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Abstract

Background

The COVID-19 pandemic is likely to influence psychological health of pregnant and postpar-
tum women.

Methods

We conducted a non-concurrent cross-sectional study among 1145 women living in the
Dutch-speaking part of Belgium, 541 pregnant and 604 postpartum women. We measured
psychological health with the Whooley questions, Generalized Anxiety Disorder 2-item
(GAD-2) and the Edinburgh Postnatal Depression Scale (EPDS) and compared the scores
of pregnant and postpartum women before and during the COVID-19 pandemic.

Results

No differences were observed in the Whooley, GAD-2 or EPDS scores among pregnant
women. The postpartum total GAD-2 scores before vs during the pandemic showed signifi-
cant differences. Controlling for confounders, we observed a small main positive effect of
having an infant during time of COVID-19 (F(1.13) = 5.06, p.025, d.27). The effect was sig-
nificantly larger for women with (a history of) perinatal psychological problems (F(1.12) =
51.44, p<.001, d.82). Emotional support was significantly related to GAD-2 scores of post-
partum women during the pandemic (F(1.90) = 35.54, p <.001). Postpartum women
reported significant higher effects of the pandemic on their behavior compared to pregnant
women (p.034).

Conclusion

The COVID-19 pandemic seems to have a positive effect on postpartum women during the
first year postpartum, in particular for women with (a history of) perinatal psychological prob-
lems and for those women who experienced emotional support. The findings suggest that
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less external stimuli caused by lockdown restrictions might have a positive effect on postpar-
tum women’s emotional wellbeing. The sample consisted of white, educated women in a
relationship and information regarding the extent of exposure to adverse COVID-19 conse-
quences was lacking. We relied on self-selection and self-report. The postpartum pandemic
sample was small.

Introduction

The 2019 novel corona SARS-nCoV-2-virus, better known as the Corona VIrus Disease
(COVID-19), has become a threat to global health. The onset of COVID-19 was detected in
Wuhan City, China in November 2019 and subsequently spread worldwide. On March 11,
2020, the World Health Organization (WHO) declared the COVID-19 disease as a global pan-
demic [1]. In an effort to control the spread of COVID-19, almost all countries implemented a
range of public health and social restrictive measures [2].

COVID-19 pandemic in Belgium

Belgium introduced the lockdown period on March 13, 2020. The dominant message was to
stay at home. Physical activities such as walking, or cycling were allowed and working from
home was advised. Social distancing rules had to be respected, otherwise fines would follow.
All catering establishments and non-essential shops were closed. Drones spreading announce-
ments were used to remind people to stay indoors and warned people to adhere to the
COVID-19 rules and to quarantine measures. People showed extreme hoarding behavior.
Travelling abroad was prohibited and the borders with neighboring countries were closed. In
May 2020 the lockdown eased; shops, bars and restaurants reopened, and people were allowed
to meet up with more people. The first wave ended at the start of the summer holidays and
swimming pools, gyms, cinemas, etc., were reopened and travelling within Europe was permit-
ted. At the end of the summer 2020, the second COVID-19 wave hit Belgium, followed by a
second lockdown on October 19, 2020. Working from home became mandatory. In December
2020 the regulations eased again and at the end of December 2020 the vaccination campaign
kicked off, marking the end of Belgium’s second wave. In March 2021, the third wave hit Bel-
gium although it showed a lower epidemic peak compared to the first two waves. During the
pandemic waves, social distancing rules were synchronous with the rising and flattening
curves of the waves, allowing meeting less or more people, depending on the number of posi-
tive tests and ICU admissions. Between March 2020 and April 2021 (due to workload in the
hospitals, the registration was discontinued), 1116 pregnant Flemish mothers had a positive
COVID-19 test of which 31 women were admitted on the Intensive Care Unit (ICU). Ten neo-
nates of mothers with COVID-19 were tested positive. There were no maternal deaths as a
result from COVID-19. [3]. Pregnant and breastfeeding mothers were added as a priority
group to the vaccination campaign [4].

Domestic lockdown and social isolation have proven to be reasonably effective in terms of
infection. However, on a psychosocial level isolation carries the risk for the onset of feelings
such as uncertainty, fear, and despair as a result of isolation and of economical and job losses
[2, 5]. Working from home in combination with (home schooling) children showed to be
quite challenging during lockdown. Since the outbreak of COVID-109, stay-at-home orders
have caused millions of children to remain out of school or childcare, and thus support from
outside the family unit has abruptly reduced. Grandparents were advised to keep distance and,
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as a result, parents suddenly had solely each other to rely on [2]. In addition, the levels of
reported domestic and family violence have increased during the COVID-19 pandemic [6].
Personal emotional wellbeing among the Flemish population wellbeing slightly reduced during
the first COVID-19 lockdown period. However, it improved after easing the restrictions, sug-
gesting an association between psychological health and levels of restrictions during the pan-
demic [7].

