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Abstract
Introduction: The coronavirus disease 2019 (COVID- 19) pandemic and the associ-
ated regulations issued to minimize risk of disease transmission seem to have had an 
impact on general mental health in most populations, but it may have affected preg-
nant women even more because of pregnancy- related uncertainties, limited access 
to healthcare resources, and lack of social support. We aimed to compare the mental 
health response among pregnant women with that in similarly aged women from the 
general population during the first wave of the COVID- 19 pandemic.
Material and methods: From April 14 to July 3, 2020, 647 pregnant women in their 
second trimester were enrolled in this study. For comparison, 858 women from the 
general Danish population (20– 46 years) were sampled from an ongoing observational 
study. Participants responded to a questionnaire including six mental health indicators 
(concern level, perceived social isolation, quality of life, anxiety, mental health, and 
loneliness). Loneliness was measured using the UCLA Three- item Loneliness Scale 
and anxiety by the Common Mental Health Disorder Questionnaire 4- item Anxiety 
Subscale.
Results: The pregnant women had better scores during the entire study period for all 
mental health indicators, and except for concerns, social isolation, and mental health, 
the differences were also statistically significant. Pregnant women were more con-
cerned about becoming seriously ill (40.2% vs. 29.5%, p < 0.001), whereas the general 
population was more concerned about economic consequences and prospects. Many 
pregnant women reported negative feelings associated with being pregnant during the 
COVID- 19 pandemic and concerns regarding social isolation and regulation- imposed 
partner absence during hospital appointments and childbirth. All mental health indi-
cators improved as Denmark began to reopen after the first wave of the pandemic.
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Conclusions: Pregnant women exhibited lower rates of poor mental health compared 
with the general population. However, they were more concerned about becoming seri-
ously ill, expressed negative feelings about being pregnant during the pandemic, and 
were worried about the absence of their partner due to imposed regulations. These find-
ing may be taken into account by policy- makers during pandemics to balance specific 
preventive measures over the potential mental health deterioration of pregnant women.

K E Y W O R D S
anxiety, coronavirus disease 2019, loneliness, mental health, pandemics, pregnancy, severe 
acute respiratory syndrome coronavirus 2, social isolation

1  |  INTRODUC TION

The global coronavirus disease 2019 (COVID- 19) pandemic has resulted 
in an economic, social and health crisis,1 with severe negative impact on 
mental health.2 The pandemic struck Denmark in February 2020. On 
March 11, 2020, the Danish government issued a national lockdown 
and the infection incidence and the hospitalizations peaked during the 
first wave in early April 2020.3 A precautionary principle was applied 
to the pregnant population globally as well as in Denmark due to the 
limited knowledge about COVID- 19’s impact on pregnancy, coinciding 
with observed increased infectious morbidity and maternal mortality 
during the severe acute respiratory syndrome coronavirus (SARS- CoV) 
and Middle Eastern respiratory syndrome coronavirs outbreaks.4,5 The 
global pandemic, limited knowledge, and specific preventive measures 
to reduce transmission (eg, self- isolation, physical distancing, regula-
tions of the regular antenatal and perinatal care— including restrictions 
of the presence of partners at the hospital) may have affected the men-
tal health of pregnant women because of the resulting uncertainty and 
limited access to healthcare resources and social support.6

Studies have reported a worrisome mental health status among 
pregnant women during the COVID- 19 pandemic.7– 10 However, 
only a few studies have compared the mental health response of 
pregnant women with the response in the general population. Some 
studies have reported higher anxiety, depression, and negative af-
fect among pregnant women,8,11 whereas others found less anxiety 
and depression compared with a non- pregnant population.12,13 Our 
study adds to the literature by using a time- series design, and to the 
best of our knowledge by being the first European study to compare 
a pregnant population with the general population.

We aim to elucidate changes in the mental health response 
among pregnant women and compare the mental health response 
among pregnant women with the mental health response of similarly 
aged women from the general population during the first wave of 
the COVID- 19 pandemic.

