
Ho‑Fung et al. BMC Pregnancy and Childbirth          (2022) 22:260  
https://doi.org/10.1186/s12884‑022‑04553‑x

RESEARCH

Self‑reported mental health 
status of pregnant women in Sweden 
during the COVID‑19 pandemic: 
a cross‑sectional survey
Chung Ho‑Fung1,2, Ewa Andersson3, Huang Hsuan‑Ying2, Ganesh Acharya4,5,6  and Simone Schwank6,7,8* 

Abstract 

Background: The COVID‑19 pandemic has contributed to unprecedented worries and challenges for pregnant 
women due to social restrictions and changes in maternity care provision. We aimed to investigate the mental health 
impact of COVID‑19 pandemic on pregnant women in Sweden and explore factors associated with poor perinatal 
mental health in this specific context.

Method: This was a nation‑wide cross‑sectional survey of pregnant women living in Sweden. Validated question‑
naires were distributed through non‑profit organizations´ websites and social media channels from May 2020 to 
February 2021. Perinatal depression, anxiety, and acute stress reaction were assessed using the Edinburgh Postnatal 
Depression Scale (EPDS), Generalized Anxiety Disorder‑7 (GAD‑7) and Impact Event Scale (Revised) (IES‑R), respec‑
tively. Sociodemographic characteristics and self‑perceived mental well‑being were also obtained. Factors associated 
with mental health outcomes were analyzed using multivariate logistic regression model.

Results: Among a total of 470 participants, 43.2% (n = 203) reported depression (EPDS ≥13), 25.7% (n = 121) moder‑
ate to severe anxiety (GAD‑7 score ≥ 10), and 23.7% (n = 110) moderate to severe acute stress reaction (IES‑R ≥ 33). 
27.4% participants (n = 129) expressed concerns regarding their mental well‑being during the pandemic. Pregnant 
mothers who had sick family members reported poorer mental health outcomes than those who did not (median 
[Interquartile range (IQR)] EPDS scores: 14.0 [8.75–18.0] vs 11.0 [6.25–15.0], p < .001; median (IQR) GAD7 scores: 7.0 
[4.0–12.25] vs 6.0 [3.0–9.0], p = .003); median (IQR) IES‑R scores: 20.0 [9.0–38.0] vs 15.0 [7.0–30.0], p = .048). Logistic 
regression analyses revealed that risk factors for poor mental health outcomes were having a sick family member with 
any illness, unemployment, and experiencing a substantially stressful life event. Having a higher educational level and 
a younger age during the pandemic were protective.

Conclusion: Depression and anxiety were highly prevalent among pregnant women in Sweden during the COVID‑
19 pandemic, indicating a need for professional mental health support for this vulnerable group of population. Unem‑
ployment was an associated risk factor whereas younger age and higher educational level were protective suggesting 
an important role of socio‑economic factors in modulating the impact of COVID‑19 pandemic on perinatal mental 
health.
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Background
The consequences of the COVID-19 pandemic on 
global mental health are significant and its long-term 
impact on the global burden of disease is likely to be 
high. The COVID-19 pandemic has a profound impact 
on healthcare systems and potentially on pregnancy 
outcomes [1, 2]. Rapid changes to the delivery of mater-
nity health care services have occurred in many coun-
tries across the globe in response to the COVID-19 
pandemic. Maternity care provisions are facing a chal-
lenge in their attempt to balance the needs and safety of 
pregnant women and their care providers [3].

Globally, maternal and perinatal outcomes have wors-
ened during the COVID-19 pandemic, with an increase 
in maternal deaths, stillbirths, ruptured ectopic preg-
nancies, and maternal depression [4]. During a situa-
tion of acute crisis, such as the COVID-19 pandemic, 
pregnant women are even more vulnerable than the 
general population in terms of susceptibility to men-
tal health disorders [5]. Prenatal distress and psychiat-
ric symptomatology have also been shown to be more 
prevalent among pregnant women during the COVID-
19 pandemic compared to the pre-pandemic period 
[6]. Increased vulnerability to mental health disorders 
among pregnant women could be exaggerated by con-
cerns about potential adverse effect of the COVID-
19 infection on the wellbeing of the unborn child as 
well as the feeling of lack of control over own health 
due to changes in routine maternity care provisions 
and service delivery (1). Furthermore, imposed social 
restrictions might lead to feelings of loneliness, lack of 
support and insecurity causing more anxiety.

Mental disorders are a common cause of morbidity 
during pregnancy both in high and low resource coun-
tries. Sweden is an affluent country with a well-func-
tioning national healthcare system. In 2020, the total 
population of Sweden was 10,379,295, the fertility rate 
was 1.67 children per woman and there were 113,077 
total livebirths [7]). In Sweden, the pre-pandemic prev-
alence of perinatal depression was 13.7% (women with 
high EPDS scores, i.e. ≥ 12) [8, 9]. that of anxiety symp-
toms in early pregnancy was 15.6% (HADS-A scores 
≥8) [10]. Approximately 12.0% of pregnant women 
seem to report symptoms of posttraumatic stress in 
Sweden (assessed by a 3-item questionnaire), although 
this was not based on a diagnostic questionnaire or a 
clinical diagnosis [11]. The estimated lifetime preva-
lence of post-traumatic stress disorder (PTSD) among 
the general female population in Sweden is 7.4% [12].

Sweden chose a different approach in mitigating 
the impact of the COVID-19 pandemic, compared to 
other neighboring Scandinavian countries [13]. Society 
remained open, while masks were not recommended 
until the end of 2020. Pregnant women were not consid-
ered a vulnerable group initially and until recently they 
were excluded from being vaccinated according to rec-
ommendations of the Swedish National Board of Health 
and Welfare [14, 15]. During the pandemic, some changes 
in antenatal and intrapartum care routines occurred that 
might have been perceived by the pregnant women and 
their families as less welcoming. The husbands/partners 
of pregnant women have not been welcomed at the ante-
natal visits. In some countries, including Sweden, part-
ners have not been allowed to attend the delivery if being 
tested positive for COVID-19, and no husband/partner 
has been allowed to stay overnight in the hospital with 
the woman and the baby during postpartum period.

We hypothesized that the changes and adjustments 
required in pregnant women’s personal life as well as 
in the routine maternity care services due to COVID-
19 pandemic might have a negative impact on maternal 
mental health. In this context, this study aimed to investi-
gate the impact of the COVID-19 pandemic on the men-
tal wellbeing of pregnant women in Sweden and explore 
both traditional (socio-economic factors, life events etc.) 
and pandemic-specific risk factors associated with poor 
perinatal mental health.