Childbirth during COVID-19

Women during the third trimester or women with underlying conditions might be at risk for
critical respiratory illness and admission [8]. Reports of premature birth, premature rupture
of membranes and risk of miscarriage associated with COVID-19 remains unclear as infor-
mation is inconsistent [8-12]. Women reported changes in antenatal care due to the pan-
demic, including online appointments, cancelled appointments, or not being allowed to
bring another person [13-17]. Within the maternity units, strict measures applied to visitors,
including own children, but rules regarding the visits of the partner varied per maternity
unit [18]. Perinatal women had to adapt rapidly to changing and uncertain circumstances,
with scarce information or inconsistent messages and advice from public health bodies con-
cerning antenatal care and support [19]. An emerging trend has been observed towards an
increasing number of home births, a shorter stay in the maternity units and an increase of
breastfeeding [20, 21]. Some pregnant women during the pandemic changed their mind
about place of birth and were more inclined to have an out-of-hospital birth [15, 20]. Despite
the great uncertainties brought on by the pandemic, positive impact of the lockdown has also
been reported. Postpartum women voiced to enjoy having more privacy and feeling more
relaxed because of fewer visitors, experiencing greater partner support and successful breast-
feeding [22].

Psychological aspects of COVID-19 and childbirth

Five main causes of psychological distress during lockdown have been identified: the duration
of lockdown, fear of infection, feelings of frustration and boredom, inadequate supplies, and
inadequate information [23], leading to repetitive worrying, stress, depression and/or obses-
sive thoughts [24]. The COVID-19 pandemic added stress to women in the perinatal period
and symptoms of anxiety and depression were heightened by social distancing and fear of the
virus and the uncertainties associated with COVID-19 [22, 25, 26]. Elevated levels of depres-
sion and anxiety have been reported among pregnant women during the COVID-19 period
[13,27-29] and among postpartum women [30, 31], although some studies have reported a
decrease of depression among pregnant and postpartum women [32-34]. Psychological health
is negatively affected by lockdown restrictions and measures during the COVID-19 epidemic,
when compared to non-pandemic figures of perinatal depression and anxiety [17, 35, 36].
Some studies have used retrospective self-reports of women regarding pre-pandemic and pre-
lockdown psychological health [31, 36], introducing reporting bias.

Being able to follow individuals based on common features such as region or country, back-
ground characteristics or socio-economic status and being exposed to the same pandemic reg-
ulations, classified according to exposure status (i.e., exposed, or unexposed to the COVID-19
pandemic and the related lockdown and regulations) is of merit to make a statement whether
emotional wellbeing of perinatal women changes during the pandemic [17, 32-34]. This allows
to determine if the development of psychological health is different in the exposed or unex-
posed groups. We aimed to establish and compare women’s antenatal and postpartum psycho-
logical health before and during the COVID-19 pandemic, adding to existing evidence.
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Methods
Design

We conducted a non-concurrent cross-sectional study among women in Flanders (the
Dutch-speaking part of Belgium) during any trimester of pregnancy and up to one-year
postpartum. Eligible women were 18 years of age or older, with a good comprehension of
the Dutch language. We excluded women with illnesses or life-threatening conditions
requiring intensive medical support and mothers with children with congenital anomalies,
severe pathology, or life-threatening diseases. The data were collected between August 8,
2019, and February 17, 2021, using online self-completed questionnaires (Limesurvey©
software).

Sampling

Before the COVID-19 period and during the pandemic, we recruited participants in a similar
way by combining convenience and purposive sampling. Healthcare professionals (midwives,
obstetricians, doula’s, antenatal educators, psychologists, health visitors) were informed about
the study and were asked to spread flyers and posters announcing the study and inviting
potential participants. The posters and flyers included a Uniform Resource Locator (URL) and
Quick Response (QR)-code, anonymously redirecting to the questionnaire. Participants were
also recruited via social media platforms, allowing snowballing.

