously insured with Helsana's mandatory 
health insurance from 270 days before the start of pregnancy until 270 
days after delivery (observation period), and if they were not pregnant 
during the preconceptional and/or postpartum period, as determined by 
delivery or abortion codes (non-medicated miscarriages could not be 
captured). We chose a period of 270 days before conception and after 
delivery in order to have three time intervals of the same length, which 

improves comparability of absolute numbers across time intervals. A 
women could contribute multiple pregnancies to the study population. A 
flow chart of cohort enrollment is shown in Fig. S1.

2.3. Identification of pregnancies and definition of the delivery date

We identified both inpatient and outpatient deliveries (live births 
and stillbirths, excluding abortions before gestational week 22) covered 
by Helsana's mandatory health insurance between 01.01.2015 and 
31.12.2021. Inpatient (in hospitals or officially recognized birthing 
centers) deliveries were identified using SwissDRG codes, and outpa
tient (home birth or at hospital/birthing center without overnight stay) 
deliveries through TARMED codes or midwife billing codes (SwissDRG 
System 9.0/2020, 2020). Multiple delivery codes within 30 days were 
considered to pertain to the same pregnancy, with the first recorded 
SwissDRG code used as delivery date (the first of all codes in the absence 
of a SwissDRG code) (MacDonald et al., 2019). Delivery codes recorded 
more than 300 days apart were treated as separate pregnancies. Those 
separated by 30 to 300 days used an inpatient SwissDRG code as de
livery date, whereas if only outpatient code(s) were reported, codes 
were excluded (Gerbier et al., 2021, 2022; Spoendlin et al., 2021). Twin 
deliveries were counted as a single pregnancy (Fig. S2).

2.4. Identification of the date of the last menstrual period and pregnancy 
trimesters

Gestational age and pregnancy start are not recorded in Swiss 
healthcare claims data during the study period. Therefore, the date of 
the last menstrual period (LMP; i.e., start of pregnancy) was estimated 
using a validated algorithm based on data from the United States (US) 
(Margulis et al., 2013). The LMP date was set at 245 days before delivery 
for preterm pregnancies (<37 weeks), and at 270 days before delivery 
for all other pregnancies (Fig. S3). This algorithm has been used in 
previous studies using the Helsana claims database (Gerbier et al., 2021, 
2022; Marxer et al., 2024; Spoendlin et al., 2021).

2.5. Time windows of interest

The observation period was divided into three mutually exclusive 
time windows: a) preconception (270 days to 1 day before LMP), b) 
pregnancy (LMP until delivery), and c) postpartum (1 to 270 days after 
delivery). The pregnancy period was further divided into 90-day tri
mesters, with the third trimester shortened in case of preterm delivery 
(Fig. S3).

2.6. Antidepressant drugs of interest and covariates

For all pregnancies, we reported maternal age at delivery, calendar 
year of delivery, inpatient vs. outpatient delivery, mode of delivery (i.e. 
presence of Cesarean section based on SwissDRG codes) and greater 
region of residence. We identified all claims for an AD of interest during 
the observation period including SSRIs, serotonin and noradrenalin re
uptake inhibitors (SNRIs; venlafaxine, duloxetine), and other ADs 
(opipramol, doxepin, bupropion, reboxetine, agomelatine, high-dose 
Hyperici herba, and vortioxetine). Many tricyclic ADs, trazodone, and 
mianserine were not considered, due to their frequent off-label use to 
treat other conditions such as pain, insomnia or migraine (up to 80% off- 
label use) but they were assessed as co-medications (Wong et al., 2017). 
Low-dose Hyperici herba products are over-the-counter products in 
Switzerland and are not recorded in our data. However, as we do not 
have any coded diagnoses for the patients in our population, we could 
not verify the indication for AD treatment.

2.7. Descriptive and statistical analysis

We quantified the exposure prevalence to ADs (≥1 claim per time 
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window) during the preconception, pregnancy, and postpartum period, 
overall (2015–2021) and by calendar year. We further quantified 
exposure prevalence to ≥2 claims per period, and to ≥2 different ADs (i. 
e. combination therapies). Additionally, we quantified the exposure 
prevalence of each specific AD of interest during preconception, preg
nancy, and postpartum overall and for each trimester separately. We 
analyzed AD exposure prevalence during preconception and pregnancy, 
stratified by greater regions (Analyseregionen - BFS, 2025) within 
Switzerland (Lemanic region, Midland, Northwestern, Zurich, Eastern, 
Central, Ticino) (For geographical information: Appendix 2, Fig. S4).