Method
Study design and setting
This study is part of a global survey investigating the 
impact of the COVID-19 pandemic on pregnant wom-
en’s mental health, including perinatal depression, anxi-
ety, and acute stress reaction. This multi-national project 
includes an anonymous web-based survey distributed to 
pregnant women in China (Hong Kong SAR and Shang-
hai), Norway, Sweden, Switzerland, Taiwan and all states 
of the United States of America (USA). The Swedish part 
of the survey was started in May 2020 and completed in 
February 2021.

Pregnant women who 1) resided in Sweden during the 
COVID-19 pandemic and 2) could understand Swed-
ish could participate in the study. Exclusion criteria were 
1) unconfirmed pregnancy status (if the pregnancy was 
not confirmed by a midwife or a doctor yet) and 2) ina-
bility to use a web-based application to answer the sur-
vey questionnaires. The pregnant women are recruited 
via non-profit organizations´ websites and social media 
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channels. Via the web link, the participants were guided 
to the research website where they could read informa-
tion about the project and answer the questionnaires 
anonymously if agreed to participate in the study. Data 
were collected using Qualtrics, a widely used online sur-
vey platform for social science research.

Measurements
Sociodemographic data were self-reported by the par-
ticipants, including age, marital status (single, married, 
cohabitating, in a relationship, divorced), working hours 
(< 40 h per week, 40 h, > 40 h per week), monthly family 
income (< 40,000 SEK, 40000 SEK, > 40,000 SEK), and 
education level (no education, 9-year mandatory educa-
tion, high school, professional education, bachelor, mas-
ters, doctoral). Family health status was assessed by the 
question, ‘in the past 12 months, do you have any sick 
family members?’ In addition, the anonymous survey 
included assessments of symptoms of perinatal depres-
sion, anxiety and PTSD using validated instruments 
[16–18] .

Edinburgh postnatal depression scale (EPDS)
Depressive symptoms among pregnant mothers were 
assessed by EPDS [19]. EPDS is a 10-item self-report 
scale assessing postnatal depression. Each item offers 
four options which are scored from 0 to 3, higher indi-
cates more intense depressive symptoms over the past 
7 days. Total score of EPDS ranges from 0 to 30. The 
Swedish version of Edinburgh Postnatal Scale is well vali-
dated [16] and commonly used in women mental health 
studies, with an optimal cut-off score of ≥13. In our 
study, the scale demonstrated good internal consistency 
with a Cronbach’s Alpha of .87.

Generalized anxiety Disorder‑7 (GAD7)
The GAD7 is a globally used self-report scale that 
assesses participants’ level of generalized anxiety in the 
past 14 days. The 7-item Likert-4 scale measures the fre-
quency of being distressed by anxiety-related symptoms, 
with options ranging from not at all to nearly every day 
(scored from 0 to 3). Total score of GAD7 ranges from 
0 to 21, higher scores indicate a higher level of general-
ized anxiety. The total score of GAD7 will be further cat-
egorized into severity categories of minimal (0–4), mild 
(5–9), moderate (10–14), and severe (15–21) anxiety. In 
this study, we used the Swedish version of GAD7 [20], 
which has demonstrated excellent internal consistency in 
previous studies.

Impact event scale (revised) (IES‑R)
The IES-R is a 22 item self-reported measure designed to 
assess acute stress reactions and probable post-traumatic 

distress following stressful life events in the past 7 days 
[21]. Each item measures with a Likert-5 rating scale 
(from not at all to extremely, 0–4). Total score of IES-R 
ranges from 0 to 88, higher scores indicate higher levels 
of distress from acute stress reactions. The total scores 
are further categorized into categories of minimal (0–23), 
mild (24–32), moderate to severe concern for PTSD (33–
88). In this study, IES-R is administered as event-oriented 
to the covid-19 pandemic. We used the Swedish version 
of IES-R [18, 22], which has demonstrated an excellent 
internal consistency with a Cronbach’s Alpha of .94 in 
this study.

Mental wellbeing and stressful life events 
during the pandemic
The perceived mental well-being of participants was 
assessed by a single 10-point Likert scale enquiring 
overall mental health status in the past 12 months. Par-
ticipants were then asked to fill in a stressful event check-
list assessing their exposures in the past 1 year, which 
included marriage, divorce, death in the family, career 
change, unemployment, and other.

Statistical analysis
Participants’ characteristics and scores obtained from 
mental health assessments were analyzed by descriptive 
statistics. Continuous variables are presented as means 
and standard deviations (SD), while categorical vari-
ables are presented as number (n) and percentage (%). 
Associations were analyzed using Chi-squared test. The 
total scores of the three mental health status measure-
ment tools (EPDS, GAD7 and IES-R) were not normally 
distributed, and so are presented as medians with inter-
quartile ranges (IQR). Non-parametric Mann-Whitney 
U test was applied to compare the severity of symptoms 
between families with sick family members (including 
COVID-19 and other illnesses) and those without sick 
family members. Associations between mental health 
outcomes (depression and anxiety, acute stress reactions) 
and demographic characteristics of participants were 
estimated by univariate and multivariate logistic regres-
sion, and are presented as odds ratios (ORs) with 95% 
Confidence intervals (CIs). The statistical significance 
was set at a p-value of < 0.05. All statistical analyses were 
performed with the Statistical Package for the Social Sci-
ence (SPSS) version 26 (IBM® SPSS® Statistics).

Results
Demographic characteristics of the participants
Of a total of 522 study participants, 52 women were 
excluded as their responses indicated that they had either 
given birth or were not pregnant at the time when they 
replied to the survey questionnaires. Thus, data from 
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470 pregnant women who completed the survey were 
analyzed. The sociodemographic characteristics of the 
participants, their self-perceived overall mental health 
status, and stressful event exposure are presented in 
Table  1. The mean age of the participants was 30.72 
(SD = 4.21) years. Most women lived in cohabitation 
with a partner (n = 259, 55.1%) or were married (n = 195, 
41.5%). The majority (n = 271, 57.7%) were working 40 h a 
week. Two third of the participants (n = 283, 60.2%) had 
a bachelor degree or above, and 30.2% (n = 142) had at 
least one sick family member.

Mental health status of the pregnant mothers and severity 
categories
The overall prevalence of probable depression for preg-
nant women during the pandemic (EPDS ≥13) was 
43.2% (n = 203). One fourth (n = 121, 25.7%) of Swed-
ish pregnant women participating in the study dis-
played moderate to severe generalized anxiety symptoms 
(GAD-7 ≥ 10). 23.7% (n = 110) of the participants had 
moderate to severe concern for PTSD (IES-R ≥ 33).

Women whose families had sick members with any ill-
ness in the past 12 months reported experiencing more 
depression, anxiety (probable depression: n = 81, 57.0% 
vs n =  122, 37.2%, p < .001; moderate to severe anxiety: 
n = 50, 35.2% vs n = 71, 21.6%, p = .015) but not acute 
stress reactions (moderate to severe concern for probable 
PTSD: n = 38, 27.1% vs n = 72, 22.2%, p = .503(Table 2).