2  |  MATERIAL AND METHODS

The pregnant women, whose information on mental health was 
collected, were a subset of a prospective cohort study on the 

impact of SARS- CoV- 2 in pregnancy and childbirth conducted 
at Copenhagen University Hospital, Hvidovre, Denmark.14,15 
Pregnant women were invited to participate during their second 
trimester of pregnancy when attending a routine 20- week ultra-
sound appointment (Figure 1). Pregnant participants who were 
enrolled between April 14 and July 3, 2020 were asked to fill in 
a mental health questionnaire. For comparison, a population of 
women aged 20– 46 years were sampled from the general popula-
tion of Denmark through the Standing Together— at a Distance 
project (Figure 1), documenting changes in mental health during 
the COVID- 19 pandemic.16 Participants were enrolled through an 
online registration to the Citizen Science project, or by respond-
ing to an online questionnaire administered in weekly time- series 
by a consumer- research agency (Epinion). Representativeness of 
the study populations has been discussed elsewhere.16 We have 
refrained from the term “non- pregnant”, because participants 
were not asked about pregnancy, hence we cannot preclude preg-
nancy among individuals in the general population. Data on the 
general population was collected between April 14 and June 30, 
2020.

The general population responded to the Copenhagen Corona- 
Related Mental Health questionnaire,16 and the pregnant popula-
tion responded to a modified version, which included crisis- specific 
pregnancy- related and birth- related concerns, as well as feelings of 
being pregnant during the pandemic (Appendix S1 and S2). Danish 
language abilities were required for participation.

General concerns were measured by “How concerned are you 
about the corona crisis?”, social isolation by “How socially isolated do 
you feel right now?” and quality of life (QoL) by “How would you rate 
your quality of life right now?”. Participants responded on a 10- point 

Key message

During the first wave of the COVID- 19 pandemic, preg-
nant women reported a negative impact on their preg-
nancy experience and concerns about absent partners due 
to regulations’ nonetheless their mental health was better 
compared with women from the general population.
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Likert- scale (where 1 represents Not at all/Poor, and 10 represents 
Completely/Excellent). Loneliness was examined using the UCLA 
Three- item Loneliness Scale (α = 0.72).17 We reported the summed 
score (ranging from 3 to 9 where a higher score represents higher 
levels of loneliness). Mental health was examined using the five 
core mental health questions developed at Johns Hopkins (adapted 
from the General Anxiety Disorder- 7 scale, Center for Epidemiologic 
Studies Depression scale and Impact of Event Scale— Revised).18 We 
reported the summed score (ranging from five to 20, where a higher 
score represents worse mental health). The four- item Common 
Mental Health Disorder Questionnaire Anxiety subscale was used 
to examine anxiety (area under the curve 0.87).19 We reported the 
anxiety score as the average of the four items’ scores (ranging from 
one to four where a higher score represents higher levels of anxi-
ety). Specific COVID- 19- related concerns were measured by “What 
are your concerns about the COVID- 19 crisis?” Participants could 
agree or disagree with nine different statements. Similarly, regarding 
precautions we asked: “What precautions are you taking to avoid 
coronavirus infection?” with seven agree/disagree options. For 
pregnancy- related and birth- related concerns, we asked: “How con-
cerned are you about …”, where pregnant participants for 11 differ-
ent questions rated their level of concern on a four- point Likert- scale 
(from 1, Not at all, to 4,Very much).

An open- ended question was included to permit pregnant par-
ticipants to elaborate on their feelings. We asked: “Briefly describe 
your feelings about being pregnant during a pandemic”. To explore 
the responses, we grouped reported feelings into themes, and cat-
egorized these themes as negative (eg “uncertainty”, “nervous”), 
neutral (eg “fair”, “unchanged”) and positive affective feelings (eg 
“optimistic”, “calmer”). Several feelings could be expressed in a single 
statement and were hence grouped into multiple themes. We report 
counts for each expressed theme.

2.1  |  Statistical analyses

To analyze the development of the six different mental health indi-
cators in the pregnant population, we examined the scores for each 
indicator, at each data collection time- point, during the research 
period. The non- parametric Wilcoxon rank sum tests were used to 
compare non- normally distributed ordinal variables. Chi- squared 
tests were used to compare categorical variables and p values less 
than 0.05 were considered statistically significant. To address con-
founding, we conducted sensitivity analyses in which we restricted 
the pregnant and the general populations to those without chronic 
disease (n = 506 and n = 723), without previous mental health 