Measures

Three self-report mental health measures were completed alongside socio-demographic infor-
mation and personal details. Emotional support and practical support of others were measured
with one item with a 10-point scale (1 ‘no support at all’- 10 ‘a lot of support’). We added four
COVID-19 related items enquiring about the effect of the pandemic on thoughts, emotional
wellbeing, behavior, and physical health (only completed by participants who completed the
questionnaire after March 13, 2020). The four COVID-19 items were each measured with one
item using a 10-point scale (I ‘not at all’- 10 ‘very much’). Mental health was self-reported with
the Dutch versions of the Whooley questions [37], Generalized Anxiety Disorder 2 item
(GAD-2) [38], and the Edinburgh Postnatal Depression Scale (EPDS) [39]. A history of perina-
tal mental health problems referred to problems during a previous or current pregnancy and/
or the postpartum period.

Whooley questions. The Whooley items are case-finding questions, identifying potential
low mood and loss of interest or pleasure during the past month, are answered either positively
(yes) or negatively (no) [40]. A positive response to one or both Whooley items is considered
as a positive test [41]. The Dutch version of the Whooley items has been validated among a
pregnant population, during first and third trimester of pregnancy. The two items showed
good screening utility throughout the course of pregnancy for depression (sensitivity 69-74%,
specificity 85-88%, accuracy .80-.85) and for anxiety (sensitivity 58-80%, specificity 85-93%,
diagnostic accuracy .83-.86) [42].

General Anxiety Disorder 2 items (GAD-2). The participants who responded positively
to the Whooley questions, completed the GAD-2. The GAD-2 is a short version of the seven-
item scale, detecting the core symptoms of generalized anxiety in primary care settings. The
GAD-2 questions refer to feelings of anxiety over the last two weeks [41]. Responses are scored
from 0-3, in seriousness of symptoms. The total score ranges from 0-6. We used a score >3 as
cut off value for anxiety [43]. Weighted sensitivity of the GAD-2 showed 69% and specificity
91% during early pregnancy [44].
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Edinburgh Postnatal Depression Scale (EPDS). The EPDS is a ten-item questionnaire to
screen for the likelihood of antenatal and postnatal depression, referring to feelings and
thoughts during the past seven days. Responses are scored from 0-3 with a total score range
from 0-30 [45]. In this study we used >11 as a cut off value for women in the first trimester of
pregnancy, >10 in second and third trimester of pregnancy and >13 for the postpartum
period [46, 47]. Per trimester, these cut off scores yield sensitivity (70-79%), specificity (94-
97%) in a Dutch-speaking population [48] as well as at various postpartum timepoints six
weeks to one year postpartum (sensitivity 66%, specificity 95%) [49].

Data analysis

First, the cases in the period 3 February-13 March 2020 were deleted. This period was regarded
as a transition period between the officially announced start of the pandemic and the first lock-
down in Belgium, likely to confound the true effect of the COVID-19 regulations. We split the
cases in pre-COVID-19 (before February 3, 2020) and during COVID-19 (after March 13, 2020)
groups. Normality of distribution was checked with the Shapiro-Wilk test. When fewer than
10% of the value for a case or for an item were missing, values were imputed with sample means.
We calculated descriptive statistics for the sociodemographic and personal characteristics. We
summed the scores of the GAD-2 and EPDS and established the cases with scores above cut off
values. The strategy for model building was as follows: Mann-Whitney U test and chi-square
tests were used to calculate differences between background characteristics and Whooley, GAD-
2 and EPDS scores between the study samples (exposed vs unexposed women). Significant dif-
ferences in GAD-2 and/or EPDS scores were followed by a univariate analysis of covariance, to
determine whether being pregnant or having a child younger than one year old during a time of
COVID-19 regulation produces a significant difference against antenatal and postpartum
women before the pandemic started, controlling for differences in sample characteristics. The
Kruskal Wallis test was used to examine the differences of the COVID-19 related items’ scores
between pandemic pregnant and postpartum women. The p-value was set at < .05. An a priori
sample size calculation showed that we needed a minimum of 382 participants for both pregnant
and postpartum samples (p < .05, CI 95%) to make inferences from the sample. The analyses
were performed using the Statistical Package for the Social Sciences® (SPSS) version 27.

Ethical approval and informed consent

The study protocol was reviewed and approved by the Ethics Committee Social and Human
Sciences Antwerp (Reference nr. EA_SHW_19_34, 8 August 2019). The questionnaire
included a privacy note explaining confidentiality, anonymity, data handling and dissemina-
tion of the results. Participants were informed about the study and when they agreed to partici-
pate, they provided a written consent. All methods were performed in accordance with the
relevant guidelines and regulations (Declaration of Helsinki).