Scores of measurements
The total median scores (IQR) on the EPDS for depres-
sion, GAD7 for anxiety, and IES-R for acute stress reac-
tion among women were 11.0 (7.0–16.0), 6.0 (3.0–10.0), 
and 16.0 (7.0–31.75) respectively. Similar to findings in 
severity categories of women, women whose families had 
sick members had higher scores for all mental heatlh out-
comes compared with those who did not (median EPDS 
scores: 14.0 (8.75–18.0) vs 11.0 (6.25–15.0), p < .001; 
median GAD7 scores: 7.0 (4.0–12.00) vs 6.0 (3.0–9.0), 
p = .003; median IES-R scores: 18.5 (7.25–34.0) vs 15.0 
(7.0–30.0), p = .048) (Table 3).

Factors associated with mental health status of pregnant 
women
Multivariable logistic regression analyses were performed 
to investigate factors associated with the mental health 
status of pregnant women during the pandemic. Hav-
ing sick family members in the past 12 months increased 
the odds of depression by 2.6 times (aOR 2.627, 95% CI 
[1.686, 4.092], p < .001), anxiety by 2.2 times (aOR 2.218, 
95% CI [1.376, 3.573] p = .001), and perceived wors-
ening mental health in the past 12 months by 2.2 times 
(aOR 2.246, 95% CI [1.409, 3.580], p = .001). Birth giving 

increased the odds of acute stress reaction by 2.4 times 
(aOR 2.407, 95% CI [1.260, 4.597], p = .008). Unemploy-
ment increased the odds of depression by 2.7 times (aOR 
2.759, 95% CI [1.180, 6.453], p = .019) and acute stress 
reaction by 3.2 times (aOR 3.242, 95% CI [1.476, 7.120], 
p = .003). Encountering an exceptional stressful life 
event increased the odds of depression (aOR 1.955, 95% 
CI [1.232, 3.101], p = .004), anxiety (aOR 2.427, 95% CI 
[1.471, 4.005], p = .001), and perceived worsening mental 
health in the past 12 months (aOR 2.160, 95% CI [1.326, 
3.520], p = .002) (Tables 4, 5, 6, 7).

Having a higher level of education (i.e. having a bach-
elor degree or above) decreased the odds of depression 
(aOR .563, 95% CI [.357, .889], p = .014) and acute stress 
reaction (aOR .541, 95% CI [.321, .913], p = .021). Women 
in the age group of 26 to 30 were less likely to develop 
both depression (aOR .424, 95% CI [.196, .916], p = .029) 
and anxiety (aOR .323, 95% CI [.149. .709], p = .005), and 
less likely to have perceived worsening mental health 
in the past 12 months (aOR .391, 95% CI [.180, .852], 
p = .018). Women in the age group of 18 to 25 were less 
likely to develop anxiety (aOR .404, 95% CI [.193, .845], 
p = .016) (Tables 4, 5, 6, 7).

Supplementary analyses on multiple event exposure
To investigate the effect of multiple event exposure, the 
total number of stressful event exposures was entered 
into the multivariable logistic regression models, replac-
ing the single event exposure variables. After controlling 
all other variables, Increase in the number of stressful 
encounter increases the odds of depression and anxiety 
(depression: aOR 1.311, 95% CI [1.036, 1.659], p = .024; 
anxiety: aOR 1.445, 95% CI [1.119, 1.865], p < .005), but 
not acute stress reaction (aOR 1.159, 95% CI [.894, 1.501], 
p = .266) (Supplementary Tables 1, 2, 3).

Discussion
Women’s healthcare is often adversely affected by 
humanitarian disasters [23]. Our findings highlight the 
importance of having robust maternity services able to 
cope and provide adequate care and support to women 
in such emergency situations, in line with the findings 
of a recent review on the impact of the COVID-19 pan-
demic on pregnant women [4]. Pregnant women who 
participated in our study reported a high prevalence of 
symptoms of perinatal depression, anxiety, and acute 
stress reaction. One of the first studies conducted under 
the COVID-19 pandemic in China showed that pregnant 
women had significantly higher rates of depressive symp-
toms (26.0% vs 29.6%, P = 0.02) than women assessed 
before the pandemic was declared [24]. Similar findings 
have been reported also from affluent Western countries, 
such as Canada [6] and in a scoping review conducted to 
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Table 1 Sociodemographic characteristics, self‑perceived overall mental health status, and stressful event exposure reported by the 
participants (N = 470)

n, %

Family Health Status

Variables M, SD Total Families with sick 
members

Families without sick 
members

p

Overall 470 (100.0)

Age 30.72 (4.21)

 18–25 50 (10.6) 17 (12.0) 33 (10.1) .740

 26–30 180 (38.3) 57 (40.1) 123 (37.5)

 31–40 232 (49.4) 65 (45.8) 167 (50.9)

  > 40 8 (1.7) 3 (2.1) 5 (1.5)

Civil Status

 Single 3 (0.6) 1 (0.7) 2 (0.6) .661

 Married 195 (41.5) 59 (41.5) 136 (41.5)

 Cohabitating 259 (55.1) 77 (54.2) 182 (55.5)

 in a relationship 12 (2.6) 4 (2.8) 8 (2.4)

 Divorced 1 (0.2) 1 (0.7) 0 (0)

Working Hours

  < 40 h per week 156 (33.2) 50 (35.2) 106 (32.3) .241

 40 h per week 271 (57.7) 75 (52.8) 196 (59.8)

  > 40 h per week 43 (9.1) 17 (12.0) 26 (7.9)

Monthly Family Income

  < 40,000 SEK 159 (33.8) 38 (26.8) 121 (36.9) .052

 40,000 SEK 198 (42.1) 70 (49.3) 128 (39.0)

  > 40,000 SEK 103 (21.9) 28 (19.7) 75 (22.9)

Educational Level

 No education 2 (0.4) 0 (0) 2 (0.6) .896

 9‑year mandatory education 10 (2.1) 4 (2.8) 6 (1.8)

 High school 96 (20.4) 29 (20.4) 67 (20.4)

 Professional education 79 (16.8) 26 (18.3) 53 (16.2)

 Bachelor 146 (31.1) 40 (28.2) 106 (32.3)

 Masters 127 (27.0) 40 (28.2) 87 (26.5)

 Doctoral 10 (2.1) 3 (2.1) 7 (2.1)

Overall Mental Health Status (1–10) 4.61 (1.88)

 Healthy 341 (72.6) 89 (62.7) 252 (76.8) .002

 Worsened Mental Health (≥6) 129 (27.4) 53 (37.3) 76 (23.2)

Stressful event Exposure

 Giving Birth 54 (11.5) 15 (10.6) 39 (11.9) .679

 Marriage 33 (7.0) 10 (7.0) 23 (7.0) .991

 Divorce 0 (0) 0 (0) 0 (0) N/A

 Death in families 54 (11.5) 20 (14.1) 34 (10.4) .246

 Changing Career 70 (14.9) 19 (13.4) 51 (15.5) .544

 Exams 27 (5.7) 8 (5.6) 19 (5.8) .946

 Unemployment 35 (7.4) 12 (8.5) 23 (7.0) .585

 Others 131 (27.9) 31 (21.8) 100 (30.5) .055

No. of stressful event exposure

 0 181 (38.5) 58 (40.8) 123 (37.5) .409

 1 195 (41.5) 60 (42.3) 135 (41.2)

 2 74 (15.7) 18 (12.7) 56 (17.1)

 3 19 (4.0) 5 (3.5) 14 (4.3)

 4 1 (0.2) 1 (0.7) 0 (0)
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compile evidence on direct and indirect impacts of the 
pandemic on maternal health [25].