We categorized AD use patterns on a patient level into three sub
groups: 1) Preconceptional AD use: defined as pregnancies with ≥1 AD 
claim in the 9 months before conception. This subgroup was further 
divided into continuers (≥1 AD claim during pregnancy) and dis
continuers (no AD claim during pregnancy). 2) New AD use during 
pregnancy: ≥1 AD claim during pregnancy but none during the pre
conception period. 3) New AD use postpartum: ≥1 AD claim in the 9- 
month postpartum period, but none during the preconception period 
or during pregnancy.

We assessed the exposure prevalence to specific ADs during preg
nancy for all users (i.e., preconceptional users that continued the AD 
treatment and new users during pregnancy) and for new users 
separately.

Continuers, discontinuers, and new users were further stratified by 
maternal age at delivery. We also quantified the proportion of preg
nancies with psychotropic co-medication (≥1 claim before and/or dur
ing pregnancy), including antipsychotics, and hypnotics subdivided into 
benzodiazepine hypnotics and benzodiazepine-like hypnotics (zolpi
dem, zopiclone), and ADs not classified as ADs of interest.

To evaluate the role of confounding due to regional variation, we 
recalculated the main results using an extrapolation factor to adjust for 
age, year, and regional distribution of Helsana-insured women in the 
Swiss population, as described in previous studies (Gerbier et al., 2022; 
Spoendlin et al., 2021) (Tables S1 and S5-S9).

All analyses were performed using SAS® statistical software (SAS 
Institute, version 9.4, Cary, NC, USA).

This retrospective observational study utilized anonymized data and 
therefore did not require ethics committee approval. Patient consent 
was waived as only anonymized data were used.

3. Results

We included 34,584 pregnancies of 30,098 women. The first birth 
was recorded on 06.06.2016, the last birth on 04.04.2021 (due to the 
requirement of a 9-month postpartum period). The median maternal age 
at delivery was 31 years (interquartile range [IQR] 28–35). Cesarean 
section accounted for 32.7% of all deliveries, aligning with Swiss federal 
statistical data (32.0–33.2%) (Anzahl Und Rate Der Kaiserschnitte Nach 
Kanton Und Wohnregion - 2007-2022, 2023) and our previous study in 
the Swiss nationwide hospital dataset (Marxer et al., 2022). The popu
lation covered all greater Swiss regions (Table S1). Of all pregnant 
women, 788 (2.3%) were exposed to at least one AD at any time between 
conception and delivery. This proportion was robust across calendar 
years during the study period. After restricting to pregnant women with 
at least two claims for an AD during pregnancy, 443 women (1.3%) were 
exposed. During the preconceptional period, almost twice as many 
pregnant women (4.0%, N = 1386) claimed ≥1 AD (N = 868, 2.5% had 
≥2 claims), whereby the proportion of AD claims dropped in the three 
months before LMP (Table 1 and Fig. 1). AD exposure prevalence 
declined further across trimesters: with 1.6% (N = 560) in the first, 1.3% 
(N = 432) in the second, and 1.1% (N = 377) in the third trimester 
(Table 2, Fig. 1). Postpartum, AD exposure increased again to 3.7% (N =
1273, with N = 825, 2.4% with ≥2 claims).

Stratification by greater region of Switzerland revealed the highest 
exposure prevalence to ADs of interest during the 9-months pre
conceptional period and during pregnancy in the Lemanic region (5.3% 

and 2.6%), followed by Midland (4.3% and 2.6%), and Zurich (3.7% and 
2.2%). The lowest exposure prevalence was observed in Central 
Switzerland (2.4% and 1.3%) and in Northwestern Switzerland (3.4% 
and 1.8%) (Table 1).

The most frequently dispensed ADs during pregnancy were SSRIs, 
accounting for around three quarters of all AD claims (Table 2). The 
most frequently dispensed AD was escitalopram (35.2% of all exposed 
pregnancies), followed by sertraline (22.1%), and Hyperici herba 
(13.1%).

3.1. Treatment patterns of AD medication

Of 1386 preconceptional AD users, 574 (41.4%) continued AD 
treatment (‘continuers’) during pregnancy, while 812 (58.6%) dis
continued treatment (i.e. did not claim any AD during pregnancy 
(Table 3)). The median age of AD continuers was 34 years at delivery 
(IQR 30–37), which was higher than the median age of discontinuers 
(31 years, IQR 27–35). Two thirds of AD continuers had ≥2 AD claims 
during pregnancy. Further continuers were more likely to have an 

Table 1 
Number and proportion of pregnant women exposed to ADs during the 9-month 
preconception period, pregnancy, and 9-month postpartum in Switzerland be
tween 2015 and 2021.

