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Abstract
The COVID-19 pandemic affects society and may especially have an impact on mental health of vulnerable groups, such as 
perinatal women. This prospective cohort study of 669 participating women in the Netherlands compared perinatal symptoms 
of depression and stress during and before the pandemic. After a pilot in 2018, recruitment started on 7 January 2019. Up until 1 
March 2020 (before the pandemic), 401 women completed questionnaires during pregnancy, of whom 250 also completed post-
partum assessment. During the pandemic, 268 women filled out at least one questionnaire during pregnancy and 59 postpartum 
(1 March–14 May 2020). Pregnancy-specific stress increased significantly in women during the pandemic. We found no increase 
in depressive symptoms during pregnancy nor an increase in incidence of high levels of postpartum depressive symptoms during 
the pandemic. Clinicians should be aware of the potential for increased stress in pregnant women during the pandemic.
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Introduction

The outbreak of the COVID-19 pandemic and subsequently 
the lockdown has had a substantial impact on society, 
especially for vulnerable groups in the population such as 
pregnant women. Pregnancy and the postpartum period 
are already vulnerable periods of time, which can co-occur 
with heightened levels of distress in many women (Woody 
et al. 2017). Moreover, this pandemic has led to substan-
tial changes in obstetric care; for example, the frequency 

of face-to-face consultations decreased during pregnancy 
(Coxon et al. 2020). Pregnant women had to deal with the 
anxiety of infection, along with many other uncertainties 
such as the concern that their partner may not be present 
at delivery. On top of that, there is very limited knowledge 
about the susceptibility or altered disease course for COVID-
19 during pregnancy, and what the possible effect might 
be for the unborn child. The social distancing guidelines 
and travel restrictions may also have resulted in increased 
social isolation (Lebel et al. 2020; Usher et al. 2020). Con-
sequently, it might have been difficult to bond with other 
pregnant women, also because of cancelled perinatal classes. 
Furthermore, postpartum women may not have been able to 
celebrate the birth of the baby with friends and family and 
had to deal with stress and exhaustion without assistance of 
friends, family, or professional caregivers due to the COVID-
19 guidelines. Additionally, much time was spent at home 
during the pandemic, which in some cases has led to strained 
relationships with the partner during the pandemic (Lebel 
et al. 2020). In a Canadian study, it was found that 18% of the 
women lost their job due to the COVID-19-pandemic (Lebel 
et al. 2020), which could have caused financial uncertainties. 
Together, these COVID-19-related changes have the poten-
tial to increase fear and worries in pregnant women (Ravaldi 
et al. 2020), and impact perinatal mental health.
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Understandably, research on the impact of the COVID-19 
pandemic on perinatal women’s mental health is still very 
sparse. The first reports on this topic show higher prevalence 
of perinatal depression and anxiety during the COVID-19 
pandemic, as compared to norm data before the pandemic, 
both in pregnant and postpartum women (Ceulemans et al. 
2020; Lebel et al. 2020). In another study, the incidence of 
high depression and high anxiety scores were higher in preg-
nant and postpartum women during pregnancy as compared 
to pre-pandemic scores that women retrospectively recalled 
(Davenport et al. 2020). During the pandemic, the incidence 
of maternal depression and anxiety was also found to be 
higher in mothers of children aged 0 to 8 years (Cameron et al. 
2020). These studies show that perinatal women may be espe-
cially vulnerable to psychological distress during the COVID-
19 pandemic. Nonetheless, these studies have several major 
methodological shortcomings, particularly by using cross-
sectional data, retrospective measurements, and/or comparing 
pandemic data to norm data (no matching control group). On 
the other hand, Pariente et al. (2020) found that postpartum 
women during the COVID-19 pandemic had a lower risk for 
high depression scores shortly after giving birth compared to 
a control group of women who gave birth a few years prior to 
the pandemic. In addition, Silverman et al. (2020) found an 
improvement in depressive symptoms during pregnancy in 
women with low socioeconomic status, after the implementa-
tion of social restrictions compared to the early stages of the 
COVID-19 pandemic. While these studies provide important 
information, studies that are able to compare pregnant women 
during the pandemic with a matching control group of women 
that were pregnant right before the pandemic are necessary to 
make better inferences about the mental health effects of the 
pandemic on the pregnant population.