In our study, the prevalence of depressive symptoms 
among pregnant women in Sweden was exceptionally 
high, both in comparison with pre-pandemic preva-
lence studies from Sweden [9], neighboring Scandinavian 
countries [9], as well as internationally [26, 27]. This 
result stands in contrast to the expectations that in an 
open, non-confined society, such as Sweden, pregnant 
women would have better mental well-being compared to 
societies with prolonged isolation during the pandemic.

The inclination of “adopting social distancing meas-
ures” is often thought to be positively associated with 
worsened mental health during the pandemic. How-
ever, it has proven not to be the case in a study in 
New York City [28]. Silverman et  al. found that in 
women with low socioeconomic status, who are most 
vulnerable for prenatal mood disruption, the social 

restrictions reduced their mental health problems. A 
decrease in symptomatology was also found in a recent 
Gallup Panel 2021 [29] reporting a decrease in worry 
after restrictions were put in place, compared to ear-
lier in the pandemic. Therefore, loose social restric-
tions leading to worries for disease transmission could 
be a potential explanation of why the Swedish pregnant 
reported high prevalence of mental health problems.

The prevalence of depression (EPDS scores of ≥13) 
among Swedish pregnant women during the pan-
demic was high at 42.5% compared to 12% before the 
pandemic [30], and the mean EPDS score had doubled 
(mean: 5.0, n = 110 vs mean: 11.63, n = 470). Similarly, 
the pre-pandemic prevalence of anxiety symptoms in 
pregnant women residing in Sweden (HADS-A scores 
≥8 during early pregnancy) was 15.6% (Ruberts-
son et  al., 2014), while during the pandemic the point 
prevalence (GAD7 scores ≥10) has increased to 25.3%. 

Table 2 Self‑reported mental health status and severity of depression, anxiety, and acute stress in total study cohort and subgroups

Abbreviations: EPDS 10‑item Edinburgh Postnatal Depression Scale, GAD-7 7‑item Generalized Anxiety Disorder, IES-R 22‑item Impact of Event Scale–Revised

Severity Category N, % M (SD) Families with sick members Families without sick members p

N, % M (SD) N, % M (SD)

EPDS, depression symptoms
 Total cohort 470 (100) 11.76 (6.23) 142 (100) 13.39 (6.52) 328 (100) 11.05 (5.97) <.001

 Normal 267 (56.8) 61 (43.0) 206 (62.8)

 Probable Depression 
(scores ≥13)

203 (43.2) 81 (57.0) 122 (37.2)

GAD7, Anxiety
 Total cohort 470 (100) 7.00 (5.25) 142 (100) 8.09 (5.58) 328 (100) 6.53 (5.04) .015

 Normal (0–4) 175 (37.2) 45 (31.7) 130 (39.6)

 Mild (5–9) 174 (37.0) 47 (33.1) 127 (38.7)

 Moderate (10–14) 66 (14.0) 25 (17.6) 41 (12.5)

 Severe (15–21) 55 (11.7) 25 (17.6) 30 (9.1)

IES-R, Acute Stress symptoms
 Total cohort 470 (100) 21.16 (17.49) 140 (100) 23.60 (19.05) 328 (100) 20.11 (16.69) .503

 Normal (0–23) 308 (65.5) 88 (62.0) 220 (67.1)

 Mild (24–32) 46 (9.8) 14 (9.9) 32 (9.8)

 Moderate to Severe 
concern for PTSD (33–88)

110 (23.7) 38 (27.1) 72 (22.2)

Table 3 Scores of Mental health Measurements in Total Cohort and Subgroups

Abbreviations: EPDS 10‑item Edinburgh Postnatal Depression Scale, GAD-7 7‑item Generalized Anxiety Disorder, IES-R 22‑item Impact of Event Scale–Revised, IQR 
Interquartile Range

Scale Total score, 
Median

IQR Families with sick members Families without sick members P

Total score, 
Median

IQR Total score, 
Median

IQR

EPDS, Depression Symptoms 11.0 7.0–16.0 14.0 8.00–18.0 11.0 6.25–15.0 <.001

GAD7, Anxiety Symptoms 6.0 3.0–10.0 7.0 4.0–12.00 6.0 3.0–9.0 .003

IES-R, Acute Stress Reaction 16.0 7.0–31.75 18.5 7.25–34.0 15.0 7.0–30.0 .048
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However, this needs to be interpreted with caution as 
the women participating in our study were at variable 
stages in their pregnancy.

With regards to acute stress reaction, the estimated 
lifetime prevalence of acute stress and in severe condi-
tions of probable PTSD among women in Sweden is 7.4% 
[31] using diagnostic procedures and the PTSD Check-
list (PCL), a series of posttraumatic stress scales to assess 
acute stress and PTSD developed by Persson [12]. Cur-
rent PTSD, based on diagnostic criteria and severity, 
was reported by 4.1% (95% CI 2.8–5.8) of the pregnant 
women [12]. Persson et  al. found in their study con-
ducted in 2017–2018, that a majority of pregnant women 
with PTSD experienced violence, and expressed a fear of 
childbirth (Persson et al., 2020). Both domestic violence 

and fear of childbirth have increased globally, as a con-
sequence of the COVID-19 pandemic [6]. Although we 
did not inquire about domestic violence in our survey, 
these results are important to consider, in relation to the 
present study. In our study, the prevalence of moderate 
to severe concern for probable PTSD among the Swed-
ish pregnant women during the pandemic was 23.4%. 
The rise in acute stress reaction and PTSD symptoms 
has also been shown in previous research during the 
SARS and MERS outbreaks (Lee et  al., 2007; Lee et  al., 
2019; Lee et al., 2018; Mak et al., 2010; Park et al., 2020). 
Similar results occurred after the 9/11 terrorist attack 
[32] and the Holocaust (Bowers & Yehuda, 2016; Yehuda 
et al., 2005; Yehuda et al., 1998). The clinically concern-
ing acute stress in pregnant women may impact their 

Table 4 Factors associated with depressive symptoms (EPDS ≥13) among pregnant women