9-month 
preconception 
period

Pregnancy 9-month 
Postpartum

N (%) N (%) N (%)

Total pregnancies 34,584 
(100.0)

Pregnant women exposed to ≥ 1 
AD of interest

1386 (4.0) 788 (2.3) 1273 (3.7)

≥2 claims for the same AD (claims 
on separate days)

868 (2.5) 443 (1.3) 825 (2.4)

≥2 claims for different ADs 155 (0.5) 47 (0.1) 156 (0.5)
Exposed to specific ADs, N (%)

SSRI Escitalopram 469 (1.4) 227 (0.7) 427 (1.2)
Sertraline 214 (0.6) 174 (0.5) 310 (0.9)
Fluoxetine 171 (0.5) 73 (0.2) 105 (0.3)
Citalopram 115 (0.3) 87 (0.3) 95 (0.3)
Paroxetine 45 (0.1) 24 (0.1) 51 (0.2)
Fluvoxamine <10 (<0.1) <10 

(<0.1)
<10 (<0.1)

SNRI Venlafaxine 131 (0.4) 66 (0.2) 96 (0.3)
Duloxetine 107 (0.3) 36 (0.1) 63 (0.2)

Hypericum Hyperici 
herba

198 (0.6) 103 (0.3) 223 (0.7)

Other ADs Bupropion 34 (0.1) 18 (0.1) 24 (0.1)
Reboxetine <10 (<0.1) <10 

(<0.1)
<10 (<0.1)

Agomelatine 37 (0.1) 14 (<0.1) 25 (0.1)
Vortioxetine 30 (0.1) <10 

(<0.1)
34 (0.1)

Opipramol <10 (<0.1) <10 
(<0.1)

<10 
(<0.01)

Doxepin <10 (<0.1) <10 
(<0.1)

<10 (<0.1)

Greater 
regionsa

Total 
pregnant 
women per 
regionb

N (%) exposed to ≥1 AD per greater region

Lemanic 
region

6′792 362 (5.3) 178 (2.6) 264 (3.9)

Midland 6′591 285 (4.3) 173 (2.6) 279 (4.2)
Northwestern 5′274 178 (3.4) 97 (1.8) 157 (3.0)
Zurich 9′525 350 (3.7) 210 (2.2) 335 (3.5)
Eastern 3′359 109 (3.3) 70 (2.1) 111 (3.3)
Central 2′787 68 (2.4) 37 (1.3) 81 (2.9)
Ticino 1′442 48 (3.3) 29 (2.0) 51 (3.5)

a Map of greater regions in Switzerland (Fig. S4).
b Some women moved to another canton during the observation period (132 

missing values).
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additional claim for a benzodiazepine hypnotic (28.7% vs 22.3%), 
antipsychotic (17.3% vs 9.1%), a benzodiazepine-like hypnotic (11.2% 
vs 8.7%), or trazodone (11.8% vs 7.3%) compared to discontinuers at 
some point before and/or during pregnancy (Table S3).

In addition to the 574 continuing AD users, 214 pregnancies (0.6% of 

all pregnancies) initiated AD treatment during pregnancy (34.1% 
Hyperici herba, 24.3% escitalopram, 16.8% sertraline) (Table S4). The 
majority (62.0%) of these new users discontinued the medication after 
delivery (Table 3).

In total, we observed a claim for at least one AD during the 9-month 
postpartum period in 1273 pregnancies (3.7% of all pregnancies). Of 
those, 48% (615 users) were new users who had not claimed an AD 
during preconception or during pregnancy (Table 3).

No meaningful discrepancies were observed when extrapolating data 
to the demographic distribution of the overall Swiss population with 
4.0%, 2.3%, and 3.8% claiming an AD during preconception, pregnancy, 
and postpartum, respectively (Tables S1 and S5-S9).

4. Discussion

In this descriptive study, we used claims data to assess the exposure 
prevalence to and use patterns of ADs before, during, and after preg
nancy in Switzerland between 2015 and 2021. Of 34,584 pregnancies 
(among 30,098 women), 4% of pregnant women claimed at least one AD 
during a nine-month preconceptional period, 2.3% during pregnancy, 
and 3.7% during the postpartum period. SSRIs accounted for around 
three quarters of AD claims during pregnancy. AD exposure prevalence 
during pregnancy varied by region with the highest exposure in the 
French speaking Lemanic region (2.6%), and the lowest in rural regions 
in the German speaking part of Switzerland (1.3%, Central Switzerland).