F I G U R E  1  Study overview. The pregnant women (n = 647) were included from second- trimester participants in a large prospective 
cohort study on the impact of SARS- CoV- 2 in pregnancy and childbirth (39.2% of the eligible women participated). The general population 
(n = 858) was included from a large observational study with two sampling strategies documenting changes in mental health in the Danish 
general population during the COVID- 19 pandemic. CCMH, Copenhagen Corona- Related Mental Health questionnaire. *,14 **15 
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disorders (n = 583 and n = 661), with a partner (n = 601 and n = 620), 
with a long-  or medium- cycle higher education (n = 478 and n = 493) 
and with shorter education (short- cycle higher education, low edu-
cation [technical/vocational training or upper secondary education], 
primary school education or identified as “Other”) (n = 168 and 
n = 365).

2.2  |  Ethical approval

The study of the pregnant population was approved by the Knowledge 
Centre for Data Protection and Compliance, The Capital Region of 
Denmark (P- 2020– 255) on March 17, 2021 and by the Scientific 
Ethics Committee of the Capital Region of Denmark (journal number 
H- 20022647) on April 14, 2021. All pregnant participants provided 
oral and written informed consent. The Standing Together— at a 
Distance study was approved by the Danish Data Protection Agency 
through the joint notification of The Faculty of Health and Medical 
Sciences at The University of Copenhagen. Survey- based studies do 
not require ethical approval according to Danish Law. All data were 
handled in accordance with GDPR guidelines.

3  |  RESULTS

A total of 647 pregnant women of the 1652 eligible women in the 
second trimester of pregnancy responded to the questionnaire 
(39.2%). Among the 1072 women consenting to the cohort study, 
we found no differences between responders and non- responders 
(n = 425) to the questionnaire on age, pre- pregnancy body mass 
index, parity, chronic diseases or mental disorders (Table S1). For 
comparison, 858 women from the general population participated 
(Figure 1).

The median age was 31.4 years (interquartile range 28.7– 
34.6 years) for pregnant women, and 35 years (interquartile range 
29– 41 years) for the general population. The pregnant women were 
more often employed (78.4% vs. 63.4%), had higher levels of educa-
tion (long- cycle higher education; 44.4% vs. 24.6%), reported fewer 
pre- existing mental disorders (9.8% vs. 23.0%), and more chronic 
diseases (21.7% vs. 15.7%) compared with the general population 
(Table 1). The majority of the pregnant women (53.3%) were nullip-
arous and 96.9% were in a relationship. Only 72.3% of the women 
from the general population reported living with a partner. Only a 
few participants from either population had ever tested positive for 
SARS- CoV- 2 (1.4% vs. 0.3%).

First, we showed the weekly changes in the mental health indi-
cators from the peak of the first wave of the COVID- 19 pandemic 
(April 2020) and during the gradual re- opening until July 2020 
among pregnant women (Figure 2). The level of concerns, perceived 
social isolation, and loneliness were high at the peak of the first wave 
and decreased with the decline of the first wave of the COVID- 19 
pandemic. Anxiety, general mental health, and QoL were relatively 
stable throughout the study period.

Second, we compared the development of mental health in-
dicators between pregnant women and women from the general 
population during each month of the study period (Figure 3). The 
level of concerns about the COVID- 19 crisis and social isolation de-
creased along with the decline of the first wave of the COVID- 19 
pandemic in both populations. The pregnant population was statis-
tically significantly less concerned (mean 4.1 vs. 4.7, p = 0.002) and 
felt less socially isolated (mean 3.2 vs. 3.6, p = 0.03) in June 2020. 
QoL gradually increased in both populations and was statically sig-
nificantly higher in the pregnant population during the study period. 
Loneliness decreased during the study period, and the pregnant 
population was less lonely throughout the study period (eg, April 
2020, mean 4.4 vs. 5.0, p < 0.001). Similar results were found for 
mental health and anxiety throughout the study period, with better 
scores for the pregnant population (Figure 3). In the subset without 
chronic diseases, we found results similar to the main analysis (Figure 
S1). In the subset without pre- existing mental disorders (Figure S2), 
the subset having a partner (Figure S3), and the subset with longer 
education (Figure S4), the results on concerns, QoL, mental health, 
and loneliness did not change from the main analysis, but results 
for social isolation and anxiety in the month of June did not remain 
statistically significantly different between populations. Similarly, in 
the subset with shorter education, the differences in social isolation, 
mental health, and loneliness were diminished in selected months 
(Figure S5).