*p < .05, **p < .01

cOR 95% CI p aOR 95% CI p

Age

 18–25 Ref Ref Ref Ref

 26–30 .394 .205–.759 .005 .490 .233–1.027 .059

 31–40 .321 .169–.609 .001 .424 .196–.916 .029
  > 40 .309 .066–1.451 .137 .371 .068–2.016 .251

Working Hours

  < 40 h per week Ref Ref Ref Ref

 40 h per week .633 .425–.942 .024 .793 .503–1.251 .319

  > 40 h per week .870 .442–1.710 .686 1.044 .487–2.240 .912

Monthly Family Income

  < 40,000 SEK Ref Ref Ref Ref

 40,000 SEK 1.210 .795–1.841 .375 .785 .475–1.296 .344

  > 40,000 SEK .750 .450–1.250 .270 .865 .498–1.505 .068

Educational Level

 Bachelor or above .429 .294–.627 <.001 .563 .357–.889 .014
Family Health Status

 With sick family members 2.242 1.502–3.347 <.001 2.627 1.686–4.092 <.001
Giving Birth

 Yes 1.364 .773–2.406 .284 1.523 .817–2.839 .185

Marriage

 Yes 1.104 .542–2.247 .786 .920 .416–2.037 .837

Death in families

 Yes 1.254 .710–2.213 .435 1.361 .735–2.522 .327

Changing Career

 Yes .693 .409–1.174 .173 .809 .444–1.474 .489

Exams

 Yes .535 .230–1.249 .148 .626 .240–1.631 .338

Unemployment

 Yes 3.610 1.692–7.702 .001 2.759 1.180–6.453 .019
Others

 Yes 1.703 1.134–2.556 .010 1.955 1.232–3.101 .004
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fetuses (Doyle et  al., 2015). Chronic stress may cause 
an epigenetic change in the placenta, facilitating corti-
sol to pass through easier, which can result in the fetus 
brain maturing faster, and upon birth being hypervigilant 
(Monk, 2016; Monk et al., 2016; O’Connor et al., 2016). 
Beside the potential impact on the fetus, there is a risk of 
increase in number of women experiencing fear of labor 
and childbirth, which is important for healthcare pro-
fessionals to be aware of to avoid unnecessary operative 
deliveries and associated complications.

When we compared participants, who were from fami-
lies that had sick members and those who were not, we 
found that poor family health status had increased the 
odds of having perinatal mental health issues, including 
poorer outcomes in depression and anxiety. Pregnant 

women who had sick family members were more likely to 
score over the cutoff of EPDS and GAD7. This is a good 
indication and stratifying strategy, potentially applied in 
early mental health prevention. Since family health status 
traditionally being considered a precipitating and main-
taining factor for health anxiety in family medicine.

Unemployment and exceptionally stressful encoun-
ters were also associated with an increasing likelihood 
of exhibiting probable perinatal mental disorders during 
the COVID-19 pandemic. This is not surprising as lower 
socio-economic status is known to be associated with 
higher risk of perinatal mental health problems. Rectify-
ing long-standing health inequalities in the societies is 
equally important while making swift responses to the 
impact of the pandemic.

Table 5 Factors associated with anxiety symptoms (GAD7 ≥ 10) among pregnant women

*p < .05, **p < .01

cOR 95% CI p aOR 95% CI p

Age

 18–25 Ref Ref Ref Ref

 26–30 .403 .211–.771 .006 .404 .193–.845 .016
 31–40 .331 .175–.625 .001 .323 .149–.709 .005
  > 40 .168 .019–1.466 .106 .214 .022–2.051 .181

Working Hours

  < 40 h per week Ref Ref Ref Ref

 40 h per week .903 .575–1.419 .658 .998 .596–1.670 .994

  > 40 h per week 1.354 .652–2.812 .416 1.325 .576–3.049 .508

Monthly Family Income

  < 40,000 SEK Ref Ref Ref Ref

 40,000 SEK 1.379 .843–2.254 .200 .911 .509–1.630 .753

  > 40,000 SEK 1.511 .855–2.670 .156 1.778 .966–3.274 .065

Educational Level

 Bachelor or above .582 .383–.883 .011 .691 .413–1.157 .160

Family Health Status

 With sick family members 1.967 1.276–3.304 .002 2.218 1.376–3.573 .001
Giving Birth

 Yes 1.125 .596–2.123 .717 1.338 .668–2.680 .412

Marriage

 Yes 1.088 .491–2.411 .835 .926 .388–2.212 .863

Death in families

 Yes 1.247 .668–2.329 .488 1.296 .668–2.514 .444

Changing Career

 Yes 1.088 .614–1.930 .772 1.338 .708–2.529 .369

Exams

 Yes .641 .237–1.731 .380 .944 .323–2.758 .915

Unemployment

 Yes 2.328 1.151–4.708 .019 1.798 .812–3.983 .148

Others

 Yes 1.905 1.226–2.961 .004 2.427 1.471–4.005 .001
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In our study, women in the age of 26 to 40 years showed 
significantly lower levels of anxiety. It could be related to 
the fact that in this age group, most mothers have stable 
families, economic stability, and good social networks.

Strengths and limitations
Our study is one of the first in Sweden to evaluate mental 
health of pregnant women during COVID-19 pandemic. 
Data collection took place form May 2020 to February 
2021, initiating the data collection during the peak of the 
pandemic in Sweden. Due to the long timeframe, both 
peaks and lows with regards to the severity of the pan-
demic were included. However, our study is not without 
limitations. Convenient sampling method used limits the 
generalizability of our findings, and the cross-sectional 

design did not allow to explore the trends over a longer 
time and differences in mental health status of pregnant 
women during different stages of gestation and during 
different severities of the pandemic. The study population 
of 470 pregnant women, represents only a tiny fraction of 
women who were pregnant during the study period as the 
total number of livebirths during this period was 93,528. 
Furthermore, as the questionnaires had to be filled 
out online without having any direct contact with the 
researchers and inability to use a web-based application 
to answer the survey questionnaires was one of the exclu-
sion criteria, women who were not able to read or did not 
have excess to internet could not participate in this sur-
vey introducing sampling bias/selection bias. Moreover, 
misinterpretation of questions by participants cannot be 

Table 6 Factors associated with acute stress symptoms (IES‑R ≥ 33) among pregnant women