Switzerland's health care system is highly fragmented, and data on 
AD use during pregnancy is scarce (Gerbier et al., 2022; Twerenbold 
et al., 2022). Reassuringly, the 2.3% exposure prevalence observed in 
our study is consistent with findings from other high-income countries. 
A Dutch claims-based study reported that 2% of women claimed ADs 
during pregnancy (2000-2003), while observational studies from Scan
dinavia, Germany, France, Canada, and the US reported an exposure 
prevalence between 1% (Germany) and 8% (US) (Bénard-Laribière 
et al., 2018; Grandt et al., 2021; Hayes et al., 2012; Huybrechts et al., 
2013; Ramos et al., 2007; Ververs et al., 2006; Zoega et al., 2015). 
Interestingly, a 2025 study based on claims data from a different Swiss 
health insurance (CSS), observed that only 1.6% of pregnant women 
claimed at least one AD during pregnancy, which is likely explained by 
differential regional coverage of the different health insurances in 
Switzerland (see later in the Discussion) (Dupuis et al., 2026).

In our study, 0.6% of pregnant women initiated some AD treatment 
during pregnancy, which was similar to a French study (0.4%), but 
lower than in a US study (4%). The most prescribed ADs were SSRIs, 
accounting for 75% of all AD claims before and during pregnancy, 
consistent with a population-based study in six European regions and a 
Swiss study (Charlton et al., 2015; Dupuis et al., 2026).

Almost two-thirds of women who claimed ADs preconceptionally 
discontinued treatment during pregnancy, consistent with Dutch and 
French claims-based studies which reported 60% and 68% discontinu
ation (Bénard-Laribière et al., 2018; Ververs et al., 2006). Due to the lack 
of clinical data in our data source, we cannot determine if discontinu
ation was medically indicated or reflected undertreatment. Benefits and 
risks of antidepressant treatment have to be balanced carefully, and 
treatment decisions during pregnancy are highly individual, with 
guidelines (NICE, 2020; Schenkel et al., 2018; Vickery, 2023) remaining 
relatively unspecific and generally advising to either continue the 
medication, combine different treatment options, or consider alternative 
approaches such as psychotherapy (Grote et al., 2009). However, 
discontinuation of AD treatment during pregnancy is associated with an 
up to five times higher risk of recurrent major depression and increases 
the risk of postpartum depression (Bayrampour et al., 2020; Cohen et al., 
2006). Furthermore, untreated or inadequately treated depression and 
anxiety during pregnancy are associated with preterm birth, intrauterine 
growth restriction, lower birth weight, poorer neonatal outcome, such as 
NICU admission, and intergenerational transmission of risk for chil
dren's behavioral and psychological symptoms (Ghimire et al., 2020; 

Fig. 1. Antidepressant exposure across pregnancy stages. 
Proportion of pregnant women with ≥1 claim for an antidepressant during 
three-month intervals during the preconceptional period, pregnancy, and 
postpartum period.a 

aProportions differ to Table 1 due to differences in time intervals (i.e., 9-month 
vs. 3-month time intervals). 
Abbreviations: AD, antidepressant; SSRI, selective serotonin reuptake inhibitor; 
T1, trimester 1; T2, trimester 2; T3, trimester 3.

Table 2 
Number and proportion of pregnant women with a claim for an AD during 
pregnancy overall and stratified by AD substance and trimester in the Swiss 
Helsana claims database between 2015 and 2021.

During pregnancy 
overall

1st 
trimester

2nd 
trimester

3rd 
trimester

N (%) 
(% per substance 
during pregnancy)

N (%) N (%) N (%)

Total 
pregnancies

34,584

Any AD 788 (2.3) 560 (1.6) 432 (1.3) 377 (1.1)
SSRI

Escitalopram 277 (0.8) 154 (0.5) 122 (0.4) 108 (0.3)
Sertraline 174 (0.5) 115 (0.3) 112 (0.3) 106 (0.3)
Fluoxetine 73 (0.2) 67 (0.2) 23 (0.1) 19 (0.1)
Citalopram 87 (0.3) 61 (0.2) 55 (0.2) 45 (0.1)
Paroxetine 24 (0.1) 20 (0.1) <10 

(<0.1)
<10 
(<0.1)

Fluvoxamine <10 (<0.1) <10 
(<0.1)

<10 
(<0.1)

<10 
(<0.1)

SNRI
Venlafaxine 66 (0.2) 50 (0.1) 49 (0.1) 36 (0.1)
Duloxetine 36 (0.1) 31 (0.1) 11 (<0.1) 11 (<0.1)
Hyperici 
herba

103 (0.3) 44 (0.1) 44 (0.1) 39 (0.1)