The current prospective cohort study from the Nether-
lands, the Brabant Study (Meems et al. 2020), provides the 
unique opportunity to fill this gap. The Brabant Study is one 
of very few studies worldwide for which inclusion continued 
during the COVID-19 pandemic. The recruitment started in 
2019 and continued during the pandemic, as well as during 
the 3-month-long strict nationwide lockdown (March–May 
2020). Moreover, Brabant is in the south of the Netherlands, 
which proved to be one of the pandemic epicenters in Europe. 
Consequently, the current study provides a unique opportunity 
to compare symptoms of depression and stress in the perinatal 
period during and right before the COVID-19 pandemic.

Method

Participants and procedure

The current study is part of a longitudinal prospective 
cohort study (the Brabant Study) (Meems et al. 2020) 

among pregnant women who are followed from 12 weeks 
pregnancy until 10 weeks postpartum. Eligible pregnant 
women were recruited by community midwife practices 
and hospitals in Brabant, the Netherlands. After a pilot 
in 2018 (started 13 May 2018), recruitment started on 7 
January 2019 and is still ongoing. Details on the design of 
the Brabant Study are described elsewhere (Meems et al. 
2020). In short, Dutch pregnant women (18 + years) who 
had their first antenatal visit before 14 weeks of gestation 
were eligible for participation. Exclusion criteria were as 
follows: multiple pregnancy, known endocrine disorder 
before pregnancy (other than thyroid function problems), 
diabetes type I, rheumatoid arthritis, severe psychiatric 
disease (schizophrenia, borderline personality disorder, 
or bipolar disorder), HIV, drug or alcohol addiction prob-
lems or any other disease resulting in treatment with drugs 
that are potentially adverse for the fetus and need care-
ful follow-up during pregnancy. Moreover, women must 
have access to the internet. As reported by community 
midwives, 70% of the women who met inclusion crite-
ria were willing to participate. This reflects 993 women 
to be eligible to participate up until mid-May 2020, of 
which 694 indicated that they were willing to participate. 
Women were included in the analyses if they had com-
pleted at least one questionnaire during pregnancy (12, 
20, or 28 weeks of pregnancy). Of these 694 women, 25 
(3.6%) failed to complete any of the three questionnaires 
during pregnancy due to various reasons (e.g., personal 
reasons, incomplete informed consent, or pregnancy loss) 
(see Fig. 1 for flowchart of participant inclusion).

Participating women completed online questionnaires 
during all three trimesters of pregnancy and 8 to 10 weeks 
postpartum. Up until 1 March 2020, before the COVID-
19 pandemic started in the Netherlands, 401 women 
completed questionnaires during pregnancy (trimester 1: 
N = 393; trimester 2: N = 350; trimester 3: N = 350), of 
whom 250 also completed postpartum assessment. Dur-
ing the pandemic, from 1 March 2020 to 14 May 2020, 
268 women filled out at least one questionnaire during 
pregnancy (trimester 1: N = 265; trimester 2: N = 203; tri-
mester 3: N = 110), and 59 completed postpartum assess-
ment. This resulted in data of 669 participants to be ana-
lyzed in the current study. Because the pandemic period 
was defined as the 3-month nationwide strict lockdown, 
this study period ended before all women had completed 
assessment in the third trimester of pregnancy or postpar-
tum. During pregnancy 436 completed all questionnaires, 
131 completed two questionnaires and 102 completed one 
questionnaire.

These participating women had a mean age of 30.83 
(SD = 3.66), 66.6% was highly educated (Bachelor’s 
degree or higher), and 97.4% had a Dutch ethnic back-
ground. The majority of women were employed (94.8%), 
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of which only 4 (0.6%) indicated they would not return 
to work after maternity leave. Of the 669 participating 
women, 98.8% had a partner, of which 98.9 were in a het-
erosexual relationship. The majority of the partners were 
employed (99.4%). Furthermore, 316 (48.2%) women were 
primiparous, 164 (24.8%) women had a previous miscar-
riage or abortion, 48 (7.3%) women had an unplanned 
pregnancy, and 77 (11.5%) women had a previous diag-
nosis of depression. Table 1 shows the demographic char-
acteristics of the women who were pregnant before and 

during the COVID-19 pandemic. The demographic char-
acteristics between the pandemic and pre-pandemic group 
were similar with regard to age, education, employment, 
marital status, parity, unplanned pregnancy, previous mis-
carriage, and previous diagnosis of depression.