Results

We received 1701 questionnaires of which 266 were removed due to incomplete socio-demo-
graphic details and missing values on all the three psychometric scales. Of the remaining 1435,
we deleted 290 cases that had completed the questionnaire between February 3 and March 13,
2020 (see Fig 1). The remaining 1145 showed 9.6% (<10%) missing EPDS values which were
imputed by the mean EPDS scores. There were no missing values for the Whooley-items, or
the GAD-2 scores completed by the participants with positive Whooley answers. The Shapiro-
Wilk test showed that the numeracy scores for the following characteristics for the pregnant
and the postpartum sample: age, gestational age, length postpartum period, gravidity, parity,
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Questionnaires received: n=1701

Incomplete sociodemographic details and non-completed
Whooley, GAD-2, EPDS scales: n=266

556 excluded

Questionnaires completed between 3 February — 13 March
2020 (transition period between official start pandemic and
> first lockdown: n=290

v

Remaining questionnaires for analysis after imputation EPDS: n=1145

Pregnant women: n=541 Whooley n=541 (200'/341?)
»| Pre-COVID-19%: n=200 »| GAD-2 n=318 (109/209?)
During COVID-19%: n=341 EPDS n=541 (200%/341?)
Postpartum women: n=604 Whooley n=604 (456'/148?)
> Pre-COVID-19%: n=456 »| GAD-2 n=401 (301'/100?)
During COVID-192: n=148 EPDS n=604 (456'/1482)

Fig 1. Flow chart. 'Data collection period before COVID-19/before 3 February 2020 *Data collection period during
COVID-19/after 13 March 2020.

https://doi.org/10.1371/journal.pone.0267042.9001

emotional and practical support, and the GAD-2 and EPDS scores were significantly non-nor-
mal (p .006; p < .001). Our analysis of maternal perinatal psychological health included 1145
EPDS scores, 1145 Whooley-items and 719 GAD-2 scores.

Participants

Of the 1145 cases, 541 women were pregnant and 604 were postpartum women. The pregnant
sample consisted of 200 pre-COVID-19 participants and 341 women being pregnant during
the pandemic. Mann Whitney U and chi-square tests showed no significant differences
between the groups (see Table 1). The postpartum sample consisted of 456 pre-COVID-19
participants and 148 postpartum women during the pandemic. We observed that at point of
self-report, the pre-COVID-19 participants had given birth significantly longer ago compared
to the postpartum participants during the pandemic (p < .001). The unexposed postpartum
group had significantly more often a history of psychological problems or (a history of) perina-
tal psychological problems then the exposed group (p .029, p .01). The exposed postpartum
women reported significantly higher levels of emotional support, compared to the pre-
COVID-19 unexposed participants (p .007) (see Table 2).

Maternal perinatal psychological health

Psychological health during pregnancy. We analyzed the Whooley-items and the EPDS
scores of 541 pregnant women. The participants who responded positively to one or two of the
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Table 1. Socio-demographic and personal details pregnant women.

Total (n = 541) Pre-COVID-19 (n = 200) During COVID-19 (n = 341) p-value

Age in years mean (SD; range) 29.65 (3.88; 18-48) 29.67 (4.04; 18-48) 29.65 (3.79; 20-44) 0.837*
Gestation in weeks mean (SD; range) 23.86 (9.93; 1-41) 24.43 (10.19; 1-40) 23.52(9.8; 2-41) 0.257*
Trimester of pregnancy % (n) 0.830°

« First trimester (0-13 weeks) 19.6 (106) 18.5(37) 20.2 (69)

« Second trimester (14-26 weeks) 36.4(197) 36 (72) 36.7 (125)

« Third trimester (27-41+ weeks) 44 (238) 45.5 (91) 43.1 (147)
Gravidity mean (SD) 1.93(2.35) 2.17 (3.51) 1.79 (1.23) 0.655*
Parity mean (SD) 0.59 (0.74) 0.57 (0.69) 0.60 (0.76) 0.992*
Job % (n)

« No paid job 43(23) 45 (9) 41(14) 0.883°

« Paid job (1-40 hours/week) 95.7 (518) 95.5 (191) 95.9 (327)
Highest level of education’ % (n) 0.084°

« Low level 0.7 (4) 1.5 (3) 0.3 (1)

« Medium level 19.5 (105) 19.5 (39) 19.4 (66)

« High level 79.8 (432) 79 (158) 80.3 (274)
Ethnicity % (n) 0.563°

« Belgium 95.2 (515) 94.5 (189) 95.6 (326)

o Other 4.8 (26) 5.5(11) 4.4 (15)
Relational status % (n) 0.561°

« Married/co-habiting 95.6 (517) 95 (190) 95.9 (327)

« Living Apart Together 0.6 (3) 1(2) 0.3 (1)