Other ADs
Bupropion 18 (0.1) 14 (<0.1) <10 

(<0.1)
<10 
(<0.1)

Reboxetine 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Agomelatine 14 (<0.1) 12 (<0.1) 0 (0.0) <10 

(<0.1)
Vortioxetine <10 (<0.1) <10 

(<0.1)
<10 
(<0.1)

0 (0.0)

Opipramol 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Doxepin <10 (<0.1) <10 

(<0.1)
<10 
(<0.1)

0 (0.0)
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Gimbel et al., 2021; Jeličić et al., 2022). Furthermore, suicide is 
recognized as one of the leading causes of death during and shortly after 
pregnancy in high-income countries (Khalifeh et al., 2016).

Despite these known risks, women and healthcare providers often 
worry more about potential teratogenic effects of drugs, than about risks 
imposed by omitting necessary drug treatment during or in anticipation 
of pregnancy (Mulder et al., 2018). This concern has been heightened by 
historical events, such as the thalidomide scandal (Rajkumar, 2004). 
Risks associated with AD use during pregnancy are present but are 
smaller than originally communicated. In 2005 the US Food and Drug 
Association (FDA) and the German Federal Institute for Drugs and 
Medical devices (BfArM) issued a warning regarding an increased risk of 
cardiac malformations in association with paroxetine (BfArM - Ris
ikoinformationen -Paroxetine, 2006; Public Health Advisory: Paroxetine, 
2005). However, two decades of post-marketing observational evidence 
suggest that this association was most likely spurious due to detection 
bias (Eleftheriou et al., 2023; Fischer Fumeaux et al., 2019; Huybrechts 
et al., 2014; Myles et al., 2013; Reefhuis et al., 2015; Reis and Kllén, 
2010; Wisner et al., 2020). Nevertheless, AD use in pregnancy remains 
associated with a small excess risk of persistent pulmonary hypertension 
in the newborn (PPHN) of 1–2 excess cases per 1000 live births (mainly 
due to SSRI exposure) (Raffel et al., 2007). Moreover, approximately 
30% of newborns exposed to ADs during pregnancy (mainly SSRIs and 
selective serotonin and norepinephrine reuptake inhibitors (SNRI) 
(Petersen et al., 2011)) exhibit postnatal adaptation syndrome (PNAS), 
which manifests in with mild symptoms in most cases (Grigoriadis et al., 
2013; Raffel et al., 2007).

Two thirds of women who continued AD treatment during pregnancy 
claimed at least two packages, suggesting long-term treatment. Con
tinuers were also more likely to use co-medications, such as benzodi
azepine hypnotics, antipsychotics, and benzodiazepine-like hypnotics, 
compared with individuals who discontinued antidepressant treatment, 
consistent with findings from another Swiss study (Dupuis et al., 2026). 
This probably reflects more severe or concomitant mental health con
ditions, since comorbidity between mental disorders is common 

(McGrath et al., 2020). The proportion of women with at least two 
separate claims for ADs was lower and varied across the observation 
period (between 1.3% during pregnancy and 2.5% preconceptionally). 
Since a single package is unlikely to cover the entire nine-month period, 
it is likely that not all women continued treatment for a longer duration. 
Thus, our primary analysis, which focuses on women with at least one 
claim per observation period, may overestimate the number of women 
receiving continuous treatment. Furthermore, it is important to high
light that this study evaluated AD utilization in the peri-pregnancy 
period but does not provide insight into the prevalence of depression 
and/or anxiety in the Swiss population. Swiss claims data do not record 
outpatient diagnoses, preventing us from assessing the proportion of 
women with untreated diagnosed or undiagnosed depression or anxiety. 
In the 2022 Swiss health survey (a 5-yearly telephone-interview based 
survey), (Schweizerische Gesundheitsbefragung 2022 - BFS, 2022) 9.8% of 
the adult Swiss population indicated that they experienced strong or 
moderate depressive symptoms within the past two weeks. While the 
population of pregnant women differs from the overall Swiss population, 
it is likely that the proportion of depression and anxiety during preg
nancy is higher and that the women with AD use in our study represent 
those with more severe symptoms.

The same health survey reported regional differences in depressive 
symptom prevalence, with the French speaking part of Switzerland 
showing an almost 1.5 times higher proportion (12.9%) compared to the 
German speaking part (8.7%). We observed the highest AD exposure 
during pregnancy of 2.6% in the Lemanic region and Midland (mostly 
French speaking), followed by the canton of Zurich (2.2%). This may 
reflect the higher prevalence of depression and anxiety in these areas. 
The Swiss health survey also revealed higher overall medication use in 
the French speaking regions, which might be reflected in our results. The 
lowest prevalence of AD exposure was observed in Central Switzerland 
(1.3%), consistent with the survey's findings of the lowest depressive 
symptoms prevalence (8%) and lowest medication use in Central 
Switzerland. However, we did not observe a higher AD exposure in the 
Italian speaking part of Switzerland (2%), despite the higher rate of 

Table 3 
Subgroups of AD users with different use patterns.