Among pregnant women, we analyzed the level of pregnancy- 
related and birth- related concerns during the COVID- 19 pandemic 
(Figure 4). Levels of concern (measured on a 1– 4 Likert- scale) about 
whether their partner, because of restrictions, was allowed to be 
present during childbirth (mean 3.36, 95% CI 3.3– 3.4) as well as 
during scans and hospital appointments was high (mean 2.57, 95% 
CI 2.5– 2.7). Participants were also concerned whether the expected 
child would become infected during birth (mean 2.60, 95% CI 2.5– 
2.7), after birth (mean 2.72, 95% CI 2.6– 2.8), or during the pregnancy 
(mean 2.70, 95% CI 2.6– 2.8). The pregnant women were the least 
concerned about becoming infected during appointments at the 
hospital (mean 1.92, 95% CI 1.8– 2.0) and whether the necessary 
support, safety, and pain relief could be provided during childbirth 
(mean 2.00, 95% CI 1.9– 2.1) (Figure 4).

Regarding specific COVID- 19- related concerns, we found that 
the primary concern in both populations was related to whether 
someone close to them (eg, family member) would become seriously 
ill (Figure 5). Pregnant women were more concerned about becom-
ing seriously ill themselves compared with the general population 
(40.2% vs. 29.5%, p < 0.001), whereas the general population was 
more concerned about a national economic crisis (58.5% vs. 34.1%, 
p < 0.001), financial problems privately or in the family (28.8% vs. 
21.6%, p = 0.002), and long- term prospects for a normal everyday 
life (47.8% vs. 33.3%, p < 0.001) (Figure 5). Concerning COVID- 
19- related precautions, the populations reported similar behaviors 
apart from increased handwashing and sanitizing being more preva-
lent among pregnant women compared with the general population 
(98.9% vs. 95.3%, p < 0.001) (Figure 6).
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To broaden our understanding of pregnancy- related experi-
ences during the COVID- 19 pandemic, we examined responses to an 
open- ended question (Figure 7). We obtained 507 responses, which 
provided 701 feelings, which were grouped into themes and catego-
rized. Most themes were categorized as negative affective feelings 

(70.3%). The most prevalent themes were “Worried”, “Unsafe”, and 
“Uncertainty”. Feelings with a social aspect were common as 35 feel-
ings were grouped as “Lonely” and 29 feelings were about the inabil-
ity to share their scans and appointments with a partner or the fear 
of not having their partner present during childbirth (“Partner not 

TA B L E  1  Characteristics of the populations. Characteristics are presented for the pregnant population (n = 647) and the general 
population (n = 858)

Population

Pregnant (n = 647) General (n = 858)

Median IQR Median IQR

Age (years) 31.4 [28.7– 34.6] 35 [29– 41]

N % Missing N % Missing

Occupation

Student 62 9.6 3 151 17.6 0

Employed 505 78.4 544 63.4

Unemployed 38 5.9 49 5.7

Other, sick leave 39 6.1 114 13.3

Education

Primary school 17 2.6 1 33 3.8 0

Low education 108 16.7 248 28.9

Short cycle higher 31 4.8 74 8.6

Medium cycle higher 191 29.6 282 32.9

Long cycle higher 287 44.4 211 24.6

Other 12 1.9 10 1.2

Mental disorder

Yes 63 9.8 1 197 23.0 0

No 583 90.2 661 77.0

Chronic disease

Yes 140 21.7 1 135 15.7 0

No 506 78.3 723 84.3

Parity (only pregnant)

Primiparous 330 53.3 28

Multiparous 289 46.7

Civil status (only pregnant)

In a relationship 601 96.9 27

Single 19 3.1

Living with a partner (only general)

Yes 620 72.3 0

No 238 27.7

Tested positive for SARS- CoV- 2

Yes 9 1.4 1 3 0.3 0

No 637 98.6 855 99.7

Month of participation

April 2020 91 14.1 0 317 36.9 0

May 2020 304 47.0 250 29.1

June 2020 212 32.8 291 33.9

July 2020 40 6.2 0 0.0
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present”). Finally, 15 feelings concerned regulation- imposed lack of 
contact with healthcare providers in a familiar safe physical setting 
as phone and virtual contacts were introduced (Figure 7). Although 
most expressed feelings were categorized as negative, 17.3% were 
neutral (n = 121) and 8.7% expressed positive feelings (n = 61), eg 
due to benefits during pregnancy from a calmer environment (“Fine”) 
and work from home (“Optimistic”) (Figure 7). Three responses elab-
orated on being considered a risk group, which was associated with 
negative feelings of frustration and additional precautions, but also 
positive feelings due to protection and consideration.