« Single 3.9(21) 4 (8) 3.8 (13)
Emotional support2 mean (SD) 7.94 (1.59) 8.01 (1.58) 7.90 (1.61) 0.493*
Practical support2 mean (SD) 7.59 (1.80) 7.66 (1.81) 7.55 (1.80) 0.437*
Personal history psychological problems % (n) 33.3(180) 34 (68) 32.8 (112) 0.783°
(History) perinatal psychological problems % (n) 15.7 (85) 18 (36) 14.4 (49) 0.263°
Currently receiving professional help % (n) 26.2 (142) 29 (58) 24.6 (84) 0.101°

The Covid-19 pandemic influences my”

« Daily thoughts

mean (SD; range)

6.57 (1.82; 1-10)

« Daily emotions

mean (SD; range)

5.83 (2.05; 1-10)

« Daily behaviour

mean (SD; range)

6.62 (2.12; 1-10)

« Physical health

mean (SD; range)

3.85 (2.05; 1-10)

"Low level: elementary, pre-vocational secondary education; Medium level: vocational secondary education (preparing for higher education); High level: secondary

education preparing for Bachelor(-equivalent), Master(-equivalent), university.

2 Score: 1 (no support at all)- 10 (a lot of support).

3 Score: 1 (not at all)- 10 (very much).

* Mann-Whitney U test.
> Chi-Square test.

https://doi.org/10.1371/journal.pone.0267042.t001

Whooley-items, completed the GAD-2 (n = 318). Table 3 shows no significant differences
between the number of positive Whooley scores, the total GAD-2 scores or number of scores
above cut-off value of the 109 pre-COVID-19 participants and the 209 women being pregnant
during the pandemic. There were no differences observed between the EDS total scores or the
number of scores above cut-off value of the 200 pre-COVID-19 participants and the 341
women being pregnant during the pandemic. The GAD-2 showed acceptable internal consis-
tency (o..78) and the EDS showed good internal consistency in the pregnant sample (o .87).
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Table 2. Socio-demographic and personal details postpartum women.

Total (n = 604) Pre-COVID-19 (n = 456) During COVID-19 (n = 148) p-value

Age in years mean (SD; range) 30.51 (3.97; 19-47) 30.53 (4.06; 19-47) 30.44 (3.7; 20-41) 0.624°
Weeks postpartum mean (SD; range) 22.2 (15.14; 0-52) 23.76 (14.91; 0-52) 16.66 (14.64; 0-52) <0.001°
Gravidity mean (SD; range) 1.91 (1.96) 1.95(2.17) 1.80 (1,03) 0.928°
Parity mean (SD; range) 1.49(0.72) 1.46 (0.70) 1.55 (0,76) 0.240°
Method of birth % (n) 0.151°

« Spontaneous vaginal birth 65.2 (394) 62.7 (286)

« Instrumental birth' 12.6 (76) 13.4 (61)

« Operative birth! 22.2(134) 23.9 (109)
Job % (n) 0.526°

+ No paid job 45(27) 42(19) 5.4 (14)

« Paid job (1-40 hours/week) 95.5 (577) 95.8 (437) 94.6 (140)
Highest level of education 0.715°

« Low level 1(6) 1.1 (5) 0.7 (1)

« Medium level 19.4 (117) 19.7 (90) 18.2 (27)

« High level 79.6 (481) 79.2 (361) 81.1 (120)
Ethnicity % (n) 0.743°

« Belgium 94 (568) 93.9 (428) 94.6 (140)

o Other 6 (36) 6.1(28) 5.4 (8)
Relational status % (n) 0.497°

« Married/co-habiting 94.9 (573) 94.5 (431) 95.9 (142)

« Living Apart Together 0.7 (4) 0.9 (4)

« Single 4.4(27) 4.6 (21) 4.1 (6)
Emotional support3 mean (SD) 7.36 (1.71) 7.24 (1.75) 7.72 (1.53) 0.007°
Practical support® mean (SD) 7.25 (1.97) 7.25 (1.96) 7.24 (2) 0.918°
Personal history psychological problems % (n) 32.3(195) 34.6 (158) 25 (37) 0.029°
(History) perinatal psychological problems % (n) 26.3 (159) 28.9 (132) 18.2 (27) 0.01°
Currently receiving professional help % (n) 23.5(142) 25.9 (118) 16.2 (24) 0.227°

The Covid-19 pandemic influences my*

« Daily thoughts

mean (SD; range)

6.79 (1.94; 1-10)

« Daily emotions

mean (SD; range)

5.99 (2.12; 1-10)

« Daily behaviour

mean (SD; range)

7.06 (2.1; 1-10)

« Physical health

mean (SD; range)

3.72 (1.87; 1-9)

! Instrumental birth: ventouse or forceps; Operative birth: primary (planned) and secondary (emergency) caesarean section.