*p < .05, **p < .01

cOR 95% CI p aOR 95% CI p

Age

 18–25 Ref Ref Ref Ref

 26–30 .437 .226–.843 .014 .634 .301–1.334 .229

 31–40 .323 .168–.620 .001 .491 .222–1.085 .079

  > 40 .829 .178–3.856 .811 1.063 .193–5.854 .944

Working Hours

  < 40 h per week Ref Ref Ref Ref

 40 h per week .697 .441–1.102 .697 .973 .577–1.640 .917

  > 40 h per week .807 .365–1.782 .595 1.034 .417–2.564 .943

Monthly Family Income

  < 40,000 SEK Ref Ref Ref Ref

 40,000 SEK 1.203 .744–1.944 .451 .764 .430–1.356 .358

  > 40,000 SEK .585 .306–1.117 .104 .667 .334–1.332 .252

Educational Level

 Bachelor or above .397 .257–.615 <.001 .541 .321–.913 .021
Family Health Status

 With sick family members 1.304 .827–2.056 .253 1.342 .812–2.218 .252

Giving Birth

 Yes 2.295 1.265–4.163 .006 2.407 1.260–4.597 .008
Marriage

 Yes .857 .362–2.033 .727 .665 .254–1.742 .406

Death in families

 Yes .705 .342–1.451 .342 .812 .378–1.741 .592

Changing Career

 Yes .437 .209–.912 .027 .502 .222–1.136 .098

Exams

 Yes .386 .114–1.306 .126 .612 .169–2.221 .459

Unemployment

 Yes 3.879 1.923–7.825 <.001 3.242 1.476–7.120 .003
Others

 Yes 1.385 .871–2.203 .168 1.338 .796–2.249 .271
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excluded as the survey was self-administered online. The 
prevalence of perinatal mental health disorders can be 
affected by pre-existing comorbidities. Although, we did 
not ask specific questions about pre-existing physical or 
mental illness, our question about overall mental health 
status should have captured any history of psychiatric 
morbidity.

The prevalence of anxiety, depression, and stress in 
pregnant women was found to be very high, and future 
studies with larger sample size are needed to evalu-
ate the prevalence of perinatal mental health disorders 
due to the COVID-19 pandemic in Sweden. However, a 
much larger survey performed in the last week of April 
2021 in neighboring Norway has shown similar results 
with 32% (1164/3642) of women having postpartum 
depressive symptoms compared to 10% (225/2217) in a 

pre-pandemic survey [33]. Generally, the stressful life 
events refer to experiences in the past 1 year. There-
fore, in a small number of women who participated in 
the survey early on and were in first trimester of preg-
nancy, these events might partly relate to events occur-
ring before the COVID-19 pandemic. However, this is 
unlikely to have significantly affected our findings.

The consequences on global mental health due to 
COVID-19 will be significant and cause long-term 
impact on the global burden of disease. Mental health 
problems cannot not be overlooked in this regard. It is 
important to understand what women need to cope with 
and navigate their pregnancies during this pandemic. 
Since pregnant women reported frequently reading and 
searching for information on social media, health care 
professionals have to become more engaged in informing 

Table 7 Factors associated with worsen mental health (Global rating scale ≥6) among pregnant women

*p < .05,**p < .01

cOR 95% CI p aOR 95% CI p

Age

 18–25 Ref Ref Ref Ref

 26–30 .439 .230–.838 .012 .497 .239–1.034 .061

 31–40 .348 .184–.656 .001 .391 .180–.852 .018
  > 40 1.174 .264–5.226 .833 1.447 .283–7.409 .657

Working Hours

  < 40 h per week Ref Ref Ref Ref

 40 h per week .611 .394–.947 .028 .692 .422–1.134 .144

  > 40 h per week 1.220 .604–2.464 .579 1.292 .589–2.833 .523

Monthly Family Income

  < 40,000 SEK Ref Ref Ref Ref

 40,000 SEK 1.136 .717–1.802 .587 .812 .468–1.408 .458

  > 40,000 SEK .710 .395–1.275 .251 .864 .464–1.609 .645

Educational Level

 Bachelor or above .573 .380–.863 .008 .779 .471–1.289 .332

Family Health Status

 With sick family members 1.975 1.290–3.023 .002 2.246 1.409–3.580 .001
Giving Birth

 Yes 1.129 .606–2.105 .703 1.206 .615–2.366 .586

Marriage

 Yes 1.799 .867–3.732 .115 1.771 .810–3.876 .152

Death in families

 Yes 1.374 .749–2.519 .304 1.463 .767–2.790 .248

Changing Career

 Yes .684 .371–1.260 .223 .863 .441–1.690 .667

Exams

 Yes .585 .217–1.578 .289 .831 .284–2.430 .735

Unemployment

 Yes 1.625 .793–3.331 .185 1.096 .485–2.478 .825

Others

 Yes 1.842 1.193–2.844 .006 2.160 1.326–3.520 .002
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pregnant women via different channels to ensure accu-
racy of information accessible to them. It is important 
that women receive reliable information and advice from 
their healthcare providers rather than from the social 
media as a primary source of information.

The high prevalence of perinatal mental health prob-
lems found in this study suggests the need for a system-
atic approach to screening pregnant women and providing 
professional support to those at high risk. Providing psy-
chological first aid and counselling are essential during a 
pandemic. It helps in reducing the psychological distress 
and promoting adaptive coping strategies to deal with the 
situation short and long term [34, 35]. Web-based psy-
chosocial support can be an invaluable resource to bridge 
the treatment gap of perinatal mental health problems 
(Schwank et al., 2020), which has clearly increased during 
the global pandemic. Results from pre-pandemic research 
on the effect of internet-based support for perinatal men-
tal health care services in Sweden, have shown signifi-
cantly lower levels of depressive symptoms post treatment. 
Pregnancy adapted internet based psychosocial support 
for antenatal depression is feasible, acceptable and effica-
cious [36] and could be especially suitable in a pandemic.

Conclusion
Depression and anxiety were highly prevalent among 
pregnant women in Sweden during the COVID-19 
pandemic indicating a need for professional mental 
health support for this vulnerable group of population. 
Unemployment was an associated risk factor whereas 
younger age and higher educational level were protec-
tive suggesting an important role of socio-economic 
factors in modulating the impact of COVID-19 pan-
demic on perinatal mental health.

Abbreviations
aOR: Adjusted Odds Ratio; CI: Confidence Interval; cOR: Crude Odds Ratio; 
COVID‑19: Coronavirus Disease 2019; EPDS: Edinburgh Postnatal Depression 
Scale; GAD7: Generalized Anxiety Disorder 7; HADS‑A: Hospital Anxiety and 
Depression Scale – Anxiety; IES‑R: Impact of Event Scale ‑Revised; IQR: Inter‑
quartile Range; MERS: Middle East respiratory syndrome; PTSD: Post‑traumatic 
stress disorder; SARS: Severe acute respiratory syndrome; SEK: Swedish Krona.

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12884‑ 022‑ 04553‑x.

Additional file 1: Table S1. Factors associated with depressive symptoms 
(EPDS ≥13) among pregnant women. Table S2. Factors associated with 
anxiety symptoms (GAD7 ≥ 10) among pregnant women. Table S3. Fac‑
tors associated with acute stress symptoms (IES‑R ≥ 33) among pregnant 
women.

Acknowledgements
None.