The study was approved by Medical Ethics Com-
mittee at the Máxima Medical Centre Veldhoven 
(L64091.015.17). All participants provided written 
informed consent.

Fig. 1   Flowchart of participant 
inclusion

Eligible for inclusion by midwives 

(n = 993)

Agreed to participate 

(n = 694)

Included in analyses 

(n = 669)

− Before COVID-19 

(n = 401)

− During COVID-19 

(n = 268)

No response or 

declined to participate 

(n = 298)

Excluded from analyses 

(missing all questionnaires 

due to various reasons (e.g. 

personal reasons, incomplete 

informed consent, pregnancy 

loss))

(n = 25) 

Table 1   Demographic 
characteristics of women who 
were pregnant before and 
during the COVID-19 pandemic 
(N = 669)

The pandemic group completed at least one questionnaire between 1 March 2020 and 14 May 2020. High 
Education, Bachelor’s degree or higher; SD, standard deviation

Pregnancy (N = 669) Pre-pandemic group (N = 401) Pandemic group (N = 268)

Demographics N % Mean (SD) Range N % Mean (SD) Range

Age 395 30.88 (3.67) 21–41 265 30.75 (3.64) 19–45
High education 255 64.6 184 69.7
Employment 372 94.7 252 95.1
Having a Partner 380 98.4 260 99.2
Primiparous 177 45.4 139 52.5
Unplanned pregnancy 24 6.1 24 9.1
Previous miscarriage 96 24.3 68 25.7
Previous diagnosis of depression 36 11.6 41 15.5
BMI 391 24.01 17–42 265 24.08 18–37
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Measures

Depressive symptoms

The 10-item Edinburgh (Postnatal) Depression Scale (E(P)
DS) was used to measure depressive symptoms during 
pregnancy and postpartum (Cox et al. 1987). The E(P)DS 
is a frequently used and widely applicable instrument for 
perinatal use (O’Connor et al. 2016). Items were rated on 
a 4-point Likert-type scale. Total scores range between 0 
and 30, with higher total scores indicating higher levels of 
depressive symptoms. A score higher than 12 was used to 
identify the women at risk for high levels of postpartum 
depressive symptoms (Cox et al. 1987). The Cronbach’s 
alpha of the E(P)DS varied between α = 0.85 and α = 0.86 
in the current study.

Pregnancy‑specific stress

We assessed pregnancy-specific stress using the 10-item 
adapted version of the negative affect subscale of the Til-
burg Pregnancy Distress Scale (TPDS-NA). The scale 
assesses worries during pregnancy about fetal health, 
childbirth, and delivery (Boekhorst et al. 2020). Examples 
of items are “I worry about the pregnancy” and “I get very 
tense hearing stories about deliveries.” Items were rated on 
a 4-point Likert-type scale (0 = very often, 1 = fairly often, 
2 = now and then, 3 = rarely or never). Total scores range 
from 0 to 30, with higher total scores indicating higher lev-
els of pregnancy-specific stress. The TPDS showed good 
psychometric properties regarding internal consistency, 
test–retest reliability, hypotheses testing, and concurrent 
validity (Boekhorst et al. 2020) and has been reviewed as 
excellent in terms of its internal consistency and struc-
tural validity (Evans et al. 2015). Since its development, 
the TPDS has been translated into various languages such 
as, among others, English, Portuguese, Turkish, Spanish, 
Mandarin, and Japanese. The TPDS-NA has been shown to 
correlate significantly with the E(P)DS at all trimesters of 
pregnancy (range r = 0.50–0.54, all p < 0.001) (Boekhorst 
et al. 2020) and with the Generalized Anxiety Disorder–7 
(r = 0.52, p < 0.001) (Pop et al. 2011). The Cronbach’s 
alpha ranged from α = 0.80 to α = 0.86 for the TPDS-NA 
in the current study.