  
N (%) of all 

pregnancies 

9-month 
p a  

 
Pregnancyb 

 

9-month 
postpartumc 

 
N (%) of all 

pregnancies 
Total pregnancies: N= 34,584 

  574 (1.7)    411 (1.2) 

      163 (0.5) 
  812 (2.3)    646 (1.9) 

      166 (0.5) 
  214 (0.6)    81 (0.2) 
 

     133 (0.4) 
  615 (1.8)    615 (1.8) 

AD use 

New AD use  
(during pregnancy) 

New AD use 
(postpartum) 

Height of the cells is proportional to the subgroup prevalence.
aN = 1386.
bN = 788.
cN = 1273.
No claim .
≥1 claim .
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strong and moderate depressive symptoms in the Swiss health survey 
(10.5%). We cannot speculate on the exact reasons for these regional 
differences, but cultural factors such as differences in stigma around 
mental health conditions and availability of outpatient psychiatric and 
psychological services may play a role (Schuler et al., 2020). However, 
overall health care cost and health care premiums in the French 
speaking part of Switzerland surpass those in the German speaking part 
by 20% on average (Schleiniger, 2014). Thus, overall differences in 
health-care seeking behaviour may be key drivers behind this finding.

It is important to consider that our study included only 5.6% of all 
pregnancies in Switzerland between 2015 and 2021, i.e. of women 
insured with Helsana and continuous insurance coverage during the 
observation period (Marxer et al., 2024). Basic mandatory health in
surance is required in Switzerland, but individuals can choose their in
surance provider. Helsana is most strongly represented in the regions of 
Zurich, Ticino, Lemanic region, and Midland (Statistik der obligatorischen 
Krankenversicherung (OKP) |opendata.swiss, 2026). The above mentioned 
Swiss study, which observed lower AD utilization rates than we did used 
data from the health insurance CSS, which is strongly represented in 
Central Switzerland, showing the great role regional differences may 
play. However, extrapolation of our results to the overall Swiss popu
lation did not meaningfully change our results (Supplementary 
Tables S1, S5–9), suggesting that differences in regional coverage are 
non-differential in this study.

Although we cannot entirely exclude the possibility of differences in 
socioeconomic status across women insured with different health in
surance provider, the comparable distribution of income classes does not 
suggest significant disparities (Felder et al., 2024).

Postpartum depression (PPD) affects approximately 10–14% of 
women in high-income countries (Bai et al., 2023). In our study popu
lation, 3.7% claimed ADs postpartum, which is higher than in Danish 
(1.5–2%) and Dutch (2.9%) observational studies (Munk-Olsen et al., 
2012; Ververs et al., 2006). However, this reported AD use likely reflects 
monitoring intensity rather than the actual PPD prevalence. Remark
ably, 50% of the postpartum AD users (1.9% of all pregnancies) were 
new users. On the other hand, in our study 40% of all AD users during 
pregnancy did not have any claims recorded during the postpartum 
period, despite the fact that depression during pregnancy is associated 
with a higher risk for PPD (Stewart and Vigod, 2016). Further studies are 
required to investigate the reasons and consequences of this high 
treatment discontinuation rate. Swiss claims data do not capture 
symptom onset, but a PPD screening program in Pittsburgh (US) re
ported that 24.9% of women with depression had symptoms before 
pregnancy, 36.7% during, and 38.4% between delivery and four to six 
weeks postpartum (Fisher et al., 2016).

4.1. Limitations

In addition to the strengths discussed above, several limitations 
should be considered. First, our study only included pregnancies 
resulting in live or stillbirths after gestational week 22, as spontaneous 
abortions and terminations are not reliably recorded in Swiss billing 
data. Spontaneous abortions - due to various reasons - are common. In 
our data, we cannot draw conclusions about the mental health pro
dromes or mental health consequences of these events during early 
pregnancy. Second, the date of LMP was not recorded in the data and 
had to be estimated, potentially leading to discrepancies between the 
true and the estimated start of pregnancy for some women. However, we 
do not expect a major impact on the results. Further, from 2021 onward, 
ultrasound-based pregnancy start dates will be recorded, improving 
accuracy for future studies. Third, we cannot confirm whether and how 
many ADs were taken by patients claiming ADs, as we did not have 
information on patient adherence. Finally, while we describe AD use 
before, during, and after pregnancy, we cannot assess whether the 
medication was clinically indicated, nor its impact on a woman's con
dition due to the lack of clinical information.