2Low level: elementary, pre-vocational secondary education; Medium level: vocational secondary education (preparing for higher education); High level: secondary

education preparing for Bachelor(-equivalent), Master(-equivalent), university.

3 Score: 1 (no support at all)- 10 (a lot of support).

# Score: 1 (not at all)- 10 (very much).

®> Mann-Whitney U test.
© Chi-Square test.

https://doi.org/10.1371/journal.pone.0267042.t002

Postpartum psychological health. We analyzed the Whooley-items and the EPDS scores
of 604 postpartum women. The participants who responded positively to one or two of the
Whooley-items, completed the GAD-2 (n = 401). Table 4 shows significant differences
between the total GAD-2 and scores of the 109 pre-COVID-19 participants and the 209 post-
partum women during the pandemic. There were no differences observed between the num-
ber of positive Whooley scores, GAD-2 scores above cut-off value of the 109 pre-COVID-19
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Table 3. Psychological health pregnant women.

Whooley-item 1 and/or 2

GAD-2 total score

GAD-2 above cut-off value

EPDS total score

EPDS above cut-off value

! Mann-Whitney U test.

2 Chi-Square test.

https://doi.org/10.1371/journal.pone.0267042.t003

Total (n = 541) Pre-COVID-19 (n = 200) During COVID-19 (n = 341) p-value

(58.7) 318 (54.5) 109 (61.3) 209 0.1512

mean (SD; range) 2.18 (1.47; 0-6) 1.98 (1.33; 0-6) 2.29 (1.53; 0-6) 0.157"
24.8 (79) 24.8 (27) 24.9 (52) 0.9832

mean (SD; range) 8.01 (4.82; 0-27) 7.76 (4.86; 0-23) 8.16 (4.79; 0-27) 0.221"
33.1(179) 30 (60) 34.9 (119) 0.243”

participants and the 209 women being pregnant during the pandemic. There were no differ-
ences observed between the EPDS total scores or EPDS scores above cut-off value of the 200
pre-COVID-19 participants and the 341 postpartum women during the pandemic. The GAD-
2 showed acceptable internal consistency (o .79) and the EPDS showed good internal consis-
tency in the postpartum sample (ot .89).

As shown in Table 4, significant differences between pre and during COVID-19 GAD-2
scores were only observed in the postpartum sample. Analysis of Variance (ANOVA) showed
unequal sizes of pre-COVID-19 postpartum women and women with children up to one year
of age during the pandemic (F(1.39) = 5.06, p .03). The squared deviation of the postpartum
GAD-2 mean scores was 0.87. We performed a univariate analysis with the GAD-2 total scores
as the dependent variable and time period (i.e., pre or during COVID-19) as our fixed-factor.
Levene’s test was not significant (F(1.39) = 1.46, p .23). We added (a history of) psychological
problems in general and perinatal psychological problems as random factors and length of
postpartum period and emotional support as covariates. There were no outliers or multicolli-
nearity between factors and covariates. We observed a small main positive effect of having a
child during time of COVID-19 (F(1.13) = .5.06, p .025, d .27), indicating that GAD-2 scores
among postpartum women were significantly higher before (M = 2.44, SE = .09) than during
the pandemic (M = 2.01, SE = .16). We observed a large positive effect of the COVID-19
among postpartum women with (a history of) perinatal psychological problems during the
pandemic (pre-COVID-19 GAD-2 M = 3.19, SD 1.79; during COVID-19 M = 1.87, SD 1.37)
(F(1.12) = 51.44, p < .001, d .82). We did not observe a significant effect among women with
(a history of) non-perinatal related psychological problems. The covariate emotional support
was significantly related to the GAD-2 scores of postpartum women before or during the pan-
demic (F(1.90) = 35.54, p < .001). No significant relationship was observed with length of post-
natal period, suggesting that GAD-2 scores were not significantly different between women

Table 4. Psychological health postpartum women.