Statistical analyses

Mixed models statistics were used to analyze the possi-
ble effect of the pandemic on the individual trajectory of 
depression and stress symptoms over time (different trimes-
ters of pregnancy). We selected covariates based on the-
ory (age, education, parity, previous depression, previous 

miscarriage, unplanned pregnancy, and employment) (for 
review see Biaggi et al. 2016). For mixed model analyses, 
all cases can be included, including those that do not have 
measurements for every point in time (Bagiella et al. 2000). 
Therefore, all participants that completed at least one assess-
ment during pregnancy were included in the analyses. As 
an assistance to the interpretation of results, the significant 
coefficients in terms of percentage change in symptoms per 
unit change [formula: (expβ-1)*100] were reported. Next, 
logistic regression analysis was used to examine whether 
perinatal pandemic women were more likely (OR, 95%CI) 
to develop high levels of postpartum depressive symptoms 
than pre-pandemic women, using the predefined postpartum 
cut-off (> 12) for the E(P)DS.

Results

The Pearson r correlations between the E(P)DS and the 
TPDS-NA were r = 0.49 at trimester 1, r = 0.50 at trimester 
2, and r = 0.56 at trimester 3 (all p < 0.001).

For the pre-pandemic group, the median score on the 
E(P)DS was 4 (IQR = 6) in the first trimester, 4 (IQR = 5) 
in the second trimester, and 4 (IQR = 7) in the third tri-
mester. For the pandemic group, the median score on the 
E(P)DS was 4 (IQR = 5) in the first trimester, 4 (IQR = 6) 
in the second trimester, and 5.5 (IQR = 6) in the third tri-
mester. With regard to the TPDS-NA, the pre-pandemic 
group had a median score of 4 (IQR = 4) in the first trimes-
ter, 4 (IQR = 5) in the second trimester, and 3 (IQR = 6) 
in the third trimester. The pandemic group had a median 
TPDS-NA score of 5 (IQR = 5) in the first trimester, 4 
(IQR = 6) in the second trimester, and 4 (IQR = 7) in the 
third trimester.

Results of mixed model analyses showed that for the 
E(P)DS-model, the main effect of the pandemic was not a 
significant predictor of depressive symptoms throughout 
pregnancy (β = − 0.03, SE = 0.32, t = − 0.09, p = 0.925). 
The results of the current study showed that there was a 
slight increase in depressive symptoms from trimester 1 to 
trimester 3, but this effect of time was not significant (F (2, 
881.14) = 1.21, p = 0.300).

However, the TPDS-NA-model showed a main effect of 
pandemic (β = − 0.69, SE = 0.32, t = − 2.13, p = 0.034) on 
pregnancy-specific stress symptoms. The beta coefficient 
can be explained as the percentage change in stress per unit 
change in the pandemic group, corresponding to 49.7% 
higher stress scores in the pandemic group. The effect 
of time on stress during pregnancy was significant (F (2, 
870.46) = 5.87, p = 0.003), showing a decrease over time. 
Compared with trimester 3, there was a significant differ-
ence in stress scores for trimester 1 (β = 0.48, SE = 0.17, 
t = 2.88, p = 0.004) but not trimester 2 (β = 0.04, SE = 0.17, 
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t = 0.23, p = 0.824). Figure 2 provides a graphical overview 
of the results.

Seven percent of the pre-pandemic and 8.5% of the pan-
demic women had a score higher than 12 on the E(P)DS 
at 8–10 weeks postpartum, which may suggest high lev-
els of postpartum depressive symptoms. Belonging to the 
pandemic group was not related to high levels of postpar-
tum depressive symptoms (OR = 1.24; 95%CI: 0.44–3.50; 
p = 0.689).

Discussion

Stress symptoms increased significantly in pregnancy during 
the COVID-19 outbreak. Interestingly, we did not see a rise 
in depressive symptoms during pregnancy nor an increase 
in incidence in high levels of postpartum depressive symp-
toms during the pandemic. Although studies have shown 
that there is an association between prenatal symptoms of 
anxiety and postpartum depressive symptoms (Grigoriadis 
et al. 2019), the presence of COVID-19-related worries and 
anxiety during pregnancy might be unrelated to postpar-
tum depression. It could be that after childbirth has passed, 
which is a potential stressful event during the COVID-19 

pandemic, COVID-19-related anxiety decreases, especially 
when the newborn is healthy.