4  |  DISCUSSION

In this large time- series study, we found that pregnant women did 
not in general exhibit poorer mental health compared with the gen-
eral population during the first wave of the COVID- 19 pandemic in 
Denmark. However, pregnant women were more concerned about 
getting seriously ill, expressed negative feelings about being preg-
nant during the pandemic and worried about the absence of their 
partner during hospital appointments and childbirth. Furthermore, 
we found that mental health gradually improved for both pregnant 
women and the general population as society reopened following 
the first COVID- 19 wave in Denmark, in line with previous studies.16

We found that pregnant women generally scored better on the 
mental health indicators compared with women from the general 
population. These findings support previous studies reporting a 
better mental health status among pregnant women compared with 
non- pregnant women during the pandemic.12,13 Our sensitivity anal-
ysis partly attributed the difference in social isolation and anxiety to 

confounding by pre- existing mental disorders, having a partner and 
educational level presumably due to the associated differences in 
vulnerability and social support. Work from home with the possibil-
ity of prioritizing self- care,20 the opportunity to keep in contact with 
healthcare professionals,12 relief from stressful demands of a social 
life and the strategy of prioritizing pregnant women as a risk group 
with increased protection and attention compared with the general 
population may contribute to the difference between the popula-
tions, as supported by the findings in our open- ended question anal-
ysis. Difference in the course of the pandemic, various governmental 
strategies to contain the virus and other national regulations may 
have contributed to differences between published studies.7,12,13 
Although this study is based on six mental health indicators, the 
clinical consequences of reported differences remain uncertain and 
warrant further research.

Notably, we found a marked difference in the specific concerns 
related to the COVID- 19 crisis between pregnant women and the 
general population. The latter were more concerned about personal, 
familial, and national economic consequences, whereas pregnant 
women were more concerned about becoming seriously ill them-
selves. This finding was expected as pregnant women's health is 
linked to the health of their fetus. In line with our findings, previous 
studies also reported high levels of concern of contracting COVID- 19 
in pregnant populations.21,22

Pregnant women during the COVID- 19 pandemic have re-
ported higher negative affectivity compared with women who were 
pregnant before COVID- 19,7 This observation corresponds to our 
findings in the open- ended question analysis, where most of the 
pregnant participants reported negative feelings about being preg-
nant during the pandemic. When asked about pregnancy- related 

F I G U R E  2  Mental health indicators among pregnant women by weekly resolution. Mental health indicators are presented with their 
mean value and 95% CI for week 16 to week 27 of 2020. Between n = 10 and n = 77 women responded each week. QoL, quality of life
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F I G U R E  3  Mental health indicators among pregnant women and the general population in comparison by monthly resolution. Mental 
health indicators are presented with their mean value and 95% CI. In April, May, and June of 2020 between n = 84 and n = 301 pregnant 
women responded each month and between n = 250 and n = 317 participants responded in the general population. In July only pregnant 
women participated, and between n = 36 and n = 39 individuals provided information for each indicator. For visual purposes the means of 
the populations are presented side- by- side but represent data collected through the entire month. Statistical testing was performed using 
Wilcoxon rank sum test, p values are reported. QoL, quality of life 

F I G U R E  4  Pregnancy and birth- related 
concerns. The pregnant population 
responded to each of the 11 questions 
(n = 599 to n = 623). They were asked to 
rate their level of concern on a four- point 
Likert- scale. We have reported means and 
95% CI 
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and birth- related concerns, we found low levels of concern about 
being infected in connection with appointments at the hospital and 
during hospitalization. Similar results were found in a Danish study 
from 2020 where pregnant women did not express concerns about 
attending their antenatal care appointments during the COVID- 19 
pandemic.22 These results indicate that the Danish pregnant popu-
lation trusts the safety of the healthcare system and does not worry 
about being infected in this setting.