Total (n = 604) Pre-COVID-19 (n = 456) During COVID-19 (n = 148) p-value
Whooley-item 1 and/or 2 (66.4) 401 (66) 301 (67.6) 100 0.727%
GAD-2 total score mean (SD; range) 2.18 (1.47; 0-6) 2.44 (1.69; 0-6) 2.01 (1.48; 0-6) 0.045'
GAD-2 above cut-off value % (n) 29.8(119) 32 (96) 23 (52) 0.0882
EPDS total score mean (SD; range) 9.37 (5.29; 0-28) 9.53 (5.48; 0-29) 8.87 (4.63; 1-21) 0.368'
EPDS above cut-off value % (n) 22.4(135) 23.2 (106) 19.6 (29) 0.354°
! Mann-Whitney U test.
% Chi-Square test.
https://doi.org/10.1371/journal.pone.0267042.1004
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who had recently given birth or a longer time ago during the first year postpartum. Kruskal
Wallis showed that the pandemic had a significant higher effect on the behavior of postpartum
women when compared to pregnant women (p .034) but not on their thoughts (p .25), emo-
tions (p .45) or on their physical health (p .49).

Discussion

The COVID-19 pandemic has been conceived as a major risk factor for depressive and anxiety
symptoms for pregnant and postpartum women [25, 35]. Because antenatal and postnatal
mental health should be prioritized in facing current ongoing pandemic, the aim of this study
was to examine the impact of COVID-19 on mental health in pregnant and postpartum
women compared with pre-COVID-19 women. We observed differences in women’s self-
reports of the Whooley items, depression and of anxiety during pregnancy before and during
the COVID-19 pandemic—suggesting a decrease of psychological health during the pandemic
among pregnant women, although our results did not reach significance. Social isolation is
known to affect psychological wellbeing in pregnant women [17, 27], which might explain the
change of direction in antenatal psychological health before and during the pandemic. Our
findings of postpartum women showed a different direction of change. Before the COVID-19
pandemic, postpartum women experienced higher levels of anxiety compared to postpartum
women during the pandemic, in particular women with (a history of) perinatal psychological
problems. A similar direction of change has been reported about postpartum depression but
not regarding postpartum anxiety [32, 34]. Our results suggest that the lockdown and restric-
tions due to the pandemic had a positive effect on the emotional wellbeing of postpartum
women in contrast to the study of Ollivier and colleagues [17]. In addition, our results showed
that emotional support had a mediating effect on psychological symptoms of postpartum
women. The postpartum women in our study reported significant behavioral changes during
the pandemic when compared to women before COVID-19. This might be explained by
higher levels of resilience which are likely to moderate the consequences of a pandemic [50].

There are several possible explanations for the differences in psychological health in post-
partum psychological health of postpartum women before and during the pandemic. Firstly,
we observed a significant difference in the postpartum period at point of completing the ques-
tionnaire between the pre-COVID-19 group and the postpartum women during the pan-
demic. The women during the pandemic had given birth more recently compared to the pre-
pandemic participants, implying that the women that completed the questionnaire during the
pandemic had been pregnant during the pandemic. Because of little or inconsistent available
information about risks for pregnant women, these postpartum women might have been so
relieved that their baby was healthy, positively affecting their levels of anxiety. During the
social isolation period of the COVID-19 pandemic, it might be that women received more sup-
port from their partner. In our study this applied to emotional support. Due to restrict visiting,
social distancing rules and other regulations affecting daily activities, out of the house activities
and going out or having visitors, women were less disturbed by external stimuli compared to
the pre-COVID-19 women—providing the opportunity having more time to focus on (a life
with) a baby, facilitating maternal-child attachment. It is known that a maternal-child attach-
ment buffers postpartum symptom of anxiety pandemic [51]. Our findings therefore suggest
that the pandemic positively influences bonding. In a study of the general population, partici-
pants reported slightly less fatigue than those pre-COVID-19 [52]. Poor sleep quality is associ-
ated with stress and postnatal depression. Reduced out-of-home commitments have given the
average person more time to relax, warding off fatigue [53]. This might explain the better men-
tal health of our postpartum population. Fewer social obligations and pressures give new
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parents peace of mind and time to get used to parenthood. There has been much public and
academic discussion of the possible negative effects of lockdown [52]. The majority of studies
on maternal mental health and COVID-19 contradict our results, the differences may be par-
tially due the differences of the severity of lockdown measures, varying between countries.
Governmental regulations have a protective effect against anxiety, facilitating an opportunity
for people to increase social cohesion and connection [52]. Belgium was in lockdown for parts
of the pandemic but there was no mandatory quarantine. A lockdown is indirectly associated
with mental health through increased perceived social support, while mandatory quarantine is
strongly associated with poor mental health status through decreased perceived social support
[54]. A study conducted in Ireland reported that pregnant women improved their relation-
ships with their partners by talking more, exercising together, and sharing tasks during lock-
down. In addition, many hospitals and midwifery practices launched different online courses
to offer emotional support, e.g., online information sessions were organized about childbirth,
breastfeeding, maternal mental health issues and Question & Answer-sessions about COVID-
19 [14, 16, 55]. These aspects might have contributed to low levels of anxiety among our post-
partum pandemic participants but are worth to consider in postpartum care, emphasizing pri-
vacy in hospital wards and retreating in the home situation.