Our findings could be of clinical importance, especially 
if replicated in populations with lower education and single-
parent households, as well as in other countries. Our results 
indicate that many pregnant women may suffer from stress 
during the COVID-19 outbreak, but these symptoms may 
not be detected during routine screening. The E(P)DS is a 
widely used screening instrument to assess depressive symp-
toms during pregnancy (O’Connor et al. 2016), but does not 
measure pregnancy- and delivery-related worries and anxi-
ety. While we fully support the E(P)DS as screening instru-
ment during pregnancy to detect increased depressive symp-
toms, the use of the E(P)DS may not be sensitive enough 
to detect COVID-19-induced stress in pregnant women and 
could lead to underestimation of the mental health burden. 
Ideally, clinicians could consider adding screening instru-
ments for stress symptoms, especially during the COVID-19 
outbreak. The TPDS-NA is appropriate for the assessment of 
pregnancy-specific worries and stress, but adjusted scales to 
assess COVID-19-related stress may be even more appropri-
ate for this population (e.g., Taylor et al. 2020). In addition, 
future studies should assess COVID-19-related stress and 
worries specific to perinatal women.

Fig. 2   Mean depression and stress symptom scores during gestation 
for women who were pregnant pre-pandemic (blue line) compared 
to those pregnant during the pandemic (red line). There were no dif-
ferences in depression scores but women who were pregnant dur-
ing the pandemic had significantly higher stress scores compared to 
non-pandemic women. The axes have a different range for the EPDS 
and TPDS; the pandemic group completed at least one questionnaire 

between 1 March 2020 and 14 May 2020. Depression score pre-pan-
demic: N = 393 at T1, N = 350 at T2, and N = 350 at T3; depression 
score pandemic: N = 265 at T1, N = 203 at T2, and N = 110 at T3. 
Stress score pre-pandemic: N = 312 at T1, N = 313 at T2, and N = 330 
at T3; Stress score pandemic: N = 265 at T1, N = 203 at T2, and 
N = 111 at T3
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Moreover, the complexity of appropriate and effective 
mental health treatment for mothers during the pandemic 
should be further examined in future studies, especially a 
comparison between effectiveness of face-to-face treatment 
and customized treatment to the pandemic (e.g., virtual). 
In their meta-synthesis, Shorey and Chan (2020) drew on 
experiences from past epidemics and pandemics, concluding 
a need for technology-based interventions and psychosocial 
interventions for mental health care in pregnant women. An 
example could be an online mindfulness intervention that 
has shown to reduce levels of distress (Spijkerman et al. 
2016), but future studies should assess its effectiveness in 
pregnant women (Hulsbosch et al. 2020).

Strengths and limitations

The current study has a number of strengths and limita-
tions that should be mentioned. A key strength of this study 
is the longitudinal design of our cohort, which allowed 
us to measure symptoms of stress and depression during 
the course of pregnancy, as well as to compare symptoms 
before and during the pandemic. Nevertheless, the follow-
ing limitations should also be considered. First, the sample 
that was assessed in the current study consisted solely of 
Dutch women. This may limit generalizability of results to 
other countries with different cultures, health care systems, 
and standard of living. Additionally, the participants were 
predominantly (66.6%) highly educated. This rate is higher 
compared to the general female population in the Nether-
lands with a similar age category, where approximately 
48–56% was highly educated between 2019 and 2020 (Sta-
tistics the Netherlands 2020b). Furthermore, participants 
in the current more often had a partner compared to the 
general Dutch population. It has been shown that 8.8% of 
the children born in 2019 in the Netherlands were born in a 
single-parent household (Statistics the Netherlands 2020a). 
Therefore, generalization of our results could be restricted. 
Furthermore, even though the longitudinal design of the 
current study allowed us to assess the course of symptoms 
during pregnancy, the current design did not allow for an 
assessment of change in symptoms of depression and stress 
from the prenatal to postnatal period, nor a comparison in 
this change between the pandemic and pre-pandemic group.