5. Conclusion

In conclusion, 4 out of 100 women in Switzerland were exposed to 
ADs within 9 months before pregnancy and 2.3 per 100 during preg
nancy (ongoing or new users). Of all preconceptional AD users, 60% 
discontinued treatment before pregnancy or when they became preg
nant. Those users who maintained treatment during pregnancy are likely 
those with more severe mental health conditions. Nevertheless, in view 
of the fact that untreated depression in pregnancy may lead to severe 
long-term consequences for mother and child, this high discontinuation 
rate might be of concern. Our findings highlight the continued impor
tance of addressing mental health during pregnancy as a key public 
health issue in Switzerland.
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Ramos, É., Oraichi, D., Rey, É., Blais, L., Bérard, A., 2007. Prevalence and predictors of 

antidepressant use in a cohort of pregnant women. BJOG: Int. J. Obstet. Gynaecol. 
114 (9), 1055–1064. https://doi.org/10.1111/j.1471-0528.2007.01387.x.

A. Danelli et al.                                                                                                                                                                                                                                 Journal of Aϱective Disorders 403 (2026) 121483 

7 

https://doi.org/10.1016/j.jad.2026.121483
https://doi.org/10.1016/j.jad.2026.121483
https://www.bfs.admin.ch/bfs/de/home/statistiken/querschnittsthemen/raeumliche-analysen/raeumliche-gliederungen/analyseregionen.html
https://www.bfs.admin.ch/bfs/de/home/statistiken/querschnittsthemen/raeumliche-analysen/raeumliche-gliederungen/analyseregionen.html
https://www.bfs.admin.ch/bfs/de/home/statistiken/querschnittsthemen/raeumliche-analysen/raeumliche-gliederungen/analyseregionen.html
https://www.bfs.admin.ch/asset/de/28625248
https://www.bfs.admin.ch/asset/de/28625248
https://atcddd.fhi.no/atc_ddd_index/
https://doi.org/10.1155/2023/8403222
https://doi.org/10.4088/JCP.19r13134
https://doi.org/10.1111/bcp.13608
https://doi.org/10.1089/jwh.2019.7781
https://doi.org/10.1089/jwh.2019.7781
https://www.bfarm.de/SharedDocs/Risikoinformationen/Pharmakovigilanz/DE/RI/2006/RI-paroxetin1b-healthcare-prof-letter.html
https://www.bfarm.de/SharedDocs/Risikoinformationen/Pharmakovigilanz/DE/RI/2006/RI-paroxetin1b-healthcare-prof-letter.html
https://www.bfarm.de/SharedDocs/Risikoinformationen/Pharmakovigilanz/DE/RI/2006/RI-paroxetin1b-healthcare-prof-letter.html
https://doi.org/10.1111/1471-0528.13143
https://doi.org/10.1001/jama.295.5.499
https://doi.org/10.1001/jama.295.5.499
https://doi.org/10.1016/j.jad.2025.120833
https://doi.org/10.1016/j.jad.2025.120833
https://doi.org/10.3390/IJERPH20166565
http://refhub.elsevier.com/S0165-0327(26)00334-4/rf0065
http://refhub.elsevier.com/S0165-0327(26)00334-4/rf0065
http://refhub.elsevier.com/S0165-0327(26)00334-4/rf0065
https://doi.org/10.1080/14740338.2019.1658740
https://doi.org/10.1080/14740338.2019.1658740
https://doi.org/10.1016/j.jad.2016.05.063
https://doi.org/10.1016/j.jad.2016.05.063
https://doi.org/10.4414/SMW.2021.w30048
https://doi.org/10.3390/ijerph19031456
https://doi.org/10.1016/j.earlhumdev.2020.105243
https://doi.org/10.1016/j.earlhumdev.2020.105243
https://doi.org/10.1080/14767058.2021.1998441
http://refhub.elsevier.com/S0165-0327(26)00334-4/rf0100
http://refhub.elsevier.com/S0165-0327(26)00334-4/rf0100
https://doi.org/10.4088/JCP.12r07967
https://doi.org/10.4088/JCP.12r07967
https://doi.org/10.1176/appi.ps.60.3.313
https://doi.org/10.1176/appi.ps.60.3.313
https://doi.org/10.1016/j.ajog.2012.04.028
https://doi.org/10.1016/j.ajog.2012.04.028
https://doi.org/10.1016/j.genhosppsych.2012.12.010
https://doi.org/10.1056/nejmoa1312828
https://doi.org/10.3390/ijms232213932
https://doi.org/10.1016/S2215-0366(16)00003-1
https://doi.org/10.1016/S2215-0366(16)00003-1
https://doi.org/10.1002/pds.4794
https://doi.org/10.1002/pds.3284
https://doi.org/10.1002/pds.3284
https://doi.org/10.3390/IJERPH19137922/S1
https://doi.org/10.3390/IJERPH19137922/S1
https://doi.org/10.57187/S.3616
https://doi.org/10.1111/AOGS.15052
https://doi.org/10.1111/AOGS.15052
https://doi.org/10.1017/S2045796020000633
https://doi.org/10.1017/S2045796020000633
https://doi.org/10.2147/PPA.S146091
https://doi.org/10.1111/J.1600-0447.2011.01784.X
https://doi.org/10.1111/J.1600-0447.2011.01784.X
https://doi.org/10.1177/0004867413492219
https://doi.org/10.1177/0004867413492219
https://www.nice.org.uk/guidance/cg192
https://doi.org/10.4088/JCP.10m06090blu
https://wayback.archive-it.org/7993/20161022205406/http://www.fda.gov/Drugs/DrugSafety/PostmarketDrugSafetyInformationforPatientsandProviders/ucm051731.htm
https://wayback.archive-it.org/7993/20161022205406/http://www.fda.gov/Drugs/DrugSafety/PostmarketDrugSafetyInformationforPatientsandProviders/ucm051731.htm
https://wayback.archive-it.org/7993/20161022205406/http://www.fda.gov/Drugs/DrugSafety/PostmarketDrugSafetyInformationforPatientsandProviders/ucm051731.htm
http://refhub.elsevier.com/S0165-0327(26)00334-4/rf0200
https://doi.org/10.4065/79.7.899
https://doi.org/10.1111/j.1471-0528.2007.01387.x