Concerns about not having their partner present at hospital ap-
pointments and during childbirth were prevalent among the preg-
nant women. Similarly, a previous study from Sweden found that 
exclusion of partners was ranked as a prevalent concern among 
pregnant women.23 This observation might prove important be-
cause previous studies identified unsupportive partners and lack of 
social support as risk factors for antenatal and postpartum depres-
sion,24,25 and preliminary results show that social support protects 
against the negative mental health impact of the pandemic among 
pregnant women.26 Further studies are warranted to gain a complete 
understanding of the consequences of absent partners because of 

authority- imposed restrictions. Such investigations will aid future 
strategies for weighting the exclusion of one partner from a shared 
environment vs the risk of restricted partner support.

The present study is in nature limited by its cross- sectional de-
sign and by its foundation on self- reported data. The urgency for a 
fast response to the pandemic resulted in a study design without 
the possibility of accounting for the selection process of the gen-
eral population, hence we cannot account for a potential selection 
bias. The general population was not asked about pregnancy, so 
we cannot exclude the possibility that a pregnant participant could 
have participated in the general population as well, though this re-
mains unlikely because of the very small overlap in geographical re-
cruitment areas. Another limitation is that the two populations we 
compared are different in terms of a number of potential confound-
ers which could explain some of the differences in mental health 
indicators. We addressed this limitation in our sensitivity analyses 
where largely we found similar results to the main analysis though 
restricted to women with the same educational level, with a partner, 
without a pre- exiting mental disorder, or without chronic disease, 

F I G U R E  5  Specific COVID- 19- related 
concerns. Nine different options were 
presented, and participants were asked to 
agree or disagree to being concerned. The 
pregnant women (missing, n = 17) and the 
general population were compared, and 
significance level for the chi- squared test 
of the counts is presented if statistically 
significant. p values: * <0.05, **<0.01, 
***<0.001, **** <0.0001 

F I G U R E  6  Specific COVID- 19 related 
precautions. Six different options were 
presented to the participants. Participants 
could agree or disagree to the presented 
precautions to avoid infection with the 
coronavirus. A total of 632 pregnant 
women responded (missing, n = 15). The 
two populations were compared and 
significance level for the chi- squared test 
of the counts is presented if statistically 
significant. p values: * <0.05, **<0.01, 
***<0.001, **** <0.0001 
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arguing that the differences in potential confounders might be of 
less concern.

Previous studies rely heavily on web- based and social network- 
distributed surveys with no possibility of assessing or evaluating 
response rates.7,8,12 We could identify only one study in the pub-
lished literature with a comparison design, where pregnant and non- 
pregnant women were recruited when presenting at the hospital, in 
this case at an outpatient clinic with a specific appointment in a case– 
control design.13 As all pregnant women in Denmark are offered a 
20- week scan free- of- charge as part of the public antenatal and ob-
stetric healthcare service, the present study avoids comprehensive 
selection bias of the pregnant population due to health status and 
economic position, which is supported by the findings of limited dif-
ferences between responders and non- responders (Table S1).

5  |  CONCLUSION

We found that pregnant women generally reported better men-
tal health compared with women of similar age from the general 
population, especially when restrictions were relaxed following the 
first wave of the pandemic. Pregnant women were generally more 
concerned about contracting COVID- 19 themselves, and less con-
cerned about economic consequences and time to resume everyday 
life compared with women from the general population. A substan-
tial proportion of pregnant women reported concerns of absent 
partners because of regulations, and negative affective feelings 
about being pregnant during the pandemic. Our results can support 

policy- makers and decision- makers within the healthcare system 
when deciding on the delicate balance between regulations regard-
ing societal lockdowns to reduce the risk of disease transmission, 
and the risk of deterioration in mental health due to said restrictions.
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F I G U R E  7  Feelings about being 
pregnant during a pandemic. All 
statements (n = 507) were thematized 
based on expressed feelings (n = 701). A 
statement could include several feelings. 
Each theme was categorized as expressing 
a negative, neutral, and positive affective 
feeling (percentages are presented). 
A total of 372 individuals provided 
statements with negative feeling(s), 120 
individuals with neutral feeling(s), 59 
individuals with positive feeling(s), and 26 
with feelings grouped as Other. Please 
note that this adds up to more than 507 
because 68 individuals expressed several 
feelings grouped under various themes 
with different affective content 
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