As the pandemic progresses, future studies should be able 
to address the longitudinal effects of the COVID-19 pan-
demic on depressive and stress symptoms (from pregnancy 
to postpartum and early parenthood). Another limitation 
of the study is the smaller sample size for the postpartum 
assessment of the pandemic group (N = 59) compared to the 

pre-pandemic group (N = 250), suggesting careful interpreta-
tion of postpartum results. Finally, we assessed high levels 
of depressive symptoms with a self-report instrument, the 
EPDS, and not with a diagnostic interview. However, based 
on their review, O’Connor et al. (2016) concluded that the 
E(P)DS is a frequently used and widely applicable screen-
ing instrument, and found that the sensitivity of the EPDS 
ranged between 0.67 and 1.00 and specificity was higher 
than 0.87 in the included studies.

Conclusions

Our findings indicated that the COVID-19 pandemic induces 
worries in pregnant women in the Netherlands. Given that 
fetal exposure to stress can have detrimental effects on child 
brain development (Van den Bergh et al. 2017), we con-
clude that it is important for clinicians to be extra aware of 
pregnant women with increased levels of stress during the 
COVID-19 pandemic. It is of great importance that adequate 
mental health care and support is provided for mothers in 
need (Hermann et al. 2020).

Acknowledgements  The authors thank all the midwives for recruiting 
the participants and the pregnant women for their collaboration.

Author contribution  MB and MvdH wrote the initial draft of the 
manuscript; LM, VB, and VP contributed to writing. Data was col-
lected by MB, LM, and LH. MB, MvdH, and KVD ran the statistical 
analyses on the data. MB, MvdH, KvD, and VP reviewed the results 
and contributed to interpretation. VP conceived the original idea of the 
longitudinal study and supervised the project. All authors reviewed the 
final draft of the manuscript.

Funding  This project was supported by Tilburg University. MvdH is 
supported by the Dutch Research Council (NWO), Veni.VI.191G.025; 
KVD by the Dutch Research Council (NWO) Vidi.452.16.012.

Declarations 

Conflict of interest  The authors declare no competing interests.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://creat​iveco​mmons​.org/licen​ses/by/4.0/.

1042 M. G. B. M. Boekhorst et al.

http://creativecommons.org/licenses/by/4.0/


1 3

References

Bagiella E, Sloan RP, Heitjan DF (2000) Mixed-effects models in 
psychophysiology. Psychophysiology 37:13–20. https​://doi.
org/10.1111/1469-8986.37100​13

Biaggi A, Conroy S, Pawlby S, Pariante CM (2016) Identifying the 
women at risk of antenatal anxiety and depression: a systematic 
review. J Affect Disord 191:62–77. https​://doi.org/10.1016/j.
jad.2015.11.014

Boekhorst MGBM, Beerthuizen A, Van Son M et al (2020) Psycho-
metric aspects of the Tilburg Pregnancy Distress Scale: data from 
the HAPPY study. Arch Womens Ment Health 23:215–219. https​
://doi.org/10.1007/s0073​7-019-00974​-4

Cameron EE, Joyce KM, Delaquis CP et al (2020) Maternal psycho-
logical distress & mental health service use during the COVID-19 
pandemic. J Affect Disord 276:765–774. https​://doi.org/10.1016/j.
jad.2020.07.081

Ceulemans M, Hompes T, Foulon V (2020) Mental health status 
of pregnant and breastfeeding women during the COVID-19 
pandemic: a call for action. Int J Gynecol Obstet. https​://doi.
org/10.1002/ijgo.13295​

Cox JL, Holden JM, Sagovsky R (1987) Detection of postnatal depres-
sion: Development of the 10-item Edinburgh Postnatal Depres-
sion scale. Br J Psychiatry 150:782–786. https​://doi.org/10.1192/
bjp.150.6.782

Coxon K, Turienzo CF, Kweekel L, et al (2020) The impact of the 
coronavirus (COVID-19) pandemic on maternity care in Europe. 
Midwifery 88. https​://doi.org/10.1016/j.midw.2020.10277​9

Davenport MH, Meyers S, Meah VL et al (2020) Moms are not ok: 
COVID-19 and maternal mental health. Front Glob Women-
sHealh. https​://doi.org/10.3389/fgwh.2020.00001​