Reefhuis, J., Devine, O., Friedman, J.M., Louik, C., Honein, M.A., 2015. Specific SSRIs 
and birth defects: Bayesian analysis to interpret new data in the context of previous 
reports. BMJ (Online) 351, 1–8. https://doi.org/10.1136/bmj.h3190.

Reis, M., Kllén, B., 2010. Delivery outcome after maternal use of antidepressant drugs in 
pregnancy: an update using Swedish data. Psychol. Med. 40 (10), 1723–1733. 
https://doi.org/10.1017/S0033291709992194.

Schenkel, L., Simões-Wüst, A.P., Hösli, I., Von Mandach, U., 2018. Drugs in pregnancy 
and lactation - medications used in Swiss obstetrics. Zeitschrift Fur Geburtshilfe Und 
Neonatologie 222 (4), 152–164. https://doi.org/10.1055/s-0043-124975.

Schleiniger, R., 2014. Health care cost in Switzerland: quantity- or price-driven? Health 
Policy 117 (1), 83–89. https://doi.org/10.1016/j.healthpol.2014.04.004.

Schuler, D., Tuch, A., Peter, C., 2020. Psychische Gesundheit in der Schweiz. www. 
obsan.ch.

Schweizerische Gesundheitsbefragung 2022 - BFS. https://www.bfs.admin.ch/bfs/ 
de/home/statistiken/kataloge-datenbanken.gnpdetail.2024-0159.html, 2022.

Spoendlin, J., Eva, B., Graber Sereina, M., Marlene, R., Marxer Carole, A., Stephan, R., 
Christoph, M., Ursula, W., Alice, P., 2021. Use of valproate in pregnancy and in 
women of childbearing age between 2014 and 2018 in Switzerland: a retrospective 
analysis of Swiss healthcare claims data. Swiss Med. Wkly. 151 (1), 1–7. https://doi. 
org/10.4414/smw.2021.20386.

Statistik der obligatorischen Krankenversicherung (OKP) |opendata.swiss. https://open 
data.swiss/de/dataset/statistik-der-obligatorischen-krankenversicherung-okp, 2026.

Stewart, D.E., Vigod, S., 2016. Postpartum depression. N. Engl. J. Med. 375 (22), 
2177–2186. https://doi.org/10.1056/NEJMcp1607649.

SwissDRG System 9.0/2020. https://www.swissdrg.org/de/akutsomatik/archiv-swissd 
rg-system/swissdrg-system-902020, 2020.

Twerenbold, S., Schur, N., Wittwer, N., Schneider, C., Marxer, C., Spöndlin, J., 
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