Authors’ contributions
Conception and design of study: All the coauthors (H.‑F.C., S.E.S., E.A., H.‑Y.H, and 
G.A.) discussed the idea, agreed on the study design, and wrote the research 
protocol. Acquisition of data: H.‑F.C., S.E.S., E.A. Analysis and/or interpretation of 
data: All the coauthors contributed (H.‑F.C.., S.E.S., E.A., H.‑Y.H, and G.A.). Drafting 
the manuscript: H.‑F.C. and S.E.S. Revising the manuscript critically for important 
intellectual content: All the coauthors contributed (H.‑F.C., S.E.S., E.A., H.‑Y.H, 
and G.A.). Approval of the version of the manuscript to be published: All the 
coauthors (H.‑F.C., S.E.S., E.A., H.‑Y.H, and G.A).

Funding
Open access funding provided by Karolinska Institute. This project was funded 
by Swiss National Science Foundation (SNSF) (P2SKP3_187728), The Swedish 
Foundation for International Cooperation in Research and Higher Education 
(STINT), and the Chinese American Psychoanalytic Alliance (CAPA). The fund‑
ing agencies did not have any part in the design, data collection and analysis 
or reporting of the results.

Availability of data and materials
The dataset generated and analyzed in the current study is not publicly avail‑
able. However, anonymized data can be made available from the correspond‑
ing author on reasonable request.
The data was collected with informed consent, provided by the participants 
on the specific research project on perinatal mental health during the Covid‑
19 pandemic. Therefore, cannot be made available publicly.

Declarations

Ethics approval and consent to participate
The study was approved by the Swedish Ethics Review Board (ref: Dnr Ö 
21–2020/3.1; date of approval: 2020.05.18). Each participant consented to the 
study before participating in the survey.
Informed consent was obtained from all the participants and from their legal 
representative/guardians for illiterates.
All methods were performed in accordance with the relevant guidelines and 
regulations.

Consent for publication
Not applicable.

Competing interests
Authors have no competing interest to declare in relation to this article.

Author details
1 Department of Psychology, The University of Hong Kong, Hong Kong, 
China. 2 Department of Anthropology, The Chinese University of Hong Kong, 
Hong Kong, China. 3 Department of Women’s and Children’s Health, Division 
of Reproductive Health, Karolinska Institutet, Stockholm, Sweden. 4 Division 
of Obstetrics and Gynecology, Department of Clinical Science Intervention 
and Technology (CLINTEC), Karolinska Institutet and Center for Fetal Medicine, 
Stockholm, Sweden. 5 Department of Obstetrics and Gynecology, Karolinska 
University Hospital, Stockholm, Sweden. 6 Women’s Health and Perinatology 
Research Group, Department of Clinical Medicine, UiT‑The Arctic University 
of Norway, Tromsø, Norway. 7 Division of Obstetrics and Gynecology, Depart‑
ment of Clinical Science Intervention and Technology (CLINTEC), Karolinska 
Institutet, K56 Huddinge, 141 86 Stockholm, Sweden. 8 Collage for Physicians 
and Surgeons, Center for Psychoanalytic Training and Research, Columbia 
University, New York, USA. 

Received: 3 September 2021   Accepted: 8 March 2022

References
 1. Thapa SB, Mainali A, Schwank SE, Acharya G. Maternal mental health 

in the time of the COVID‑19 pandemic. Acta Obstet Gynecol Scand. 
2020;99(7):817–8.

https://doi.org/10.1186/s12884-022-04553-x
https://doi.org/10.1186/s12884-022-04553-x


Page 12 of 12Ho‑Fung et al. BMC Pregnancy and Childbirth          (2022) 22:260 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 2. Yan H, Ding Y, Guo W. Mental health of pregnant and postpartum women 
during the coronavirus disease 2019 pandemic: a systematic review and 
meta‑analysis. Front Psychol. 2020;11:617001.

 3. Palatnik A, McIntosh JJ. Protecting labor and delivery personnel 
from COVID‑19 during the second stage of labor. Am J Perinatol. 
2020;37(8):854–6.

 4. Chmielewska, B., Barratt, I., Townsend, R., Kalafat, E., van der Meulen, J., 
Gurol‑Urganci, I., O’Brien, P., Morris, E., Draycott, T., Thangaratinam, S., 
Le Doare, K., Ladhani, S., von Dadelszen, P., Magee, L., & Khalil, A. (2021). 
Effects of the COVID‑19 pandemic on maternal and perinatal outcomes: 
a systematic review and meta‑analysis. The Lancet. Global health, 9(6), 
e759–e772. https:// doi. org/ 10. 1016/ S2214‑ 109X(21) 00079‑6.

 5. López‑Morales, H., Del‑Valle, M. V., Andrés, M. L., Gelpi Trudo, R., Canet‑
Juric, L., & Urquijo, S. (2021). Longitudinal study on prenatal depression 
and anxiety during the COVID‑19 pandemic. Archives of women’s mental 
health, 24(6), 1027–1036. https:// doi. org/ 10. 1007/ s00737‑ 021‑ 01152‑1.

 6. Berthelot N, Lemieux R, Garon‑Bissonnette J, Drouin‑Maziade C, Martel 
É, Maziade M. Uptrend in distress and psychiatric symptomatology in 
pregnant women during the coronavirus disease 2019 pandemic. Acta 
Obstet Gynecol Scand. 2020;99(7):848–55.

 7. Sweden S. Population statistics 2018–2021 (month) and 1998–2020 
(year); 2022.

 8. Rubertsson C, Wickberg B, Gustavsson P, Rådestad I. Depressive symp‑
toms in early pregnancy, two months and one year postpartum‑preva‑
lence and psychosocial risk factors in a national Swedish sample. Arch 
Womens Mental Health. 2005;8(2):97–104.

 9. Silverman ME, Reichenberg A, Savitz DA, Cnattingius S, Lichtenstein 
P, Hultman CM, et al. The risk factors for postpartum depression: a popula‑
tion‑based study. Depress Anxiety. 2017;34(2):178–87.

 10. Rubertsson C, Hellström J, Cross M, Sydsjö G. Anxiety in early pregnancy: 
prevalence and contributing factors. Arch Womens Mental Health. 
2014;17(3):221–8.

 11. Wangel A‑M, Ryding EL, Schei B, Östman M, Lukasse M. Emotional, physi‑
cal, and sexual abuse and the association with symptoms of depression 
and posttraumatic stress in a multi‑ethnic pregnant population in south‑
ern Sweden. Sex Reprod healthc. 2016;9:7–13.

 12. Persson A, Lindmark S, Petersson K, Gabriel E, Thorsell M, Lindström K, 
et al. Potentially traumatic events, fear of childbirth and posttraumatic 
stress disorder during pregnancy in Stockholm, Sweden: a cross‑sectional 
study. Sex Reprod Healthc. 2020;25:100516.