Evans K, Spiby H, Morrell CJ (2015) A psychometric systematic 
review of self-report instruments to identify anxiety in pregnancy. 
J AdvNurs 71:1986–2001. https​://doi.org/10.1111/jan.12649​

Grigoriadis S, Graves L, Peer M et al (2019) A systematic review and 
meta-analysis of the effects of antenatal anxiety on postpartum 
outcomes. Arch Womens Ment Health 22(5):543–556. https​://doi.
org/10.1007/s0073​7-018-0930-2

Hermann A, Fitelson EM, Bergink V (2020) Meeting maternal mental 
health needs during the COVID-19 pandemic. JAMA Psychiatry. 
https​://doi.org/10.1001/jamap​sychi​atry.2020.1947

Hulsbosch LP, Nyklíček I, Potharst ES et al (2020) Online mindfulness-
based intervention for women with pregnancy distress: design of a 
randomized controlled trial. BMC Pregnancy Childbirth 13:159. 
https​://doi.org/10.1186/s1288​4-020-2843-0

Lebel C, MacKinnon A, Bagshawe M et al (2020) Elevated depres-
sion and anxiety symptoms among pregnant individuals during 
the COVID-19 pandemic. J Affect Disord 277:5–13. https​://doi.
org/10.1016/j.jad.2020.07.126

Meems M, Hulsbosch L, Riem M et al (2020) The Brabant Study: 
design of a large prospective perinatal cohort study among preg-
nant women investigating obstetric outcome from a biopsychoso-
cial perspective. BMJ Open 10:e038891. https​://doi.org/10.1136/
bmjop​en-2020-03889​1

O’Connor E, Rossom R, Henninger M et al (2016) Primary care screen-
ing for and treatment of depression in pregnant and postpartum 

women evidence report and systematic review for the US Pre-
ventive Services Task Force. JAMA 315:388–406. https​://doi.
org/10.1001/jama.2015.18948​

Pariente G, Broder OW, Sheiner E et al (2020) Risk for probable 
post-partum depression among women during the COVID-19 
pandemic. Arch Womens Ment Health. https​://doi.org/10.1007/
s0073​7-020-01075​-3

Pop VJM, Pommer AM, Pop-Purceleanu M et al (2011) Development 
of the Tilburg Pregnancy Distress Scale: the TPDS. BMC Preg-
nancy Childbirth 11:80. https​://doi.org/10.1186/1471-2393-11-80

Ravaldi C, Wilson A, Ricca V et al (2020) Pregnant women voice 
their concerns and birth expectations during the COVID-19 pan-
demic in Italy. Women and Birth. https​://doi.org/10.1016/j.wombi​
.2020.07.002

Shorey S, Chan V (2020) Lessons from past epidemics and pandem-
ics and a way forward for pregnant women, midwives and nurses 
during COVID-19 and beyond: a meta-synthesis. Midwifery. https​
://doi.org/10.1016/j.midw.2020.10282​1

Silverman ME, Medeiros C, Burgos L (2020) Early pregnancy mood 
before and during COVID-19 community restrictions among 
women of low socioeconomic status in New York City: a prelimi-
nary study. Arch WomensMent Health. https​://doi.org/10.1007/
s0073​7-020-01061​-9

Spijjkerman MPJ, Pots WTM, Bohlmeijer ET (2016) Effectiveness 
of online mindfulness-based interventions in improving mental 
health: a review and meta-analysis of randomised controlled trials. 
Clin Psychol Rev 45:102–114

Statistics the Netherlands (2020a) Levend geboren kinderen Levend 
geboren kinderen; huishoudenssamenstelling, regio [Children 
born alive; household compositions, region]. https​://opend​ata.
cbs.nl/#/CBS/nl/datas​et/82056​NED/table​?dl=15CD7​ (Accessed 
17 Nov 2020).

Statistics the Netherlands (2020b) Bevolking; onderwijsniveau; 
geslacht, leeftijd en migratieachtergrond [Population; educational 
level; gender; age and migration background]. https​://opend​ata.
cbs.nl/statl​ine/#/CBS/nl/datas​et/82275​NED/table​?froms​tatwe​b 
(Accessed 14 Nov 2020).