Our study shows strengths and limitations. This study adds to the existing reports about the
mental health response of pregnant and postpartum women during COVID-19 pandemic and
to make a comparison with women during pre-COVID-19. This study provided the opportu-
nity to compare the prevalence of anxiety and depressive symptoms before and after the
national declaration of the COVID-19 pandemic, with similarity in restrictions compared to
other countries [14, 17-21, 25-27, 32-36]. A strength of the study is the use of standardized
mental health instruments and a systematic recruitment of an unselected population and the
fact that we conducted the study during the three waves of the pandemic, controlling for the
effect of the initial shock, uncertainty, adjusted care management and measures related to the
first wave but also for seasonality effects. In our study the pre-COVID sample reported about
psychological wellbeing before lockdown, restricted physical and social activity, reducing bias,
in contrast to the studies of Davenport [36] and Fallon [31], where women self-reported on
their pre-COVID emotional wellbeing status in retrospect. A limitation of our study is that the
sample consisted mainly of white, highly educated women in relationships and having jobs
with no major medical issues. It might be that our participants were more privileged in their
home and living circumstances (e.g., space in the home, access to a garden, little financial wor-
ries) as it is known that these aspects positively affect maternal experiences and in turn, psy-
chological health [22]. Our sampling method might have resulted in selection bias, possibly
attracting participants more inclined to engage with the study and complete the measures.
Selection bias might have contributed to under or overrepresenting maternal psychological
health problems during the COVID-19 pandemic, although similar findings that the pandemic
improved some women’s postpartum mood have been reported [32-34]. We excluded women
with severe medical pathology and mothers with children with life-threatening conditions,
which likely reduced the outcome variable [56, 57]. Another limitation of our study is that we
had no information regarding the extent of exposure to the adverse consequences of COVID-
19 and we had limited information about women’s COVID-19 related stressors, such as, had
they been infected, had they or significant others been ill, lost family or friends due to COVID-
19, were they vaccinated? It could be that the time of completing the questionnaire influenced
women’s answers, i.e., was it during strict lockdown or at a moment when restrictions had
eased [7]. All these COVID-19 related issues are known to play a role in emotional responses
to disaster such as a pandemic [20, 58]. Although our study’s sample size was sufficient to gen-
eralize findings to the general population of Flemish childbearing women, the postpartum
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pandemic sample was small. Future studies should include larger sample sizes. In our study we
relied on a self-report, although the Whooley questions, GAD-2 and EPDS are internationally
recommended screening measures and report the likelihood of depression and anxiety [42, 44,
49]. Our findings are therefore an indication of perinatal mental health but do not have a diag-
nostic value. Additionally, the postpartum sample completed the survey at different time
points throughout the first year postpartum. For future research, it would be of interest to dif-
ferentiate between early postpartum women (i.e., first six to 12 weeks postpartum) and women
later in the postpartum, examining whether the pandemic regulations have a different sub-
sample effect. Because of the self-selective nature of our study, response bias might have been
introduced. The generalizability of our findings is limited to similar populations of childbear-
ing women, although we believe that the findings are of interest to countries with similar
COVID-19 lockdown regulations as described for the Belgium population.

Conclusion

The antenatal and postpartum period are particularly vulnerable times for women. Even for
healthy women, a pregnancy can be overwhelming and may lead to new symptoms of anxiety
—especially during a pandemic. This study overall reports no significant effect of the COVID-
19 pandemic on depression and anxiety of pregnant women when compared to pre-pandemic
women, which seems reassuring in terms of overall perinatal mental health during COVID-19.
The restrictions associated with the COVID-19 pandemic even seem to have a positive effect
on psychological health of postpartum women, on anxiety and even more specifically for
women with a history of perinatal psychological problems. Emotional support has a mediating
effect on postpartum psychological health. Postpartum women reported a behavioral change
during COVID-19, suggesting that lockdown restrictions might have a positive effect on post-
partum women’s emotional wellbeing. More studies should be done to shed more light on psy-
chological health of pregnant and postpartum during the COVID-19 pandemic. For future
studies it would of merit to incorporate larger perinatal subsamples of exposed and unexposed
COVID-19 women, to assess the extent to exposure of adverse COVID-19 consequences and
to consider the postpartum time point of measure.
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