 13. Engjom, H., Aabakke, A., Klungsøyr, K., Svanvik, T., Äyräs, O., Jonasdottir, E., 
Thurn, L., Jones, E., Pettersson, K., Nyfløt, L. T., Al‑Zirqi, I., Vangen, S., Júlíus‑
son, P. B., Källén, K., Gissler, M., & Krebs, L. (2021). COVID‑19 in pregnancy‑
characteristics and outcomes of pregnant women admitted to hospital 
because of SARS‑CoV‑2 infection in the Nordic countries. Acta obstetricia 
et gynecologica Scandinavica, 100(9), 1611–1619. https:// doi. org/ 10. 
1111/ aogs. 14160.

 14. Welfare SNBoHa. COVID‑19.
 15. Sweden PHAo. About COVID‑19 and pregnancy. 2022.
 16. Rubertsson C, Börjesson K, Berglund A, Josefsson A, Sydsjö G. The Swed‑

ish validation of Edinburgh postnatal depression scale (EPDS) during 
pregnancy. Nord J Psychiatry. 2011;65(6):414–8.

 17. Buist A, Gotman N, Yonkers KA. Generalized anxiety disorder: course and 
risk factors in pregnancy. J Affect Disord. 2011;131(1–3):277–83.

 18. Arnberg FK, Michel P‑O, Johannesson KB. Properties of Swedish posttrau‑
matic stress measures after a disaster. J Anxiety Disord. 2014;28(4):402–9.

 19. Cox JL, Holden JM, Sagovsky R. Detection of postnatal depression. Devel‑
opment of the 10‑ item Edinburgh Postnatal Depression Scale. British J 
Psychiatry. 1987;150:782.

 20. Spitzer RL, Kroenke K, Williams JBW, Löwe B. A brief measure for 
assessing generalized anxiety disorder: the GAD‑7. Arch Intern Med. 
2006;166(10):1092–7.

 21. Horowitz M, Wilner N, Alvarez W. Impact of event scale: a measure of 
subjective stress. Psychosom Med. 1979;41(3):209–18.

 22. Sveen J, Low A, Dyster‑Aas J, Ekselius L, Willebrand M, Gerdin B. Valida‑
tion of a Swedish version of the impact of event scale‑revised (IES‑R) in 
patients with burns. J Anxiety Disord. 2010;24(6):618–22.

 23. Yerger P, Jalloh M, Coltart CEM, King C. Barriers to maternal health services 
during the Ebola outbreak in three west African countries: a literature 
review. BMJ Glob Health. 2020;5(9):e002974.

 24. Wu Y, Zhang C, Liu H, Duan C, Li C, Fan J, et al. Perinatal depressive and 
anxiety symptoms of pregnant women during the coronavirus disease 
2019 outbreak in China. Am J Obstet Gynecol. 2020;223(2):240.e1–9.

 25. Kotlar B, Gerson E, Petrillo S, Langer A, Tiemeier H. The impact of the 
COVID‑19 pandemic on maternal and perinatal health: a scoping review. 
Reprod Health. 2021;18(1):10.

 26. Cameron EE, Joyce KM, Delaquis CP, Reynolds K, Protudjer JLP, Roos LE. 
Maternal psychological distress & mental health service use during the 
COVID‑19 pandemic. J Affect Disord. 2020;276:765–74.

 27. Torales J, O’Higgins M, Castaldelli‑Maia JM, Ventriglio A. The outbreak of 
COVID‑19 coronavirus and its impact on global mental health. Int J Soc 
Psychiatry. 2020;66(4):317–20.

 28. Silverman ME, Medeiros C, Burgos L. Early pregnancy mood before and 
during COVID‑19 community restrictions among women of low socio‑
economic status in new York City: a preliminary study. Arch Womens 
Mental Health. 2020;23(6):779–82.

 29. Coronavirus Pandemic. 2021. Available from: https:// news. gallup. com/ 
poll/ 308222/ coron avirus‑ pande mic. aspx. [cited 16.08.2021].

 30. Massoudi P, Hwang CP, Wickberg B. Fathers’ depressive symptoms in the 
postnatal period: prevalence and correlates in a population‑based Swed‑
ish study. Scand J Public Health. 2016;44(7):688–94.

 31. Frans O, Rimmo PA, Aberg L, Fredrikson M. Trauma exposure and post‑
traumatic stress disorder in the general population. Acta Psychiatr Scand. 
2005;111(4):291–0.

 32. Rousseau C, Jamil U, Bhui K, Boudjarane M. Consequences of 9/11 
and the war on terror on children’s and young adult’s mental health: 
a systematic review of the past 10 years. Clin Child Psychol Psychiatry. 
2015;20(2):173–93.

 33. Eberhard‑Gran M. Depression in connection with parturition. Ned‑
stemthet og depresjon i forbindelse med födsel. 2011;40(1).

 34. Humer E, Pieh C, Probst T, Kisler I‑M, Schimböck W, Schadenhofer P. 
Telephone emergency service 142 (TelefonSeelsorge) during the COVID‑
19 pandemic: cross‑sectional survey among counselors in Austria. Int J 
Environ Res Public Health. 2021;18(5):2228.

 35. Moreno C, Wykes T, Galderisi S, Nordentoft M, Crossley N, Jones N, et al. 
How mental health care should change as a consequence of the COVID‑
19 pandemic. Lancet Psychiatry. 2020;7(9):813–24.

 36. Forsell E, Bendix M, Holländare F, von Schultz BS, Nasiell J, Blomdahl‑
Wetterholm M, et al. Internet delivered cognitive behavior therapy for 
antenatal depression: a randomised controlled trial. J Affect Disord. 
2017;221:56–64.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

https://doi.org/10.1016/S2214-109X(21)00079-6
https://doi.org/10.1007/s00737-021-01152-1
https://doi.org/10.1111/aogs.14160
https://doi.org/10.1111/aogs.14160
https://news.gallup.com/poll/308222/coronavirus-pandemic.aspx
https://news.gallup.com/poll/308222/coronavirus-pandemic.aspx

	Self-reported mental health status of pregnant women in Sweden during the COVID-19 pandemic: a cross-sectional survey
	Abstract 
	Background: 
	Method: 
	Results: 
	Conclusion: 

	Background
	Method
	Study design and setting
	Measurements
	Edinburgh postnatal depression scale (EPDS)
	Generalized anxiety Disorder-7 (GAD7)
	Impact event scale (revised) (IES-R)
	Mental wellbeing and stressful life events during the pandemic

	Statistical analysis

	Results
	Demographic characteristics of the participants
	Mental health status of the pregnant mothers and severity categories
	Scores of measurements
	Factors associated with mental health status of pregnant women
	Supplementary analyses on multiple event exposure


	Discussion
	Strengths and limitations

	Conclusion
	Acknowledgements
	References