Taylor S, Landry CA, Paluszek MM et al (2020) Development and 
initial validation of the COVID stress scales. J Anxiety Disord 
72:102232. https​://doi.org/10.1016/j.janxd​is.2020.10223​2

Usher K, Bhullar N, Jackson D (2020) Life in the pandemic: social 
isolation and mental health. J Clin Nurs 29:2756–2757. https​://
doi.org/10.1111/jocn.15290​

Van den Bergh BRH, van den Heuvel MI, Lahti M et al (2017) Prenatal 
developmental origins of behavior and mental health: the influ-
ence of maternal stress in pregnancy. Neurosci Biobehav Rev. 
https​://doi.org/10.1016/j.neubi​orev.2017.07.003

Woody CA, Ferrari AJ, Siskind DJ et al (2017) A systematic review 
and meta-regression of the prevalence and incidence of perinatal 
depression. J Affect Disord 219:86–92. https​://doi.org/10.1016/j.
jad.2017.05.003

Publisher’s note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

1043The COVID 19 outbreak increases maternal stress during pregnancy, but not the risk for postpartum…‑

https://doi.org/10.1111/1469-8986.3710013
https://doi.org/10.1111/1469-8986.3710013
https://doi.org/10.1016/j.jad.2015.11.014
https://doi.org/10.1016/j.jad.2015.11.014
https://doi.org/10.1007/s00737-019-00974-4
https://doi.org/10.1007/s00737-019-00974-4
https://doi.org/10.1016/j.jad.2020.07.081
https://doi.org/10.1016/j.jad.2020.07.081
https://doi.org/10.1002/ijgo.13295
https://doi.org/10.1002/ijgo.13295
https://doi.org/10.1192/bjp.150.6.782
https://doi.org/10.1192/bjp.150.6.782
https://doi.org/10.1016/j.midw.2020.102779
https://doi.org/10.3389/fgwh.2020.00001
https://doi.org/10.1111/jan.12649
https://doi.org/10.1007/s00737-018-0930-2
https://doi.org/10.1007/s00737-018-0930-2
https://doi.org/10.1001/jamapsychiatry.2020.1947
https://doi.org/10.1186/s12884-020-2843-0
https://doi.org/10.1016/j.jad.2020.07.126
https://doi.org/10.1016/j.jad.2020.07.126
https://doi.org/10.1136/bmjopen-2020-038891
https://doi.org/10.1136/bmjopen-2020-038891
https://doi.org/10.1001/jama.2015.18948
https://doi.org/10.1001/jama.2015.18948
https://doi.org/10.1007/s00737-020-01075-3
https://doi.org/10.1007/s00737-020-01075-3
https://doi.org/10.1186/1471-2393-11-80
https://doi.org/10.1016/j.wombi.2020.07.002
https://doi.org/10.1016/j.wombi.2020.07.002
https://doi.org/10.1016/j.midw.2020.102821
https://doi.org/10.1016/j.midw.2020.102821
https://doi.org/10.1007/s00737-020-01061-9
https://doi.org/10.1007/s00737-020-01061-9
https://opendata.cbs.nl/#/CBS/nl/dataset/82056NED/table?dl=15CD7
https://opendata.cbs.nl/#/CBS/nl/dataset/82056NED/table?dl=15CD7
https://opendata.cbs.nl/statline/#/CBS/nl/dataset/82275NED/table?fromstatweb
https://opendata.cbs.nl/statline/#/CBS/nl/dataset/82275NED/table?fromstatweb
https://doi.org/10.1016/j.janxdis.2020.102232
https://doi.org/10.1111/jocn.15290
https://doi.org/10.1111/jocn.15290
https://doi.org/10.1016/j.neubiorev.2017.07.003
https://doi.org/10.1016/j.jad.2017.05.003
https://doi.org/10.1016/j.jad.2017.05.003

	The COVID-19 outbreak increases maternal stress during pregnancy, but not the risk for postpartum depression
	Abstract
	Introduction
	Method
	Participants and procedure
	Measures
	Depressive symptoms
	Pregnancy-specific stress

	Statistical analyses

	Results
	Discussion
	Strengths and limitations
	Conclusions
	Acknowledgements 
	References


